T.C.
ERCIYES UNIVERSITESI
BILIMSEL ARASTIRMA PROJELERI
KOORDINASYON BIRIMI

ISSR VE KLOROPLAST DNA (CP-DNA) PCR-RFLP MARKIRLARI iLE
ELMA GENETIK KAYNAKLARININ ORIiJIN VE GENETIK
CESITLILIK YONUNDEN INCELENMESI

Proje No: FBA-10-3299

Proje Tiirii: NAP

SONUC RAPORU

Proje Yiiriitiiciisii

) Dog¢. Dr. Aydin UZUN
Erciyes Universitesi Ziraat Fakiiltesi Bahge Bitkileri Boliimii

Arastirmaci

Doc. Dr. [(adir Ugurtan YILMAZ, Do¢. Dr. Osman GULSEN
Erciyes Universitesi Ziraat Fakiiltesi Bah¢e Bitkileri Boliimii

Serif OZONGUN, Suat KAYMAK
Meyvecilik Aragtirma Istasyonu Egirdir-ISPARTA

KASIM 2012
KAYSERI







TESEKKUR

Bu projeyi destekleyerek calismanin yapilabilmesini ve bu konuda yeni verilerin ortaya
konulmasini saglayan Erciyes Universitesi Bilimsel Arastirma Projeleri Birimine ¢ok tesekkiir
ederiz. Calismanin basarili bir sekilde devam etmesi ve sonu¢lanmasina katki saglayan tim
proje personeline tesekkiirlerimizi sunariz. Proje materyalini saglayan Isparta-Egirdir

Meyvecilik Arastirma Enstitiisii Miidiirliigiine katkilarindan dolay1 tesekkiir ederiz.
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OZET

Elma (Malus domestica Borkh) diinya iizerinde genis bir alana yayilmis olan bir
meyvedir. Igerisinde ¢ok sayda tiir barmdirdig1 bilinmekte olup tiir sayis1 konusunda goriis
birligi bulunmamaktadir. Ulkemizde yaygin olarak yetistirilen elmanin zengin bir genetik
cesitliliginin oldugu bilinmektedir. Bu c¢alismada ISSR ve kloroplast RFLP markirlari
kullanilarak iilkemizdeki elmalar arasindaki genetik iliskiler ortaya konulmustur. Calismada
yerli ¢esit ve tiplerin yaninda yabanci bazi gesitler ve {i¢ farkli yabani tiir olamk iizere 192
materyal kullanilmistir. ISSR markirlar ile elde edilen verilere gére kullanilan materyaller
arasinda 0.70 ile 1.00 rasinda degisen genetik benzerlik saptanmistir. Buna gore elmalar
arasinda ISSR markirlarma gore yiiksek bir varyasyon bulunmaktadir. iki elma harig
materyallerin tamami birbirinden ayrilmistir. Kloroplast RFLP c¢alismasina gore ise, tiim
materyaller iki farkli gruba ayrilmislardir. Buna gore kullanilan elmalarin iki farkli kloroplast
orijinine sahip oldugu sdylenebilir. Ulkemizdeki elmalarin orijininde, calismamizda kullanilan

yabani tiirlerin yaninda farkli tiirlerin de etkili olmasi muhtemeldir.

Anahtar Kelimeler: Elma, genetik gesitlilik, Malus, molekiiler markir,



ABSTRACT

Apple (Malus domestica Borkh) is widespreading fruit in the world. Many species
exist in this fruit but there is no consensus about species number. Apple is commonly grown
in Turkey and it has rich genetic diversity. In this study genetic diversity of apples were
determined using ISSR and cp-RFLP markers. One hundred ninety two materials including
domestic cultivars and genotypes, some foreign cultivars and three wild species were studied.
According to ISSR results genetic similarities of materials was between 0.70-1.00 that
acceptable as high level of variation. All of accessions were distinguished except two of them.
For cp-RFLP results all materials separated as two groups. Fort this reason it is acceptable
accessions coming from two origin. Turkish apples genetic composition probably due to

admixture of studied and other wild species.

