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Oz

Aricilik yapan isletmelerin en dnemli sorunlarindan birisi olan ar1 hastalik ve zararlilari, ekonomik manada
verim disiikliigiine sebep oldugu gibi, her yil binlerce art kolonisinin yok olmasina sebep olmaktadir.
Arilar, kiiltiir bitkilerinin polinasyonu ve ekolojik dengenin korunmasinda 6nemli rolleri nedeniyle insanlar
i¢in vazgegilmez boceklerdir. Arilardan en etkin sekilde faydalanabilmek igin yapilacak en 6nemli iglerden
birisi, ar1 hastalik ve zararlilartyla dogru ve zamaninda miicadele yapmaktir. Bu c¢alismanin amaci
Afyonkarahisar ilindeki aricilarinin ar1 hastalik ve zararlilarini tanima oranlarini arastirmaktir. Calisma igin
Afyonkarahisar 1li An Yetistiriciler Birligi’ne kayith aktif aricilik yapan 316 isletmenin 1/4’iine anket
uygulanmigtir. Calisma sonucuna gore, ankete katilan igletmelerin ar1 hastaliklarindan en fazla kireg
hastaligini (%72.15), Nosema hastaligini (%63.29) ve Amerikan Yavru Ciiriikligii hastaligini (%62.03),
ar1 zararlilarindan da esek arisini (%100), Varroa (%98.73), art kugunu (%96.20) bildigi ve yardim almadan
teshis edebildigi belirlenmistir.

Anahtar Kelimeler: Afyonkarahisar, Ar1 zararlilari, Ar1 hastaliklari, Varroa, Nosema

Bee Diseases and Pests Recognition Rates of Afyonkarahisar Province Beekeepers

Abstract

Bee diseases and pests, which are one of the most important problems of beekeeping enterprises, cause low
productivity in economic terms and the destruction of thousands of bee colonies every year. Bees are
indispensable insects for humans due to their important role in the pollination of cultivated plants and the
preservation of ecological balance. One of the most important things to be done in order to benefit from
bees in the most effective way is that bee diseases and pests management correctly and on time. The aim
of this study is to investigate the awareness of bee diseases and pests of beekeepers in Afyonkarahisar
province. With this objective, A questionnaire was applied to a quarter of the 316 enterprises registered to
Afyonkarahisar Province Beekeepers' Association, which are actively engaged in beekeeping. The results
of the study showed that the enterprises participating in the survey recognized the most chalkbrood disease
(72.15%), Nosema disease (63.29%) and American Foulbrood (62.03%) among bee diseases, and wasp
(100%), Varroa (98.73%) , the bee-eater (96.20%) among bee pests and could be diagnosed without
assistance.

Keywords: Afyonkarahisar, Bee pests, Bee diseases, Varroa, Nosema

1. Giris zengin olmasinin nedeni llkenin 3 fitocografik
(Akdeniz, Iran Turan ve Avrupa Sibirya) bolgede
Tiirkiye; floristik bitki ¢esitliligi yoniinden yer almasindandir.  Afyonkarahisar ili 3

oldukga zengin bir iilkedir. Bitki biyogesitliliginin ~ fitocografik ~ bolgenin  kesistigi kavsak
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konumundadir.  Afyonkarahisar zengin bitki
ortiisiine sahip olmasi ile insanlarin degisik
amaclarla  bitkilerden  yararlanmasina  ve
kullanmasina neden olmustur (Ar1, 2014).

Afyonkarahisar, cografik konumu nedeni ile
daglik yapiya sahip olup genel olarak karasal
iklim 6zellikleri gostermektedir. Bununla birlikte,
denizden uzaklig: ve yiiksekligi ortalama 1000 m
ile 1100 m arasinda olmasi kis aylarinin soguk ve
kar yagisli gegmesine neden olmaktadir (Ayhan,
2021). Afyonkarahisar topraklarmin biiyiik bir
kism1 Ege Bolgesinin i¢ bati kisminda yer alir.
Afyonkarahisar Ege bolgesinde bulunmasina
ragmen, Ege bolgesi iklim ozellikleri yerine I¢
Anadolu bolgesi iklim 6zelliklerine benzerlik
gosterir (Erik, 2019).

Afyonkarahisar’da bulunan daglik alanlar
volkanik olusumludur ve yiikseklikleri 1600 ile
2600 m arasinda degismektedir. Afyonkarahisar
ilinde ¢ok sayida gol vardir. ilin jeomorfolojik
ozellikleri, iklimsel ozellikleri, toprak ve
hidrografik ozellikleri nedeniyle 2000 civarinda
bitki taksonu yayilis1 gériilmektedir. Bu bitkilerin
330 taksonu iilkemiz i¢in endemiktir (Aksoy ve
Suyundikov, 2020). Afyonkarahisar’da ayrica
Kestane, Tiirk findigi, Porsuk agaci ve Kasnak
mesesi gen koruma alanlari mevcuttur. Bu
agaclarin yaninda alig, erik, kusburnu, dkse otu,
laden, egrelti otu, yabani kiraz, kizilcik, bogiirtlen,
kekik, orman ¢ilegi, gojiberi (Kurt iiziimii),
kantaron, sideritis, ada ¢ayi, mantar vb. bitki
cesitleri yaygin olarak bulunmaktadir (Erik,
2019). Afyonkarahisarin sahip oldugu bitki ortiisii
ile 2023 yilina kadar 5 milyar dolarlik bir ihracat
potansiyeli oldugu belirtilmistir (Erik, 2019).

Afyonkarahisar ili ariciik  bakimindan
incelendiginde, uygun iklimi ve zengin bitki
ortiisiine sahip olmasi, essiz orman, ¢ayir ve mera
alanlarinin yaninda endiistri bitkilerinin tarimu ile
meyve tretim alanlar1 aricilik faaliyetleri icin
uygun kosullar olusturmaktadir.
Afyonkarahisar’da ¢igekli Dbitkilerin ¢esit ve
sayisinin ¢ok olmasi, tiiketicilerin bdlgenin balin
tercih etmesi, nektar ve polen bakimindan zengin
aga¢ ve caliliklarin olmasi ve gevre kirliliginin az
olmas1 ariciligi ve gezginci aricilart kendisine
cekmektedir (Akpinar, 2021).

Afyonkarahisar’da aricilik faaliyetleri
incelendiginde  isletmelerin  gezginci  arici
olduklar1 ve geleneksel yontemlerle bal iretimi
yaptiklar1 ve tamaminin aricilar birligi ve aricilik
kayit sistemine kayitlh oldugu belirlenmistir.
Arcilik yapan isletmelerin %46.40°s1 Mugla ili
Arn Yetistiricileri Birligine kayith, %53.60s1
Afyonkarahisar 1li Ar1 Yetistiricileri Birligine

kayithdir. Isletmelerin tiimii bal {iretimi yapmakta,
balin yaninda ise %28.57’si polen iretimi,
%15.48’i bal mumu iiretimi, %7.14’4 propolis
tiretimi, %1.19°u ise ar siitii iiretmektedir. Ilin
onemli nektar ve polen kaynag: olarak; cicekler,
meyve agaglart  ve c¢aliliklar  %53.50’sini
olusturmakta, %23.80’ini ¢igekler, %4.80’ini
meyve agagclari, %8.30’unu ¢aliliklar, %4.80’ini
cicekler ve meyve agaglari, %4.80’ini de cigekler
ve ¢aliliklar olusturur (Akpinar, 2021).

Aricilik, ekonomiye katki saglayan énemli bir
yetistiricilik ~ alanidir.  Aricihik  faaliyetleri
sonucunda elde edilen iiriinler insan sagligi i¢in de
Oonem tagimaktadir. Gegmisten giliniimiize ari
tiriinleri biyolojik olarak aktif maddeler i¢erdikleri
i¢in hem besin hem de tedavi amagli kullanilmistir
(Siral, 2021).

Saglikli bal aris1 kolonileri, hayvansal ve
tarimsal {iretimdeki verim artis1 yaninda bitkisel
cesitliligin  saglanmasinda da ekolojik ve
ekonomik degere sahiptir (Solmaz ve ark., 2021).