Keywords: Apple, genetic diversity, Malus, molecular markers



1. GIRIS

Antik ¢aglardan beri Avrupa ve Asya’da yetistiriciligi yapilmakta olan elma (Malus
domestica Borkh) diinyada ¢ok soguk boélgelerden sicak bolgelere kadar ¢ok genis bir alanda
yetistirilebilmektedir. Sibirya’nin -40°C soguk bolgelerinden ekvatorun sicak iklimine kadar
yayillim gosterecek cesitliligi barindirmaktadir. Yunanlilar ve Romalilar ilk olarak pratik
anlamda elma yetistiriciligini yapmislardir. Oniigilincii yiizy1l sonlarindan itibaren standart
olarak ¢esit isimleri ile iiretim yapilmaya baslanmistir. (Janick ve ark., 1996).

Elma iliman iklim meyveleri igerisinde 69 milyon tonu asan iiretim miktar1 ile
diinyada en fazla yetistirilen tiirdiir. Ulkemiz i¢in 6énemli meyve tiirlerinden biri olan elma
biitiin bolgelerde yetistirilmektedir. Toplam elma iiretimimiz 2.6 milyon ton civarindadir
(FAO, 2010).

Malus cinsi igerisinde 25- 30 adet tiir ve birkag tane alt tiir oldugu bildirilmistir (Janick
ve ark., 1996). Diinyada elma i¢in dort farkli gen merkezi tespit edilmistir. Bunlar, Dogu
Asya, Orta Asya, Bati Asya-Avrupa ve Kuzey Amerika gen merkezleridir. Anadolu Bati
Asya-Avrupa gen merkezi igerisinde yer almakta olup dogal olarak yetisen elma tiirlerine ev
sahipligi yapmaktadir ( Ozbek, 1978). Giiniimiize kadar yapilan morfolojik, biyokimyasal ve
molekiiler calismalar gostermistir ki, ilk donemlerde elma igerisindeki varyasyonun tek
kaynag1 yabani elmalardan yapilan seleksiyonlardi. Daha sonralari melezleme c¢aligmalari
ekonomik oneme sahip yeni cesitlerin elde edilmesi adma ¢ok 6nemli olmustur. Kiiltiirii
yapilan elmalarin (Malus domestica Borkh) orijininin muhtemelen Orta Asya yabani elmasi
olarak bilinen Malus sieversii’ye dayandigi bildirilmektedir (Harris ve ark., 2002)

Ulkemiz gen merkezlerinden biri olmasi ve neredeyse her bdlgede elma
yetistirilebilmesi nedeniyle O6nemli bir elma gen kaynagi merkezi durumundadir. Uzun
yillardir elma kiiltiiriniin yapildigi Anadolu’da dogal melezlemeler, karsilikli etkilesimler,
yabani ve kiiltiirii yapilan tiirlerin karisimi ile genis bir genetik havuz olusmus durumdadir.
Bunun yaninda introdiiksliyon yoluyla disaridan getirilmis olan c¢esitlerle birlikte bu havuz
daha da zenginlestirilmistir. Elde bulunan bu kaynagin korunmasi, degerlendirilmesi,
muhafaza edilmesi ve 1slah caligmalar ile gelistirilerek gelecege aktarilmasi biiyiilk dnem
tasimaktadir. Bu ¢aligmalarda oncelikli olarak genetik havuzda bulunan materyaller arasindaki
varyasyon diizeyinin bilinmesi bunlarin orijininin ortaya konulmas: gereklidir. Bu
calismalardan elde edilecek sonuclar Anadolu’da elmanin gecirdigi genetik agamalar ve evrim

stireci ile ilgili 6nemli ipuglar1 verecektir.



Giiniimiizde var olan elma gesit ve tiplerinin orijininde hangi materyallerin bulundugu
ve elmanin gecirdigi genetik evrelerin ortaya konulmasi genetik materyalin korunmasi,
degerlendirilmesi ve smiflandirilmast i¢in 6nemli bilgiler verebilmektedir. Bitkilerde
kloroplast genomu (cpDNA) molekiiler evrim ve sistematik ¢aligmalar1 i¢in bagvurulacak bir
bolgedir. Bu genomun bazi o6zellikleri molekiiler evrim c¢alismalarini daha kolay hale
getirmektedir. Oncelikle kloroplastlar kiigiiktiir ve ¢ok sayida hiicresel DNA bilesenine
sahiptir. Ikincisi kloroplast molekiiler diizeyde evrimsel bilgiler verecek 6zellikte bir yapiya
sahiptir. Gen bilesenlerinin korunmasi ve protein kodlayan genlerin niikleotitlerinin yer
degistirmesinin goreceli olarak yavas olmasi kloroplastlar1 bitkilerde evrim tarihinin ortaya
konulmasi ig¢in yapilacak ¢aligmalar ig¢in uygun hale getirmektedir. Aymi zamanda
heteroplazmi ve rekombinasyonun pek goriilmemesi kloroplastlart bitki filogenetigi
calismalar1 i¢in cazip hale getirmektedir. Bitkilerde kloroplast genomunun genel olarak ana
ebeveynden gelmesi nedeniyle, kloroplast ve cekirdek markirlarini karsilastirmak suretiyle
populasyondaki polen karisgimlart ve diger materyallerin katkilar1 konusunda bilgiler elde
edilebilmektedir (Clegg ve ark., 1994; Provan ve ark., 2001). Tiim bu olumlu yonlerinden
dolay1 kolay ve etkili bir metot olan cpDNA markirlar1 evrimsel baglantilarin belirlenmesi

caligmalarinda genis 6l¢iide kullanilmaktadir (Gulsen ve ark., 2005).

2. GENEL BILGILER

Elma taksonomisinin karmasik oldugu ve kiiltiirii yapilan elma tiirtiniin (M. domestica)
orijini tlizerinde bir goriis birligi olmadig: bildirilmektedir. M. domestica nin orijini ve
evriminde melezlemenin ¢ok 6nemli rolii oldugu vurgulanmaktadir. Cinslerin gelisimi ve
evrimi calismalari icin hem ¢ekirdek DNA hem de kloroplast markirlarinin birlikte
kullanilmasmin gerektigi ¢linkii bu iki tiir markirin kombine edilerek o cinsin ge¢misinin
aydinlatilabilecegi belirtilmistir (Robinson ve ark. 2001). Glinlimiizde kullanilan bir¢ok elma
cesidinin dogal veya yapay melezlemelerle meydana geldigi diisiiniildiigiinde bunlarin
orijininin hangi materyaller oldugu veya olabilecegi dnem tagimaktadir.

ISSR markirlar1 elmalar icerisindeki genetik ¢esitlilik diizeyinin belirlenmesi i¢in uygun
bir sistem olarak bildirilmistir (Goulao ve Oliveira, 2001). Yapilan ¢alismada 41 adet elma
cesidi 7 ISSR primeri ile taranmis ve elde edilen 252 adet banttan 176 tanesi (% 89.1)
polimorfik olarak bulunmustur. Elmalar igerisinde yliksek diizeyde varyasyon oldugu
belirlenmis ve ISSR markirlarindan daha ¢ok polimorfizm elde edildigi saptanmstir.
Kloroplast markirlar1 ile yapilan yabani elma tiirleri arasindaki genetik iliskiler ve bugiin

kiltirti yapilan elmalarla bu tiirlerin etkilesimleri ile ilgili ¢alismalar M. domestica’nin
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(kiiltiirii yapilan elma tiirii) ortaya ¢ikisi ile ilgili ipuglar1 vermektedir. Forte ve ark. (2002)
yaptiklart caligmalarda, kloroplastta bulunan matK geni markirlarina gére Orta Asya yabani
elmas1 olan M. sieversii nin kiiltiirii yapilan elmalara en yakin tiir oldugunu belirlemislerdir.
Bunun yaninda diger bir yabani elma tiirii olan M. sylvestris’in M. sieversii ile yakin iliskili
oldugunu ve M. sylvestris’in kiltlirii yapilan elmalarin ortaya ¢ikisinda ikincil 6nemli grup
oldugunu bildirmislerdir. Kloroplast markirlar1 tiir ve g¢esitlerin ortaya ¢ikislarina 11k tutan
Oonemli verileri ortaya ¢ikarmaktadir.

Coart ve ark. (2006), elma icerisindeki kloroplast varyasyonu ve kiiltiirii yapilan elma
(M. domestica) ile Avrupa yabani elmasi (M. sylvestris) arasindaki iliskileri cpDNA markirlari
ile aragtirmiglardir. M. domestica ile M. sylvestris arasinda bilinenden daha yakin bir iliski
oldugu ve 8 kloroplast haplotipinin iki tiirde de var oldugu belirlenmistir. Ote yandan Asya
yabani elmasi olarak bilinen M. sieversii ve M. domestica’da yalnizca bir kloroplast haplotipi
ortak olarak bulunmustur. Malus cinsi igerisinde yiiksek diizeyde cpDNA polimorfizmi
bulunmus ve bu durum M. domestica’nin orijininin karmasik oldugu seklinde yorumlanmastir.
Ote yandan M. sylvestris olarak bilinen baz1 genotiplerin aslinda M. sieversii ve M. domestica
melezi oldugu ortaya konulmustur.