Aricilik faaliyetleri, dogadan direk besin
kaynag1 tretilmesine olanak saglar, dolayisiyla
aricilik faaliyetleri hem iilke istthdamina hem de
bitkisel {iretimde tozlayici biyovektdr olarak
tarimsal liretimin artmasina katki saglamaktadir.
Tiirkiye bitki ortiisiindeki ¢esitlilige ve mevsim
itibariyle ariciliga uygun olmasma ragmen
istenilen verim seviyesine ulasilamamigtir. Bunun
en biiyiik sebeplerinden birisi koloni yonetimi ve
bal arist hastalik, parazit ve zararlilan ile
zamaninda etkin miicadele yapilmamasidir. Ar
hastalik ve zararlilari, diinyada her yil 1 milyon
tonun iizerinde iretilen balin  verimini
sinirlandirmaktadir (Biiyiik ve ark., 2014).

Ulkemizde koloni basina ortalama bal iiretim
miktar1 diinya ortalamasindan ¢ok diisiiktiir. Bu
durumun en 6nemli sebeplerinden biri ar1 hastalik
ve zararlhlar ile ilgili yerterli bilgi olmamasi,
zamaninda ve dogru kontrol yapilmamasidir
(Uygur ve Giriggin, 2008).

Ar1 kolonilerinin gelisme donemi ¢ogu hastalik
icin miisait ortam olusturdugundan bu dénemde
birgok hastalik ortaya c¢ikmaktadir. Arilarin
gelisim ve ergin donemlerinde bir¢ok patojen ari
hastaliklarina neden olabilir. Arilarda (Apis
mellifera) goriilen parazitik, bakteriyel, viral ve
mantar hastaliklar1 aricilik sektorii i¢in 6nemlidir
(Balkaya ve ark., 2016).

Kiiltiir bitkilerinin tozlasmasinda, ekolojik
dengenin korunmasinda ve insan beslenmesinde
onemli rol istlenen arilar, insanoglu igin
vazgegilmez boceklerdir. Arilarm faydalarini en
iist seviyeye c¢ikarabilmek i¢in yapilacak en
onemli faaliyetlerden biri ar1 hastalik ve
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zararhlariyla etkin ve dogru bir sekilde miicadele
etmektir (Akyol ve Korkmaz, 2005).

Bu c¢aligmanin amaci, Afyonkarahisar ilindeki
arictlariin ar1 hastalik ve zararlilarmi bilme
oranlarini arastirmaktir.

2. Materyal ve Metot

Aragtirmanin ana materyalini Afyonkarahisar
ilinde aktif olarak aricilik yapan isletmelere
uygulanan anket yontemi ile elde edilen veriler
olugturmustur. Aragtirma i¢in anket ¢aligmalari
2021 yili ocak ayinda baglamis ve mayis ayinda
tamamlanmustir.

Tiirkiye Istatistik Kurumu 2020 verilerine gore
Afyonkarahisar’da 316 isletme, 57.643 adet kovan
bulunmaktadir (TUIK, 2021). Calismamizda 316
isletmenin  %25’ine yani 79 ariciya anket
uygulanmstir.

Anket sorular1 faal olarak aricilik yapan
isletmelerin tecriibesini, kovan sayilarini, aricilik
tipini ve hangi ar1 hastalik ve zararlhilarim tantyip
yardim almadan teshis edebildigini 6grenmeye
yonelik sorulardir.

Anket yapilan aricilara bu ¢alismanin sadece
arastirma amaglh oldugu belirtilerek sorulara net
ve dogru cevaplar vermeleri saglanmistir.

3. Bulgular ve Tartisma

Sorulan sorulara verilen cevaplardan elde
edilen  bulgular  sirasiyla  verilmis  ve
degerlendirilmistir.

3.1. Kag yildir aricilik yapiyorsunuz? Sorusuna
verilen cevaplar.

Isletmelerin tecriibesine bakildiginda 1-10 yil
arasi aricilik yapan isletme yiizdesi 31.65, 10-20
yil arasi1 aricilik yapan isletme ytizdesi 34.18, 20
yil ve lizerinde aricilik yapan isletme yiizdesi ise
34.18°dir (Cizelge 1).

Cizelge 1. Isletme sahiplerinin (aricilarin) aricilik
yapma siireleri
Table 1. Beekeeping time of business owners

Tecriibesi Anket Sayisi Yiizde (%)
Experience Number of Surveys Percent (%)

1-10 yul 25 31.65

1 to 10 years

10-20 yal 27 34.18

1 to 10 years

20 y1l ve iizeri 27 34.18

20 years or more

Toplam /Total 79 100.00

3.2. Hangi tip aricilik yapryorsunuz? Sorusuna
verilen cevaplar.

Ankete katilan igletmelerin %98.73’1i gezginci
aricidir.  %1.27°si sabit aricilik  yapmaktadir
(Cizelge 2). Afyonkarahisar’daki aricilar biiyiik
cogunlugu yil igerisinde en az 3 yer degisikligi
yapmaktadir. Bu degisim bal ve polen
kaynaklarina dogru tasinma seklinde oldugu gibi
kist 1liman bolgelerde gecirmek amaciyla da
yapilmaktadir. Ozellikle Cam bali iiretimi icin
Mugla, izmir, Aydin illerine, Aygicek bali igin
Konya ve Marmara ve Trakya bolgesine ariliklar
tasinmaktadir.

Cizelge 2. Isletme sahiplerinin (aricilarin) aricilik
tipi
Table 2. Beekeeping type of business owners

Arnicilik Tipi Anket Sayis1  Yiizde (%)

Beekeeping Type Number of Percent
Surveys (%)

Sabit 1 1.27

Local beekeeping

Gezginci 78 98.73

Wandering

beekeeping

Toplam /Total 79 100.00

Afyonkarahisar’da kig siiresinin uzun gegmesi
nedeniyle aricilar kigslama ve erken ilkbahar
gelisimi i¢in subtropik akdeniz ikliminin hakim
oldugu sahil bdlgelerine ariliklarini tagimakta ve
ilkbahar doneminde yeniden Afyonkarahisar’a
donmektedirler.

3.3. Arili kovan sayiniz ne kadar? Sorusuna
verilen cevaplar.

Isletmelere ait kovan sayilar1 3 grup halinde
Cizelge 3’te verilmistir. Ankete katilan aricilardan
%53.16’s1 1 ile 100 kovana sahip, %29.11°1 101
ile 200 kovan arasina sahip, %17.72’si 201 ve
iizerinde ar1 kovanma sahiptir. Isletmelerin
%50’sinin 100 kovanin altinda artya sahip olmasi,
ariciligin Afyonkarahisar’da ana gelir kaynagi
olmamasdir.

Cizelge 3. Isletme sahiplerinin (aricilarin) kovan
sayilari
Table 3. Number of hives of business owners

Kovan sayisi Anket Sayisi Yiizde (%)
Number of hives ~ Number of Surveys  Percent (%)
1-100 42 53.16
101-200 23 29.11
201 ve iizeri 14 17.72
201 and above

Toplam /Total 79 100.00
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3.4. Hangi art hastaliklarini biliyor ve yardim
almadan teshis edebiliyorsunuz? Sorusuna
verilen cevaplar.

Ankete katilan aricilara hangi ar1 hastaliklarini
bilip yardim almadan teshis edebildigi sorulmus
ve verilen cevaplar Cizelge 4’te verilmistir.

Cizelge 4. Isletme sahiplerinin (aricilarin) bildigi
hastaliklar
Table 4. Diseases known to business owners

Hastaliklar Anket Sayis1 Yiizde (%)

Diseases Number of Percent (%)
Surveys

Kire¢ Hastalig: 57 72.15

Lime Disease

Nosema 50 63.29

Hastahig1

Nosema Disease

Amerikan Yavru 49 62.03

Ciiriikliigii

American

foulbrood

Avrupa Yavru 41 51.90

Ciiriikligii

European

foulbrood

Tas Hastahg 26 32.91

Stone Disease

Septisemi 5 6.33

Septicemia

Hicbirini 1 1.27

bilmiyorum

I don't know any

of them

Ankete katilan isletmelerin %72.15’1 Kireg
hastaligmi, %63.29'u  Nosema hastaligini,
%62.03’1i Amerikan Yavru Ciiriikliigii hastaligini,
%351.90’min Avrupa Yavru Ciiriikliigii hastaligini,
%32.91°1 Tas hastaligini, %6.33’linlin Septisemi
hastaligin1  bildigi  belirlenmistir.  Aricilarin
%1.27°sininde  ankette sorulan hastaliklarin
hi¢birini bilmedigi belirlenmistir.