Bir yabani elma tiirii olan M. sieversii’nin farkli bolgelerden toplanmis genotiplerinde
genetik iligski ¢aligmalar1 yapilmig ve g¢esit veya genotiplerin cografik orijinleri ile genetik
yapilart arasinda bir iliski oldugu bildirilmistir (Zhang ve ark. 2007). Buna gore, ayn1 cografik
bolgede ortaya ¢ikan genotipler diger bolgelere has genotiplere gore birbirlerine genetik olarak
daha yakin bulunmaktadir. Uzerinde galisacagimiz elma genetik havuzunda da iilkemizin
farkli bolgelerinden gelen materyaller bulunmaktadir. Ozellikle elma igin gen merkezi
konumunda ki belli bir bdlge orijinli olan ¢esitler ile yabanci ¢esitler arasinda belirgin bir
genetik farkliligin oldugu bildirilmektedir. Bu durum yerel populasyon icerisindeki yabani ve
kiiltiirti yapilan tiirlerin karisimlart ile o bolgeye has bir genetik yapinin olustugunu ortaya
koymaktadir. Ornegin Gasi ve ark. (2010), Bosna Hersek ve yabanci orijinli elma cesitlerinde
morfolojik ve molekiiler markirlarla akrabalik diizeylerini arastirmislar ve sonugta yerli ve
yabanc1 materyallerin belirgin olarak birbirinden farkli olduklarin1 bulmuslardir. Ote yandan
Pereira-Lorenzo ve ark. (2008) Kanarya adalarina 6zgii yerel elma gesitleri ile yabanci orijinli
cesitleri karsilastirmislar ve sadece yerel cesitlere 6zgii bes adet allel oldugunu saptamislardir.
Bu durum gen merkezi olmasa bile uzun yillar (Kanarya adalari i¢in yaklasik 500 yil)
yetistiricilik yapilan bolgelerde de o bolgeye 6zgli degisimlerin meydana geldigini ve oraya

has genetik havuzun olustugunu gostermektedir.



Ulkemizde bulunan elma genetik kaynaklarinda varyasyon diizeyini belirlemek igin
peroksidaz markirlart ile ¢aligmalar yapilmistir (Giilsen ve ark. 2010). Bu ¢alismada genetik
kaynaklar icerisinde kullanilan markirlar yoniinden yiiksek diizeyde bir varyasyonun oldugu
tespit edilmistir. Orijin bolgeleri iilkemizin birbirine yakin cografik alanlart olan ve
morfolojik 6zellikler yoniinden benzerlik gosteren genotipler genel olarak birbirine yakin
olarak konumlanmiglardir. Bu durum bu genotiplerin muhtemelen ayni genetik ataya sahip
olabilecegini gostermektedir.

Ulkemiz elma i¢in bir gen merkezi oldugundan dogada hem yabani materyallere hem de
kiltlirii yapilan cesitlere rastlamak miimkiindiir. Bunlara ilave olarak yabanci cesitlerin de
tilkemizde bulunmasi nedeniyle tiim bu materyallerin karisimi ile zengin bir genetik havuz
olusmus durumdadir. Bu genetik havuzlardan en Onemlilerinden biri Isparta-Egirdir
Meyvecilik Arastirma Istasyonunda yer almaktadir. Simdiye kadar iilkemizde yer alan
elmalar1 temsil eden boyle genis bir materyalde cpDNA caligmasi yapilmamistir. Yapilacak bu
caligma ile lilkemizde bulunan O6zellikle yerel cesitlerin ortaya cikisi ve orijinleri, yabani
elmalarin bu konudaki etkisi ve yerli ve yabanci gesitlerin orijin olarak benzerlik veya da
farkliliklar1 ortaya konulacaktir.. Boylece ulusal ve uluslar arasi literatiire iilkemizdeki
elmalarin genetik orijinleri ve meydana gelmeleri ile yabani tiplerin etkileri ile ilgili 6nemli
bilgiler kazandirilacaktir. Elde edilen bu bilgiler farkli amaglara yonelik olarak elma 1slah

caligmalari i¢in yol gosterici ve aydinlatici nitelikte olacaktir.