Ankete katilan aricilarin Kire¢, Nosema ve
Yavru Ciriikliigli hastaliklari1  daha  yiiksek
oranda bilmeleri bu hastaliklarin gozle goriiniir
sekilde zarar vermesi ve ililkemizde yaygin
hastaliklar olmasindan kaynaklantyor olabilir.
Ayrica Afyonkarahisar’da yavru hastalilarina
genel olarak ‘‘kokar hastalik’> Nosema’ya da
“stirlinge¢’” hastalig1 denilmektedir.

Isletmelerin deneyim siirelerine gére ar
hastaliklarini bilme oranlar1 Sekil 1°de verilmistir.
Aricilarin deneyim  siireleri  artttkca  an
hastaliklarini bilme oran1 da artmustir.
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Sekil 1. Isletme sahiplerinin deneyim siirelerine
gore hastaliklari bilme oranlar1 (%)

Figure 1. The rate of knowledge of diseases according
to the experience of business owners (%)

Ankete katilan igletmelerin kovan sayilarina
gore ar1 hastaliklarini bilme oranlar1 Sekil 2’de
verilmistir. Aricilarin genel itibariyle kovan sayisi
arttikca hastaliklar1 bilme orani da artmaktadir.
Sekil 2°de Kireg, Tas, Nosema, Avrupa Yavru
Cirikligi ve Septisemi hastaligin1 200 kovan ve
lizeri aris1 olan isletmeler daha fazla bilirken,
Amerikan Yavru Ciiriikliigiini 100 ile 200 arasi
kovana sahip isletmeler daha fazla bilmektedir.
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Sekil 2. isletme sahiplerinin kovan sayilarina gore
hastaliklar1 bilme oranlar1 (%)

Figure 2. The rate of knowing the diseases according
to the number of hives of the business owners (%)
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Afyonkarahisar’da ankete katilan aricilara
“Nosema hastaliginin etmenini biliyor musunuz?”
diye sorulmus ve verilen cevaplar Sekil 3’de
gosterilmistir.

13.92 = Bilmiyorum

3.80

8.86 ‘

= Nosema apis

Nosema cerenae

7342, Nosema apis,

Nosema cerenae

Sekil 3. Nosema hastalik etmenini bilme oranlari
(%)
Figure 3. Recognition rates of Nosema disease agent
(%)

Isletmelere nosema (halk arasinda "Siiriingeg"
diye bilinen) hastaliga neden olan etmenlerden
hangilerini biliyorsunuz?’’ diye sorulmus ve
%73.42 gibi biiyiik bir oraninin hastalik etmenini
bilmedigi belirlenmistir. Hastalik etmenlerinin
ikisini de Nosema apis, %8.86 ve Nosema
cerenae, %3.80 bilen aric1 oran1 %13.92 olmustur.

Isletmelerin  %36.3’iinde  kire¢ hastalig,
%14.4’tinde yavru ¢liriikligi hatsaligi, %6.5’unda
nosema hastaligi, %4.5’unda tas hastalig
bulunmaktadir (Sirali ve Dogaroglu, 2005).

Aricilik i¢in uygun mevsim ve cografyaya
sahip bolgelerin  olmasina ragmen iretilen
iiriinlerin az olmasiin baglica nedenleri yanlis
koloni yonetimi, hastalik ve zararlilar ile yeterli
miicadele edilememesidir. Ar iriinlerindeki
verimi azaltan 6nemli ar1 hastaliklarindan biri olan
Nosema hastalifi, yetiskin bal arilarinda
goriilmektedir. Nosema hastaliginin  etmeni
Nosema apis ile Nosema ceranae adh
mikrosporidialardir (Biiyiik ve ark, 2014).

3.5. Hangi Art Zararllarint biliyor ve yardim
almadan teshis edebiliyorsunuz? Sorusuna
verilen cevaplar.

Ankete katilan aricilara hangi ar1 zararlhilarim
bilip yardim almadan teshis edebildigi sorulmus
ve verilen cevaplar Cizelge 5’te verilmistir.
Aricilarin tamami Egek arisini bilmekte ve yardim
almadan teshis edebilmektedir. Esek aris1 sirasiyla
varroa (%98.73), ar1 kusu (%96.20), kirpi (93.67),
petek giivesi (%92.41), ar1 biti (%26.58) ve kiigiik

kovan bocegi (%20.25) takip etmektedir.
Calismamiza katilan aricilar; esek arisi, varroa,
petek giivesi, ar1 kusu ve kirpi gibi ililkemizde
yaygin olarak bulunan ve arilara zarar veren
etmenleri %90 ve lizerinde bilip teshis ettigi fakat
ar1 biti ve kiiciik kovan bdcegi gibi yaygin
olmayan zararllar1 bilemedikleri belirlenmistir.

Cizelge 5. Isletme sahiplerinin bilip yardim
almadan teshis edebildigi zararlilar

Table 5. Pests that business owners know and can
identify without assistance

Zararhlar Anket Sayis1  Yiizde (%)
Pests Number of Percent (%)
Surveys
Esek Arisi (Wasp) 79 100.00
Varroa (Varroa) 78 98.73
Ar Kusu (Bee Bird) 76 96.20
Kirpi (Hedgehog) 74 93.67
Petek Giivesi 73 92.41
Honeycomb Moth
An Biti (Bee Lice) 21 26.58
Kiiciik Kovan 16 20.25
Bocegi

Small Hive Beetle

Ankete katilan aricilarin deneyim siiresine gore
ar1 zararlilarin1  bilme oranlar1  Sekil 4’te
verilmistir. Art biti ve petek giivesi hari¢ tim
zararlilar1 aricilik deneyim siiresi arttikca bilme
orani da yiikselmistir.
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Sekil 4. Isletme sahiplerinin deneyim siirelerine
gore ar1 zararlilarini bilme oranlari (%)

Figure 4. The rate of knowledge of bee pests according
to the experience of business owners (%)

Ari bitinin 1 ile 10 y1l arasinda aricilik yapan
isletmelerde bilinme oranmin fazla goriilmesi
aricilarin - varroa ile ar1  bitini  karistinyor
olmasindan kaynaklanabilir. Sekil 5°te “Varroa ile
Art biti arasindaki farki biliyor musunuz?”
sorusuna verilen cevap yiizdeleri verilmistir.
Ankete katilan isletmelerin %86.89 gibi biiyiik bir

5
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kismi varroa 1ile ar1 biti arasindaki farki
bilmemektedir.

= Evet

= Hayir

Sekil 5. Isletme sahiplerinin varroa ile ar1 biti
arasindaki farki bilme oranlar1 (%)

Figure 5. Ratio of business owners knowing the
difference between varroa and bee lice (%)

Ayrica Afyonkarahisar’daki aricilar varroayi
“ar1 biti” ve “kene” olarak belirtmektedir.

Ankete katilan isletmelerin kovan sayilarina
gore ar1 zararlilarim bilme oranlant Sekil 6’da
verilmistir. Kovan sayis1 arttik¢a ar1 zararlilarini
bilme oranlari da artmustir. Ankete katilan
aricilarda tiim kovan sayist tiirlerinde esek arisini
bilme oranlar1 aynidir. Ar biti ve Kiiclik Kovan
Bocegi gibi iilkemizde yaygin olmayan boceklerin
bilinme oranlari ise kovan sayisina gore farklilik
gostermektedir. Kovan sayist azdan ¢oga dogru
zararlilarin bilinirligi artmistir.
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Sekil 6. Isletme sahiplerinin kovan sayilarina gore
ar1 zararlilarini bilme oranlari (%)
Figure 6. Awareness of bee pests by business owners
according to the number of hives (%)

Kovan sayisimin  fazlaligina gore an
zararlilarmin ~ bilinirlik  oranimin  artmasi,
isletmelerin ana gelir kaynaginin aricilik oldugunu
gostermektedir. Aricilar ekonomik olarak zarar
veren etmenleri bilip 6nlem almaktadirlar.