3. GEREC ve YONTEM

a. Gerec
Calismada materyal olarak Isparta-Egirdir Bahge Kiiltiirleri aragtirma Enstitiisiinde yer alan
elma genetik kaynaklar1 parsellerinde bulunan 192 adet elma genotipi kullanilacaktir. DNA
izolasyonu ic¢in bu materyallerde gen¢ yapraklardan oOrnekler alinacaktir. S6z konusu
parseldeki elmalarin 186 tanesi kiiltiirii yapilan tir olan M. domestica tiirii igerisinde yer
alirken 6 tanesi diger Malus tiirlerine ait materyallerden olusmaktadir (Tablo 1). Materyallerin

cok biiyiik bir kismi lilkemizden toplanmis materyallerdir.
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Tablo 1. Calismada kullanilan elma materyallerinin listesi

Genotip No | Isim Genotip No | Isim
12 Lodi early golden 199 67

13 Yaz elmasi (2484) 200 2332
16 Yaz elmasi (2482) 202 2334
66 Beyaz elma (2575) 203 73

67 Ferik 205 68

68 Karanfil (2570) 204 2411
69 Bey elmasi (2477) 206 17

70 Kis elmasi (2590) 208 65

72 Sah elmasi (2600) 209 5

73 Gelin elmasi (2475) 210 385 E
74 Seker elmasi (2551) 213 392 E
75 Tatlhi elma (2511) 214 24

77 Sar1 elma 215 Batum
78 Gobek (2455) 216 14

79 Sogiit elma(2480) 217 20

80 Susuz elma (2500) 218 13

81 Mektep elmasi (2565) 219 Sar1 gbbek
82 Altinok elmasi (2490) 220 Candir
83 Elma (2590) 221 371 E
85 Demir (2486) 222 19

89 Rize demir 223 25

90 Sandik 224 11

91 Petek (2577) 225 Uzun yumra
94 Oltu elmasi (2594) 226 32

96 Cincik (2471) 227 Cigit
97 Mahsusa elmasi (2478) 228 383 E
98 Elma (2523) 230 546 E
100 Petevrek elmasi (2566) 231 Karpuz
101 Tavsanbagi (2531) 232 Portakal
102 Tath elma (2492) 233 23

105 Paga elmasi 234 33

107 Laz elmasi (2507) 235 Gilircii
109 Hiiryemez 236 504 J
111 Kadir-Hatice (2602) 237 372 E
115 Giiztavsanbasi 240 2

116 180887 (5-1) 242 496 E
118 Sivanor elmasi (2601) 243 542 E
120 Kalkan delen 244 1

121 Karasaki 246 Cidagut
122 Giircii 247 6

123 180887 (5-2) 248 Sinap
124 190887 (1-4) 249 384 E
125 180887 (4-4) 250 34

126 200887 (1-2) 251 4

127 Blackjon 252 Seker
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128 Daldabir 253 529 J
134 220887 (3-2) 254 35
137 230887 (1-2) 255 10
139 250887 (1-10) 256 Piraziz
142 Yaz tavsanbasi 259 Glimiis hane
143 210887 (1-1) 261 Gemlik-3 Cogiir a.
144 130887 263 Tokat-1
145 220887 265 Tokat-3
147 220887 (1-2) 266 Tokat-4
180887 (2-1) 42-KP-1 (Mayhos
148 269 tavsanbasi)
149 190887 (3-2) 268 42-A-1 (Yaz elmasi)
150 180887 (5-1) 270 42-BS-5 (Almila)
151 210887 (1-4) 271 42-E-2 (Ankara giizeli)
152 170887 (2-5) 272 42-C-5 (Yaz amasya)
153 200887 (1-1) 273 42-E-6 (Kaba elma)
154 210887 (2-1) 274 42-KO-1 (Yayla pinari)
130887 (2-3) 42-E-4 (Mayhos
156 275 Yildizkiran)
158 220887 (3-5) 276 42-E-3 (Hanim teni)
160 Reinette tardiva 277 42-E-7 (Yildizkiran)
165 2438 278 42-KP-3 (Karapiar elmasi)
166 E70 279 42-C-3 (Tath tavsanbasi)
167 2329 314 Yb 2
168 E 42 315 24 M 31
169 E71 317 32E1
170 E 40 318 Yenice
171 E 45 320 Orak
172 55 322 Pancarlik
173 52 323 Samsun
174 51 326 Harim
175 50 328 Gelendost
177 12 330 Inebolu
178 49 EAL Golden Delicious
179 61 EA2 Jonagold
180 82 EA3 Ozark Gold
181 2331 EA4 Royal Gala
182 38 EAS Elstar
183 57 EA6 Melrose
184 62-1 EA7 Idared
185 78 EA8 Fuji
186 66 EA9 Red Chief
187 47 EAL0 Gloster
188 62-2 EA1l Granny Smith
189 56 207 72
190 37 EA13 Cooper-43
191 63 234 33
192 63-8-2 211 Malus prunifolia
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194 81 267 M. baccata
195 9 304 M. baccata
196 76 257 M. sylvestris
197 2328 260 M. sylvestris
198 48 262 M. sylvestris
b. Yontem