3.6. Son 3 yilda arilariniza en fazla zarar veren
etmen hangisidir? Sorusuna verilen cevaplar.

Ankete katilan aricilara son 3  yilda
ariliklarinda hangi hastalik ve zararlinin en fazla
zarar verdigi sorulmus verilen cevaplar Cizelge
6’da verilmistir. Ankete katilan her aricidan
sadece 1 secenek secilmesi istenmigtir. Cizelge
6’da da goriildiigli gibi anakete katilan aricilarin
%73.42 gibi biiyiik bir kisminda varroanin en fazla
zarar veren etmen oldugu belirlenmistir. Varroay1
%10.13’liikk oranla ar1 kusu, %6.33 oranla esek
aris1, %6.33 oranla Nosema, %1.27 oranla
Amerikan Yavru Ciriikligi, %1.27°lik oranla
Avrupa Yavru Ciirtikliigi hastalig1 izlemektedir.
Ayrica 1 aricida diger segenegini segerek son iig
yilda arillarina en fazla zarar veren etmenin
“tarimda kullanilan ilaglar” oldugunu belirtmistir.

Aricilar, isletmelerindeki en 6nemli zararlinin
Varroa (% 71.1) oldugunu belirtmislerdir (Sirali
ve Dogaroglu, 2005).

Cizelge 6. Isletme sahiplerinin son 3 yilda
arilarina en fazla zarar veren etmen

Table 6. The most damaging diseases and pests for
business owners' colonies in the last 3 years

Hastalik ve Anket Sayis1  Yiizde (%)
Zararhlar Number of  Percent (%)
Diseases and Pests Surveys

Varroa 58 73.42
Varroa

Ar1 Kusu 8 10.13
Bee Bird

Esek Arisi 5 6.33
Wasp

Nosema 5 6.33
Nosema

Amerikan Yavru 1 1.27
Ciiriikligii

American foulbrood

Avrupa Yavru 1 1.27
Ciiriikliigii

European foulbrood

Kire¢ Hastahigi 0 0.00
Lime Disease

Septisemi Hastalhigi 0 0.00
Septicemia Disease

Kirpi 0 0.00
Hedgehog

Tas Hastahig 0 0.00
Stone Disease

Petek Giivesi 0 0.00
Honeycomb Moth

Diger

Other

Tarimda kullanilan 1 1.27
ilaclar

Pesticides used in

agriculture
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3.7. Arilariniza son 3 yilda hangi etmenler icin
ilag verdiniz? Sorusuna verilen cevaplar.

Ankete katilan aricilara son 3 yilda hangi
hastalik ve zararlilar i¢in kovanlara ila¢ verdigini
sordugumuzda 79 aricinin 58 tanesi cevap
vermigtir. Bu 58 aricinin tamami yani %100’
varroa icin arilarina ilag uygulamistir. Cizelge
7’de goriildiigli gibi bu 58 aricinin %18.97’si
Mum giivesi i¢in yine %18.97°si nosema i¢in ilag
vermistir. Ayrica yavru ¢iirtikliikleri i¢inde bu 58
kisinin %10.34°1 ila¢ kullanmugtir.

Yapilan anket sonuglarina gore
Afyonkarahisar’da arilara en fazla zarar veren
etmenin varroa oldugu ve en fazla varroa i¢in ilag
uyguladiklar belirlenmistir.

Cizelge 7. Isletme sahiplerinin son 3 yilda ilag
verdigi etmenler

Table 7. Diseases and pests for which medicine have
been used by business owner in the last 3 years.

Etmenler Anket Yiizde
Factors Sayisi (%)
Number of Percent
Surveys (%)

Varroa 58 100.00
Varroa
Mum Giivesi 11 18.97
Honeycomb Moth
Nosema 11 18.97
Nosema
Yavru Ciiriikliikleri 6 10.34
Foulbrood

4. Sonucg

Calisma sonucunda Afyonkarahisar ilinde
ankete katilan aricilarimin %98.73’iiniin gezginci
aricilik yaptig1 belirlenmistir. Afyonkarahisar’da
faaliyetlerini siirdiiren aricilik isletmelerinin
%53.60 Afyonkarahisar, %46.40 Mugla An
Yetistiricileri Birligi’ne iiyedir. Bu durum ankete
katilan ariciarin  bolgenin ¢icek ve nektar
durumuna bagli olarak gezginci aricilik faaliyeti
yaptiklarini gostermektedir (Akpinar, 2021).

Ankete katilan isletmelerin ar1 hastaliklarindan
en fazla kireg hastaligini, sonra nosema hastaligini
bildigi, en az septisemi hastaligini bildigi tespit
edilmistir. Ar1 zararlilarindan ise esek arisini tiim
isletmelerin bildigi, varroa, ar1 kusu, kirpi ve petek
giivesi gibi zararlilart %90 {izerinde bildikleri
belirlenmisti. Ankete katilan aricilarin %26.58’i
ar1 bitini, %20.25’ininde kii¢iikk kovan bocegini
bildikleri belirlenmistir.

Akpmar 2021 yilinda yaptigi c¢alismada
Afyonkarahisar’da aricilik yapan isletmelerde en

cok goriilen ar1 hastaliklarinin sirasiyla Nosema
(%38.10), Kire¢ hastaligi (%2.38), Amerikan
yavru c¢lirikliigi hastaligi (%2.38) oldugunu
bildirilmistir. Ayrica aricilarin %2.38’i higbir
hastaligi bilmedigini bildirmistir. Isletmelerin
92.86’s1 ar1 zararlilarindan etkilenmis, %7.14’1 ar1
zararlisina rastlanilmadigi belirtmistir. Sogiit ve
arkadaglar1 Bingol ilinde 2019 yilinda yaptigi
caligmada varroanin goriilme oran1 %86.2, yavru
cliriikliklerinin goriillme oram %9.2, Nosema
hastalig1 ve Kireg hastaliginin goriilme oranini ise
%2.3 olarak belirlemislerdir. Tunca ve Cimrin
(2012), Kirsehir ilinde yaptigi c¢alismada
isletmelerin = %65.3’tinde  varroa  goriildiigd,
%18.4’1linde kire¢ hastalig1 goriildiigii, %5.1’inde
Nosema hastalig1 goriildiigi, %9.1 ’inde Yavru
Curukligii hastaliklarimin -~ gorildigia  tespit
edilmistir.

Aricilik igletmelerinin %73.42’sinde son 3
yilda en fazla zarar veren etmenin varroa oldugu
belirlenmistir. Varroay1 sirasiyla ar1 kusu, esek
arisi, nosema hastaligit ve yavru cirikligi
hastaliklar1 izlemektedir.

Ankete katilan igletmelerin tamami son 3 yil
igerisinde varroa igin ila¢ kullanmigtir. Varroanin
yaninda isletmelerin %18.97°si mum giivesi,
%18.97°si Nosema, %10.34’1 yavru c¢lrikligi

hastaliklart i¢in ilag kullandiklarin1 ifade
etmislerdir.
Anket sonuglari degerlendirildiginde

isletmelerin deneyim siireleri ve kovan sayilari ari
hastalik ve zararhlarin1  bilme oranlarini
degistirmektedir. 1 ile 10 yil arasinda deneyime
sahip aricilara gore 20 yil ve iizeri aricilik yapan
isletmeler ar1 hastalik ve zararlilarim1 daha iyi
tanimaktadir. Ayni sekilde kovan sayisi 1 ile 100
arsinda olan isletmelere goére 200 kovan ve iizeri
aris1 olan isletmeler hastalik ve zararlilar1 daha
¢ok bilmektedirler.

Aricilarin, a1 hastalik ve zararhlarla etkili
miicadele yapmalar1 igin, ruhsatsiz ve ilaglari
kafalarina gore kullanmamalari, dogru ilaglar
dogru yontemlerle, dogru zamanda miidahale
ederek ve biyolojik yontemlere Gnem vererek
miicadele etmelidirler. Kullanilan ruhsatsiz veya
yanlis ilag uygulamalari oncelikle art ve insan
saghgm etkiledigi gibi gida ve cevre giivenligi
gibi pek ¢ok sorunu daortaya ¢ikarmaktadir.
Yapilan bu yanlis uygulamalar koloni sayisi ve
iretimde diisiislere, arilarda kullanilan ilaglara
karst diren¢ kazanmaya, balda ise kalinti
sorununun ortaya ¢ikmasma neden olmaktadir
(Sirali ve Dogaroglu, 2005).

Diinya hayvan sagligi orgiiti (OIE, Office
International des Epi-zooties) 2020 yilinda ari
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saglhigr kapsaminda temel hastalik etkenlerini
Melissococcus plutonius, Paenibacillus larvae,
Tropilaelaps spp., Varroa spp., Aethina tumida
olarak giincellenmistir (Solmaz ve ark., 2021). At
hastaliklar1 arilarda hem yavru hem de ergin
donemlerde etkili rol izlemektedir (Kutlu ve ark.,
2021). Arilarin hem insanlar hem de ekoloji igin
Onemi gbz Oniline alindiginda Diinya Hayvan

Saghgr  Orgiitiiniin ~ belirledigi  hastaliklar1
aricillarimiza  ogretmeli  ve saghkli  arilar
yetistirmeliyiz.

Sonug olarak Afyonkarahisar aricilarinin ari
zararlilarim1 ar1 hastaliklarina goére daha iyi
tanidiklar1 ve kimseden yardim almadan teshis
edebildikleri belirlenmistir. Ar1  zararlilarinin
gozle goriilmesi ve ekonomik diisiislere neden
olmas1 bu zararhlarmn bilinirligini artirmistir. Ar
hastaliklarinin  verdigi ekonomik zararin gozle
goriilmemesi  ve  arillardaki  belirtilerinin
bilinmemesi  hastaliklarin  bilinirligini  de
azaltmaktadir. Bu konuda egitimler verilerek
hastaliklarin da ayni ar1 zararlilarinda oldugu gibi
taninmast saglanmalidir. Art zararhilarindan
ilkemizde olmayan Kii¢ilk Kovan Bocegi
hakkinda bilgilendirme yapilmali, eger {ilkemize
girerse zaman kaybetmeden miicadele ederek iilke
geneline yayilmasi engellenmelidir.

5. Tesekkiir

Bu arastirma icin Oncelikle ankete katilan
aricilara, Afyonkarahisar Ili Aricilar Birligine
Sultandag: Bal Ureticileri Birligine, Sultandag1
flge Tarim ve Orman Miidiirii Halil Ibrahim
ONDER ve Birlik damigmam Hasan Hiiseyin
YAKSI’ye tesekkiir ederiz.

6. Cikar Catismasi

Yazarlar arasinda
bulunmamaktadir.

¢ikar catigmasi

7. Yazar Katkisi

Yazarlar makalenin hazirlanmasinda esit
oranda katki saglamistir.
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Abstract
The article considers main problems of the poultry industry and the ways to overcome them in the context
of serious organizational and innovative reforms in the Republic of Moldova. Having analyzed the
dynamics of the poultry production it has been concluded that it is necessary to form an integrated approach
to implement the concept of poultry industry development in new economic conditions that ensure import
substitution, increase competitiveness and integrate into the world economic system through the formation
of clusters. The cluster approach is based on the proximity of the producer and the consumer, network
effects and the promotion of knowledge and skills through the migration of personnel and the allocation of

business.
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1. Introduction

Poultry farming is one of the most important
branches of agricultural production, characterized
by rapid reproduction of livestock, intensive
growth, high productivity and viability, the lowest
cost of live labor and material resources per unit
of production. Poultry farming gives meat, eggs,
feathers, and organic fertilizers. This industry
provides the population with environmentally
friendly and easily digestible food (Belousov,
2011).

Birds have a high growth rate. Five days after
being hatched, chickens, turkeys and ducklings
double their weight, whereas calves double that in
50 days, piglets in 14 days, and lambs in 15 days.
The conversion of feed protein to product protein
in broilers is 1.9, egg-production chickens -3.9,
while in pigs -4.1, and in steers -10.6. Therefore,
in poultry farming, there is a rapid return on
investment (Bobyleva, 2015). Poultry farming in
the Republic of Moldova is one of the most
important branches of agriculture. Industrial
poultry farming makes it possible to obtain top-
quality products with high efficiency in payment
for feed. However, poultry farming is subject to
many negative factors, such as: unfavorable

environmental ~ conditions, new  diseases,
insufficient funding, etc. (Bobyleva, 2015). All
these factors lead to both a decrease in the
production and a loss of the Republic of Moldova
poultry industry competitiveness. To solve this
problem, the poultry industry requires serious
organizational and innovative reforms.

2. Material and Methodology

In order to achieve the goal, the author used the
official data of the National Bureau of Statistics of
the Republic of Moldova, as well as studies of
Moldovan scientists in this field. For conducting
the research, the author used the method of
analysis and synthesis of empirical data. The data
is presented in a graphical and schematic way.

3. Research Results

Consider the poultry market of the Republic of
Moldova. Figure 1 shows the dynamics of the
poultry stock of different species for the period
2014-2019.

From the chart in Figure 1, it can be seen that
in 2019 3623,9 thousand heads poultry were
raised in the Republic of Moldova, which is 889.8
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thousand poultry or 20% less than in 2018. In
general, the dynamics of the poultry stock of
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Fig. 1. Dynamics of poultry of all species (thousand heads) for the period 2014-2019 in the Republic of Moldova
(Developed by the author on the basis of the Database of the National Bureau of Statistics of the Republic of

Moldova)

* There is no information on the topic under research for 2017 in the Database of the National Bureau of Statistics of the

Republic of Moldova

According to the data from the Ministry of
Agriculture of the Republic of Moldova, 2,682
thousand people living in the country need 85
thousand tons of poultry meat per year. However,
in terms of poultry meat production per capita
among the Commonwealth of Independent States
countries, the Republic of Moldova is almost in
last place. The most poultry meat per person is
accounted for in the Republic of Belarus —52.9 kg
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per year. In Russia, this figure is 26.6 kg per
capita, Ukraine -27.8 kg, Kazakhstan - 18.7,
Moldova - 13.5, Armenia - 12.5, Azerbaijan - 9.6,
Uzbekistan - 2.1, in Turkmenistan and Tajikistan
itis 1.3 kg.

Considering the poultry meat market in the
Republic of Moldova for the last six 6 years, a
negative trend can be noted (see Figure 2).

45

15.3 14,5

2019 year

2017

mmm Agricultural enterprises and farms which have on balance livestock

mmm Households

- All categories of producers

Fig. 2. Poultry meat production in the Republic of Moldova by farm category (thousand tons) (Developed by the
author on the basis of the Database of the National Bureau of Statistics of the Republic of Moldova )
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From the data presented in Figure 2, it can be
seen that in 2019, out of the 85 thousand tons of
poultry meat required in the Republic 57.6
thousand tons were produced, which is 67% of the
required volume. In 2019 meat production
decreased by 4.6 thousand tons, or 8%, compared
with 2014. The maximum production of poultry
meat was observed in 2016 — 69.9 thousand tons.

720 million pieces of egg

700

680

660 ——
640 !
620
600

580

2014 2015 2016

In general, the linear approximation of the data
allows us to note negative dynamics in the
production of poultry meat in the Republic of
Moldova.

The reduction in poultry stock number has a
negative impact on the production of such an
important product as eggs. The dynamics of egg
production is shown in Figure 3.