DNA izolasyonu

DNA izolasyonu i¢in Doyle ve Doyle (1990) tarafindan bildirilen CTAB yontemi
kullanilmistir. DNA konsantrasyonlar1 yar1 otomatik mikroplate reader (PowerWave HT, BIO-
TEK Instruments, Inc., Winooski, VT, USA) yardimiyla belirlenmis ve PCR ¢alismalari igin
10ng/ul olacak sekilde DNA konsantrasyonlar1 hazirlanmistir.
cpDNA Analizleri

cpDNA analizleri i¢in cpDNA PCR-RFLP (cp-RFLP) kroloplast primerleri kullanilmistir.
Bu primerler, TrnH-trnK, TrnS- TrnT, rbcL-ATPase, PsbC-trnS, trnK exon 1-trnK exon 2 ve
30S primerleridir (Gulsen ve ark., 2005) (Tablo 2).

Tablo 2. Calismada kullanilan cp-RFLP primerleri ve bunlarin dizilimleri ile annealing

sicakliklari
Primer cifti Primer dizilimi Annealing
scakhg (°C)

rbcL-ATPase 5-TAGTTTCTGTTTGTGGTGACAT-3 ve
5-AAGTAGTAGGATTGGTTCTCAT-3 >

30S 5-TGCGGATCGAACATCAATTGCAAC-3
ve 54
5-GTGGTAGAAAGCAACGTGCGACTT-3

trnH-trnK 5-ACGGGAATTGAACCCGCGCA-3 ve 56
5-CCGACTAGTTCCGGGTTCGA-3

trnK exon 1-trnK exon 2 | 5-GGGTTGCCCGGGACTCGAAC-3 ve
5-CAACGGTAGAGTACTCGGCTTTTA-3 ®0

trnS-trnT 5-CGAGGGTTCGAATCCCTCTC-3 ve
5-AGAGCATCGCATTTGTAATG-3 >

psbC-trnS 5-GGTCGTGACCAAGAAACCAC-3 ve 56
5-GGTTCGAATCCCTCTCTCTC-3
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cpDNA calismalarinda PCR bilesenleri ve dongiisii Ceylan (2010) tarafindan belirtilen
yontemde yapilan bazi degisikliklerle asagidaki sekilde hazirlanmistir (Tablo 3,4).
Tablo 3. Calismada kullanilan cp-RFLP primerleri i¢in PCR bilesenleri

PCR Bilesenleri Kullanilan Miktar
ddH,0 4.3 ul
Primer R (100 nmol) 1.33 mM
Primer F (100 nmol) 1.33 mM
PCR Buffer (10X) 1.5l
MgCl, 2.5 mM
BSA 0.2
dNTP 200 uM
Taq Polimeraz 1U
DNA 20 ng
Toplam Reaksiyon Hacmi 15 ul

Tablo 4. Calismada kullanilan cp-RFLP primerleri igin PCR dongiisii

Asamalar

Sicaklik / Stire / Dongii

On — Denatiirasyon
Denatiirasyon
Yapigma (annealing)
Uzama (extension)
Son uzama

Bekleme

94°C /4 dk /1 dongii
94°C /1 dk /35 dongii
54-60°C / 1 dk / 35 dongii
72°C /2 dk /35 dongti

72°C /10 dk / 1 déngii
+4°C [ o0

cp-RFLP primerlerinden elde edilen PCR iriinleri Tru 1, Tru 9, EcoRlI, Hinllll, Taqgl,
BsuRlI restriksiyon enzimleri ile kesilmistir. Enzim reaksiyonlar: her tiipte 16 pl olacak sekilde
asagidaki sekilde ayarlanmistir (Tablo 5). Bu asamada iiretici firmanin onerdigi siire ve sicaklik

degerleri kullanilmistir.
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Tablo 5. Restriksiyon enzimleri i¢in kullanilan reaksiyon bilesenleri