707
y =-2,8875x% + 30,515x + 605,29
686.6
----------- i 668.7
2017 2018 2019 year

Fig. 3. Dynamics of egg production in the Republic of Moldova for the period 2014-2019 (million pieces)
(Developed by the author on the basis of the Database of the National Bureau of Statistics of the Republic of

Moldova).

All the above-mentioned negative trends in the
poultry industry of the Republic of Moldova lead
to the fact that the local market is provided with
eggs and poultry meat through imports as well.
The import of products from neighboring Ukraine
makes serious competition for Moldovan poultry
farming. Thus, in 2019, 18 thousand tons of
poultry meat were imported, 14 thousand tons or
77% of which was imported from Ukraine. Poultry
meat from Ukraine is imported to Moldova in
large quantities without paying customs duties and
having any quantitative quotas.

Thus, nowadays the problem of stabilizing the
economic development of the poultry sub complex
and further improving the efficiency of poultry
production is critical. According to the author, the
priority in strengthening the economy of this
industry is an innovative development mode, in
particular, the revival of the industry through the
clustering mechanism.

Currently, there is no single unified approach
to defining a cluster. In the interpretation of M.
Porter, a cluster is understood as “geographically
concentrated groups of interconnected companies,
specialized service providers, firms in relevant

industries, as well as organizations involved in
their activities, such as universities, agencies for
standardization, and trade associations competing,
and at the same time working together in certain
areas" (Tsepilova, 2017).

The cluster approach is a new management
technology to enhance the competitiveness of a
particular region or industry and the state as a
whole. And it is this approach that has become a
development strategies basic element in the vast
majority of countries.

The main goal of the cluster is to create an
institutional formation or a group of economic
entities that will become competitive and more
efficient not only in their region or country, but
also in the world.

The development of a mechanism for the
productive functioning of such associations is an
important tool for promoting regional poultry
farming to support production at all stages of
operation, from the project to the production of
competitive products, to cover small and medium
businesses in the territory.

The main goal of the cluster is to create an
institutional formation or a group of economic
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entities that will become competitive and more
efficient not only in their region or country, but
also in the world.

PREPARATORY STAGE (assessment of the direction of
production, development and justification of a pilot project
to familiarize the cluster participants with the conditions of
joint work, development of a project for creating a cluster,

creation of a regulatory framework for the functioning of an

‘agrocluster)

ANALYTICAL STAGE (identification of problems in the

J— E,
b, -
\ #

. -

development of mnovation activities in the cluster, sefting
goals and objectives, development of specific measures to
achieve the goals and objectives, analysis of the internal

structure of the cluster and the principles of its functioning,
assessment of the external environment ofthe cluster);

THE STAGE OF STRATEGY JUSTIFICATION
(determining the scope of joint activities of the participants,

developmg the concept

and program of innovative

development of the cluster, determining the basis for

implementing the personnel policy of'the cluster)

LONG-TERM DEVELOPMENT PLANNING STAGE
(monitoring the effectiveness of cluster links, developing a
scenario for long-term cluster development)

Fig. 4. Stages of formation of the poultry cluster in the Republic of Moldova (finalized by the author on the basis

of Zhantemirov, Sh, 2010).

The main goal of the cluster is to create an
institutional formation or a group of economic
entities that will become competitive and more
efficient not only in their region or country, but
also in the world.

The development of a mechanism for the
productive functioning of such associations is an
important tool for promoting regional poultry
farming to support production at all stages of
operation, from the project to the production of
competitive products, to cover small and medium
businesses in the territory.

The idea of cluster development of economic
sectors is not new for the Republic of Moldova.
Thus, in 2011-2012 the Ministry of Economy of
the Republic of Moldova in partnership with the
Institute of Economics, Finance and Statistics

developed the "Concept of Cluster Development
of the Industrial Sector of the Republic of
Moldova", approved by the Government on
August 20 (Monitorul Oficial, 2013). This concept
is based on the international experience of cluster
initiatives (EU countries, People's Republic of
China, etc.), which are an important component of
the development of industrial, regional and
innovative policies of developed economies.

The main objective of the cluster development
of the industrial sector of the Republic of Moldova
is to determine the necessity and possibility of
introducing and evolving the association of
economic agents in the form of a cluster in order
to effectively and competitively enhance the
industrial sectors of the country's economy
(Tsepilova, 2017).
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Ministry of Agriculture of the Republic of Moldova
Service of the state supervision
Association of Poultry Farmers in the Republic of Moldova

COORDINATING AND LINKING BODIES

m \
/PRODUCTION PART: NON-PRODUCTION\

—

- poultry organizations of
all forms of ownership;

- agricultural producers;

- manufacturers of feed and
feed products;

- hatcheries;

- cultivation department;

- slaughterhouses;

\

POULTRY
CLUSTER

/\Z/\:/ Kcommercial

PART:
- suppliers of

equipment, components,
raw materials;

- enterprises (structures)
processing and storage
of poultry products;

- laboratories;

- dung processing shop;
- slaughter and dead
poultry waste disposal
shop;

- transport and logistics

companies;

CLUSTER POLICY IMPLEMENTATION SUPPORT STRUCTURES

Educational
_ institutions
(universities, colleges)

Insurance companies,
banks

Local authorities

|

CONSUMERS OF PRODUCTS

Fig. 5. Conceptual scheme of the poultry cluster in the Republic of Moldova

During the design process, it is advisable to
consider the possibility of creating a cluster that
can unite agricultural enterprises and processing
organizations. The world experience of cluster
functioning has shown that the most effective
model of cluster formation is a form in which the
key role is played by agro-industrial enterprises,
which themselves are interested in increasing
cooperation, reducing costs and forming new
competencies.

The author recommends creating a cluster in
several stages (Fig. 4).

Figure 5 below shows a conceptual scheme for
clustering the poultry industry in the Republic of
Moldova. This diagram shows the relationship
between the cluster's direct participants,
coordinating bodies, and support structures.

It should be noted that in order to achieve
noticeable internal dynamics, a cluster needs to
attract a large number of participants and a certain
critical mass (a certain minimum required number
of participants). Its presence will allow you to
form and maintain for a long time constantly
updated links between flexible small firms and
large suppliers of resources. The critical mass can
serve as a buffer and give the cluster resistance to
external influences or other pressures, including
the loss of companies (even when these companies
can be classified as key), as long as the critical
threshold for the number of remaining participants
is not exceeded. The lack of critical mass can on
the contrary, make the cluster vulnerable to the
loss of specific resources and skills (Tokhchukov,
2012).
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Motivational components for integration into
the cluster of organizations will be
(Mordovchenkov et al., 2015):

- small and medium-sized agribusiness survival
and development stability, the possibility of
obtaining loans under the company's guarantees;
- the possibility of using infrastructure facilities;

- participation in investment programs and
projects in order to attract investment;

- achieving high quality standards;

- saving on purchases by collaborating with
suppliers;

- reducing transaction costs;

- a collective brand, a joint distribution network.

The central point of cluster formation is the
integration of production facilities in several
different industries, between which functional
relationships are possible (supplier and consumer,
development of related solutions). The objective is
to bring a number of new laboratory technologies
to practical use. Creating a cluster allows to reduce

the time between the development of an
innovation and its implementation, as well as
reduce transaction costs. The effect can be
achieved as a result of successful interaction
between the participants of the scientific and
production components of the project (Belousov,
2011).

The advantages of integrated production in the
poultry industry lie in the fact that is enables to:

- create a closed and complete production scheme:
feed - eggs and poultry meat - processing - storage
- wholesale or branded sales;

- to improve cluster members’ financial state;

- to diversify production and increase production
volumes;

- to attract domestic and foreign investors due to
reliable position in the market;

- to create conditions in order to employ
agricultural workers and improve their financial
state.

4. Conclusions

Clustering poultry industry of the Republic of
Moldova will contribute to a comprehensive state
agricultural policy, taking into account the
development potential of rural areas and interests
in business entities. In addition, clusterisation will
increase the volume of direct investment and
innovative  developments,  which  creates
conditions for achieving sustainability and
competitiveness of the country's agro-industrial
complex, increasing the export of competitive
agricultural products and food to world markets,

and increasing the sustainability and innovation of
the agricultural economy as a whole.
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Abstract

The natural wealth of each country is an important genetic resource. Wild wheat families, in
particular diploid plants, have useful characteristics in the improvement of wheat. The knowledge
of genetically modified genotypes of einkorn wheat (Triticum monococcum L.) is the secret to
ensuring food products which are healthy, sustainable, and adapted to different conditions. In
addition to einkorn wheat, one of the first domesticated plants is Triticum monococcum. But it
was discarded before the Bronze Age for agriculture and was rarely used in the breeding of wheat.
Little is known about the genetic variation in adaptively important biological traits in T.
monococcum. This study aims to investigate the genetic variation of einkorn wheat. The report
will discuss the origin of einkorn wheat after its introduction and then a summary of the spread
of einkorn wheat has been evaluated. Moreover, genetic variation in einkorn wheat will be
discussed by evaluating a few previous studies that are related to the subject.

Keywords: Einkorn wheat, Genetic resources, Genetic variation, Triticum monococcum L.

1. Introduction

Einkorn wheat (Triticum monococcum L.) has
been cultivated since the beginning of the 20%"
century thanks to its ability to grow and adapt to
arid areas and to harsh climatic conditions.
Einkorn wheat has hardly been reported until the
late 1980s in the Caucasus, Turkey, Syria,
Lebanon, Irag, Iran, the Northwest, Albania,
Bulgaria, Greece, and lItaly. Today, however,
einkorn wheat has been reported to be grown in
Turkey, the Balkan Peninsula, and Central and
Southwestern Europe, and in a limited area of
Morocco (Zohary and Hopf, 2000). As in all living
species, plant species also owe the continuity of
their lineages to their adaptability under changing
environmental conditions. Moreover, knowing the
genetic variation of the plant species studied is
essential for a sustainable agriculture, too. The
genetic variation of wheat species is also used in
today's wheat breeding studies for morphological,
cytological, isoenzyme, and DNA markers / DNA

sequences. The genetic variation in einkorn wheat
is, on the other hand, of great importance for both
diploid wheats and bread and durum wheat
breeding programs (Zencirci and Karagdz, 2005).
Today, the rate of genetic variation in genetic
resources used in wheat breeding programs is
gradually decreasing. As a result, wheat breeders
give priority to using wild wheat species or their
primitive forms, which are known to be resistant
to especially biotic and abiotic factors. Therefore,
phenotypic and genotypic characterization of
einkorn wheat genotypes are very important due to
the pre-stated reasons (Vuorinen et al., 2018).
Einkorn wheat produces more B1, Bz, and Bs
than modern wheat species, such as durum and
bread wheat. Meanwhile, the amount of total
vitamin E in wheat of einkorn is higher than that
of emmer, durum, and bread wheat. Among wheat
species, E vitamin isomers were higher in bread
wheat grains, except for o-TT. The ancient
einkorn is in nutrition rich and more valuable than
durum and bread wheat. The maximum
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quantification of vitamin B; was produced from
bread wheat (1.108 pg/g dw) and einkorn grain
(1.118 pg/g dw). In single grain (4.442 pg/g dw)
and emmer (4.478 pg/g dw), the highest amount of
B; existed on wheat leaves (Karakas et al., 2021).
Drought and salinity are the most dramatic
environmental stress factors which seriously
worsen crop yield and quality. The genotypes of
bread and einkorn behave differently for the
characteristics under dry stress. The results of field
and in vivo cold and drought stress studies are
considered to contribute to the development of
credible proposals (Aslan et al., 2017; Zencirci et
al., 2019). However, plant safety mechanisms may
overcome these stresses. One of the most
conserved mechanisms is the post-transcriptional
shift in gene expression by microRNAs
(miRNAS). They have been involved in the control
of salt and drought stress in plant species,
including wheat genomes (Unlii et al., 2018).
Moreover, germination rate, germination power,
and root- shoot length ratio in einkorn wheat
populations were suggested that these populations
performed better under drought stress, and similar
results were reported by Zencirci et al. (2019).
Genetic linkage maps base on wheat and other
plant species DNA. Using these genetic linkage
maps, some qualitative / quantitative trait regions
were determined in different plant groups,
including wheat. Some genetic maps were
obtained using various molecular DNA marker
techniques (RFLP, AFLP, SSR, etc.) in einkorn
wheat, but the studies to determine the quantitative
feature regions using these genetic linkage maps,
limited (Yu et al., 2017). In recent years, SNP
markers have been developed in many plants
using the new generation sequencing technique,
and high-resolution link maps have been obtained.
The unweighted pair-group method with
arithmetic (UPGMA) means approach separates
all genotypes according to their genetic structure
and position. Of the three wheat species of
UPGMA related clusters, hard wheat was clearly
distinguished from wild and cultivated emmer
wheat. Principle coordinate analysis (PCoA) and
model structure algorithm support the results.
iPBS-retroposons power in the investigation of
diversity and phylogenetic relationships show that
this marker system can be used effectively to
investigate the phylogenetic and taxonomic
relationships of any crop because of its universal
existence (Nadeem et al., 2019).
As a result of mapping studies using high-
resolution link maps, quantitative property regions
(QTLS) related to some yields and yield elements

were determined, and it was started to be used
according to with Marker Assisted Selections
(MAS) in wheat breeding. Since einkorn wheat
has a diploid structure and its genome is small
compared to bread and durum wheat, fewer
genomic studies are performed on it (Xie et al.,
2010; Karakas et al., 2021; Dalby, 2003).

2.The Origin and History of Einkorn Wheat

The first cultivated plant in the Fertile Crescent
region is einkorn wheat. McCorriston and Hole
(1991) did not adopt this view and argued that
einkorn wheat was first cultivated in the Jordan
Valley. This hypothesis has been supported by
Jones et al. (1998). But especially wheat grains
found in archaeological sites, the beginning of
einkorn wheat 12,000 years ago, based on the wild
form is replaced gradually with larger cultural
forms of small seeds, and later made DNA
analysis of einkorn wheat for the first time in
Turkey's Southeast. It has been shown that it was
domesticated from T. monococcum  Ssp.
boeoticum, which is its wild ancestor in the
regions around Karacadag in the South Eastern
Anatolian region (Kilian et al., 2007).

At the same time, the oldest archaeological
sites in settlements near Karacadag (Diyarbakir -
Sanlurfa) einkorn wheat residues, e.g., the
presence of Cayonii (in Southeastern Turkey)
mound and proved the validity of the hypothesis.
Cultivated einkorn wheat later spread to the
Middle East, Balkans, and Europe (Zaharieva and
Monneveux, 2014). Kilian et al. (2007)
investigated the haplotype variation among more
than 12 million nucleotides sequenced at 18 loci in
321 wild and 92 cultivated einkorn. They reported
that aegilopoides had been subjected to a natural
genetic differentiation process before being
cultured, resulting in the emergence of wild
einkorn with three different genetic structures
defined as a,  and v, and that only the B group was
cultured by humans. The same researchers
reported that the genetic variation of the studied
cultured einkorn genotypes was higher in the wild
einkorn group. The researchers hypothesized that
the cultivation of einkorn wheat does not reduce
its genetic variation and that multiple independent
cultivation events occur. Regarding the evolution
of einkorn wheat, the settled Natufian society first
collected the B group T. monococcum ssp.
aegilopoides from nature and then started to
cultivate it.

In the next stage of agricultural development,
it was thought that the B group may have moved
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elsewhere, probably at the beginning of the new
culture process, by farmer migration or exchange
of seeds for goods (Willcox, 2005).

This hypothesis is also consistent with plant
remains found in archaeological excavations. In
the Fertile Crescent region, seed grinding tools
belonging to previous years and thought to be used
actively were found in the cultivated einkorn
wheat residues. This supports the view that people
in the region collect and consume wild seeds from
nature before the culture of einkorn wheat (Weiss
et al., 2006; Kilian et al., 2007). Some summer
forms have been developed by farmers by
selection from wild einkorn wheat forms, which
are mostly winter types (Golovnina et al., 2010).
Fragile spikelet forms were transformed into non-
fragile or unbreakable form and allowed the whole
grain to be harvested (Hillman and Davies, 1990).
The grain size has been increased (Zohary and
Hopf, 2000), and forms that can be blended
relatively easily have developed (Nesbitt and
Samuel, 1996).