Enzim Kompetani Kullanilan Miktar (ul)  Konsantrasyon
dH,0 9 -
Buffer 15 10X
RE 0,5 5 U/ul
PCR reaksiyon {iriinii 3) -
Toplam 16 -

cp-RFLP i¢in PCR iirlinlerinin enzimlerle kesiminden sonra elde edilen {iriinlere 3 pl
yiikleme bufferi (20 ml gliserol (% 40), 30 ml steril su, 0.05 g bromofenol blue) eklenerek elde
edilen karisim % 2.5’luk agaroz jele yiliklenerek 115 V elektrik akimi altinda 3 saat siireyle
kosturulmustur. Agaroz jelin igerisine 25 pl (0.5 mg/ml) etidium bromide ¢ozeltisi eklenmistir.
Her elektroforez isleminde 100bp DNA Ladder standart olarak yiiklenmistir. Elektroforez
isleminden sonra jeller bilgisayara bagli olan jel gériintiileme alinarak UV altinda jel goriintiileri
bilgisayara kaydedilmistir.

ISSR Analizleri

ISSR analizleri farkli galismalarda kullanilan ISSR primerlerinden yapilan 6n denemede
iyi sonu¢ alman 14 adedi kullamilmistir. Bunlar, (AG);YC, (AGC)sG, (CA)sR, (CAA)s,
(CAC)GC, (CT)sTG, (GA)YG, (GACA)4, (GT)sGG, (GT)sYA, HVH(TCC),, (TCC)sRY
DBDA(CA); ve HVH(CA);T primerleridir. PCR bilesenleri ve PCR dongiileri Oliviera ve ark.
(2001)’1n bildirdigi ve asagida agiklandig1 sekilde yapilmastir.

Toplam hacim 20 pl olacak sekilde, 30 ng Template DNA, 1U Taq DNA polimeraz
enzimi, 0.25 mM her bir ANTP, 1 uM primer, 1.5 pl 10X PCR buffer, 1.5 mM MgCI2 ve H,0
su kullanilarak PCR bilesenleri hazirlanmistir. PCR dongiisii ise,
94°C 4 dk  6n denaturasyon
94°C 30 sn denaturasyon
52°C 45 sn annealing 27 dongii
72°C 2 dk extension
72°C 2 dk son extension
4°C o  seklinde yiiriitiilmiistiir.

PCR calismalarindan elde edilen PCR iiriinlerine 3 pl yiikleme bufferi (20 ml gliserol (%
40), 30 ml steril su, 0.05 g bromofenol blue) eklenerek elde edilen karisim % 2.5’luk agaroz jele
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yiklenerek 115 V elektrik akimi altinda 3 saat siireyle kosturulmustur. Agaroz jelin
hazirlanmasinda 1X TAE bufferi kullanilmis ve igerisine 25 pl (0.5 mg/ml) etidium bromide
cozeltisi eklenmistir. Her elektroforez islemindel00 bp DNA Ladder standart olarak
yiiklenmistir. Elektroforez isleminden sonra jeller bilgisayara bagli olan jel goriintiilleme alinarak
UV altinda jel goriintiileri bilgisayara kaydedilmistir.
Veri Analizleri

Tiim jel goriintiilerinde bantlar var (1) ve yok (0) seklinde skor edilerek bunlarin dosyalar
olusturulmustur. Her markir sisteminin verileri ayr1 ayr1 analiz edilmis ve degerlendirilmistir.
Elde edilen bu veriler NTSYS (Numerical Taxonomy Multivariate Analysis System, NTSY S-pc
version 2.11, Exeter Software, Setauket, N.Y., USA, Rohlf, 2000) bilgisayar paket programinda
analiz edilmistir. Benzerlik indeksleri Dice (1945) yontemine gore hesaplanmis ve dendrogram
UPGMA (Unweighted Pair-Group Method With Arithmetic Average) metoduna gore
olusturulmustur. UPGMA metodu diger metotlara gore genotipler arasindaki iligkileri ortaya
koymakta daha basarili olarak gosterilmistir (Mohammadi ve Prasanna, 2003). Benzerlik
indeksleri ile dendrogram arasindaki korelasyon, kofenetik korelasyon katsayist (r)
hesaplanmistir. Ayrica iki boyutlu grafik iizerinde genotipler arasindaki mesafeleri gdsteren

temel bilesenler analizi (PCA) uygulanmustir.