3.The Spread of Einkorn Wheat

The spread of einkorn wheat from the region
where it was first cultivated can be determined
chronologically thanks to the remains found in
archaeological excavations. Einkorn wheat has
spread to the BC 8 and 7, 000 years down the north
of the Southeast of Turkey and Syria,
Mesopotamia (Nesbitt and Samuel, 1996). It
started to be seen in Greece, Cyprus, and the
Balkans at the beginning of 6 millennium BC. It
reached the Carpathian Mountains and the middle
Danube basin in 5,500 BC, and Turkmenistan and
the Caucasus between 5,500 and 5,000 BC. It
spread to Moldavia and Central Europe, Iltaly,
Southern France, and Spain in the fifth millennium
BC (Hovsepyan and Willcox, 2008).

In the fourth millennium BC, einkorn spread
from Moldavia to Ukraine, from Central Europe to
Switzerland, and Germany. It has been reported
that einkorn wheat was found in Belgium and
Holland around 300 - 400 BC. Finally, it reached
Scandinavia in 3,000 years BC. It has been
reported that since 2,800 BC, it has been cultivated
in the Jutland region of Denmark (Robinson,
2007). Unlike emmer wheat, einkorn wheat is not
thought to be grown in Egypt. Although emmer
wheat is widely cultivated in Ethiopia and the
Arabian Peninsula, no archaeological indication
has been found regarding the cultivation of
einkorn. Although it is reported that einkorn wheat
was grown in the Mehargarh region (Baluchistan /

Pakistan) in the fifth millennium BC, some
researchers have reported that no scientific data
regarding the existence of einkorn in India has
been revealed to date. Einkorn wheat had a similar
process with emmer and spread more rapidly to
Southern Europe and the Caucasus (Dalby, 2003).
Thanks to its resistance to biotic and abiotic
environmental factors, einkorn wheat was able to
survive in the Fertile Crescent region, in the
mountainous regions of the Caucasus, Europe, and
North Africa with harsh climates until the
beginning of the 20th century. Until 1980, Turkey,
Syria, Lebanon, Irag, northwestern Iran, Albania,
Bulgaria, Greece, and continued farming in Italy,
but today, only Turkey, the Balkan Peninsula,
Central and to be grown in limited areas in
countries such as Southwest Europe and Morocco
continues. Russian investigators on detailed
fieldwork carried out, result with wheat in the
1925-1927 year, it was reported that Turkey
constitutes one — two % of the wheat farming.
Kastamonu in Turkey, Bolu, Sinop, Balikesir,
Bilecik, and the agricultural fields of small
farmers in Cankir1 province is still ongoing. Its
agriculture continues in the northern regions of
Italy (South Tyrol and Valtellina). Its agriculture
in Iran continued until the 1970s and 1980s, and it
has been reported that it is still grown in a very
limited area in the northwest of Iran (Salimi et al.,
2005; Alsaleh et al., 2016).

Today, einkorn wheat production has attracted
the attention of farmers engaged in organic
farming. Three varieties of einkorn ('Tifi',
Terzino', and 'Svenskaja') have been developed in
Germany and suggested to farmers engaged in
organic agriculture. In Italy, where cultivation
started to gain importance, the first einkorn wheat
variety was registered with the name "Monlis"
(Akhalkatsi, 2012; Yaman et al., 2019).

4.Diversity in
monococcum L.)

Einkorn Wheat (Triticum

Knowing the genetic variation of the plant
species studied is essential for sustainable
agriculture. The genetic variation of wheat species
is also used in today's wheat breeding studies. The
genetic variation in einkorn wheat is of great
importance for both diploid wheats and bread and
durum wheat breeding programs (Alsaleh et al.,
2016). Although this genetic material is very
scarce, only a few of these accessories have been
phenotypically and molecularly analyzed
(Brandolini et al., 2016; Kniipffer, 2009). Guzy et
al. (1989) reported that einkorn wheat has a wide
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variation for the number of spikelets per spike and
the number of grains per spike. Sharma et al.
(1981) compared 93 genotypes of einkorn with
"Modoc" durum wheat and "Anza" bread wheat
varieties, the plant height, grain weight, protein
ratio in flour and lysine content, spike weight, and
earliness characteristics. They reported that they
had a wide genetic variation and had earlier and
shorter genotypes than bread and durum wheat
varieties. In the study where Castagna et al. (1995)
investigated the yield and yield characteristics of
einkorn genotypes, they found that there were
important genetic variations in einkorn wheat
genotypes for characteristics such as heading date,
plant height, grain yield, and loading, except for
the total biomass and the number of ears per m2.

Empilli et al. (2000) reported that they
examined 1039 wheat genotypes (T. monococcum
ssp. monococcum ssp. aegilopoides). They
reported that there was a wide variation in size; 13
genotypes had a thousand kernel weight over 40 g;
many genotypes examined had low SDS
sedimentation values, and eight einkorn genotypes
had very high SDS sedimentation values. Butnaru
et al. (2003) have characterized 37 local einkorn
wheat genotypes collected in Romania and
Hungary for 11 agro-morphological
characteristics (six morphological characteristics
and five agronomic characteristics). They reported
that there was a wide variation.

Brandolini et al. (2013) examined a collection
of 169 einkorn wheat genotypes for agro-
morphological and quality characteristics, for a
heading time of different origin einkorn wheat
genotypes, spikelet number, grain size, protein
content and SDS sedimentation volume.
Seifolahpour et al. (2017) examined the
populations of 252 wild einkorn which were
collected from  Zagros Mountains  for
morphological, agricultural and phenological
characteristics during the 2013-2014 growing
season. They reported that there is a wide variation
in plant height and weight of a thousand grain.

In a study by Karagoz et al. (2007) 64 einkorn
wheat genotypes obtained from different origins to
determine the agro-morphological variation for
two years under Cukurova conditions, plant
height, upper internode length, spike length, spike
weight, number of spikelets per spike, they
reported that a wide variation among the
genotypes studied for ear number and ear yield.

5. Conclusion

The Triticum genus is the largest one in the
Triticeae tribe and has been the subject to several
biological studies. The genomic constitution of all
Triticum species comprises four essential
genomes: A, B, D, and G. Around three million
years ago, the ancestral diploid species resulted in
A, B, and D differed from a shared ancestor. In the
northern and easterly parts of the fertile highlands,
the primary habitats of the wheat age precedents
were created, and the modern wheat farmers were
mainly distributed in this region from their
predecessors. The earliest species of cultivated
wheat to be domesticated by the wild progenitor
Triticum boeoticum Boiss is einkorn (Triticum
monococcum L.) (2n = 2x = 14, nuclear genome
constitution of AA).

Wheat terraces provide an important source of
genetic variation, which can be exploited by
adding new alleles or combinations of genes to
enhance commercial varieties. Besides, wild bread
wheat relatives are considered major sources of
traits for the genetic enhancement of wheat. There
are rich gene pools in wild relatives of crop plants
which give the best hope for crop improvement in
future breeding programs. Triticum L. species of
wild and progenitor. Aegilops L. and so forth.
Provide a valuable source of new genetic variation
accessible for the improvement of wheat,
including stress on biotic (drought, cold, heat,
salinity, and herbicides, etc.) and abiotic
(pathogens, etc.). The domestication has resulted
in the reduction of genetic crop diversity that
could pose great challenges for plant producers
and farmers along with climate change and
endanger world food protection.

They, therefore, recommend that wild crop
families be collected, conserved, and evaluated for
useful and essential characteristics and that the
findings are widely available for the future of
agriculture. The wild wheat progenitors come
from semi-arid western and central Asian areas.
Consequently, they are well suited to numerous
stresses frequently present in all regions with
climate variations annually. They can also be used
for stress resistance, plant production, yield
stability, and adaptation to the rich indigenous
genetic variation of wild wheat diploid
progenitors.
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