4. BULGULAR

Calismada Tirkiye elma genetik kaynaklarinda yer alan 192 adet ¢esit ve tip
kullanilmistir. Bu materyallerden elde edilen DNA 6rnekleri 14 adet ISSR primeri ile PCR ve
elektroforez yapilmis ve jel goriintiileme isleminden sonra bantlar degerlendirilmistir.

ISSR markarlari ile yapilan ¢alismada toplam 111 adet bant elde edilmis, bunlardan 76
tanesi polimorfik bulunmus ve polimorfizm oran1 % 68.5 olarak tespit edilmistir. Daha dnce
standart yabanci gesitlerle yapilan bir ¢aligmada polimorfizm oran1 % 89.1 olarak bulunmustur
(Goulao ve Oliveira 2001). Calismalar arasindaki bu farkliliklar kullanilan materyallerin farkli
olmasindan kaynaklanmaktadir. Bu c¢alismamizda kullanilan elmalar igerisinde yiiksek
sayilabilecek diizeyde bir genetik varyasyon oldugu sdylenebilir. Primer basina ortalama bant
sayis1 7.9 ortalama polimorfik bant sayisi ise 5.4 olarak belirlenmistir. En fazla bant (GACA),
primerinde (14 adet), en az bant ise HVH(CA);T primerinde (4 adet) elde edilmistir.
Polimorfik bant sayisi en fazla (GACA), primerinde (12 adet), elde edilirken, HVH(CA);T
primerinde 1 adet polimorfik bant elde edilmistir. Polimorfizm orani en yiiksek olan primer %

100 ile (CAA)s olarak tespit edilirken, HVH(CA);T primeri % 25 ile en diisiikk polimorfizm
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orani elde edilen primer olmustur (Tablo 6). Calismada yer alan bazi gesit ve tiplerin, bazi
primer icin elde edilen jel goriintiileri Sekil 1, Sekil 2 ve Sekil 3’te verilmistir.

M
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Sekil 1. Baz1 elma gesit ve tiplerinin (AGC)gG primeri ile elde edilen jel goriintiisii (M= 100
bp markir)
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Sekil 2. Baz1 elma ¢esit ve tiplerinin (AG);YC primeri ile elde edilen jel goriintiisii (M= 100
bp markir)

M
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Sekil 3. Baz1 elma gesit ve tiplerinin (GACA), primeri ile elde edilen jel goriintiisii (M= 100
bp markir)

Elma cesit ve tiplerinde elde edilen, Toplam Bant Sayis1 (TBS), Polimorfik Bant
Sayis1 (PBS) ve Polimorfizm Orani (PO) degerleri Tablo 6’da verilmistir.
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Tablo 6. Calismada kullanilan elma gesit ve tiplerine ait, her ISSR primeri i¢in Bant Uzunluk
Araliklar1 (bp), Toplam Bant Sayisi1 (TBS), Polimorfik Bant Sayisi1 (PBS), Polimorfizm Orani
(PO).

Toplam  Polimorfik

Bant Bant Polimorfizm

Primer Sayisi Sayisi (%)
(AG);YC 8 6 75
(AGC)sG 12 8 67
(CA)R 6 3 50
(CAA) 10 10 100
(CAC);GC 6 4 67
(CT)sTG 7 6 86
(GA)YG 5 3 60
(GACA), 14 12 86
(GT)GG 10 8 80
(GT)sYA 9 8 89
HVH(TCC), 6 3 50
(TCC)RY 8 2 25
DBDA(CA); 6 2 33
HVH(CA); T 4 1 25

Ortalama 7.9 54 68.5

Toplam 111 76 -

Elma materyallerinden elde edilen veriler NTSYS (Numerical Taxonomy Multivariate
Analysis System, NTSYS-pc version 2.11, Exeter Software, Setauket, N.Y., USA, Rohlf,
2000) paket programi kullanilarak analiz edilmistir. Oncelikle bireyler arasindaki benzerlik
indeksleri (Dice, 1945) hesaplanmistir. Calisma yapilan tiim gruplara ait benzerlik indeks
degerleri EK 1°de verilmistir. Benzerlik indeksinden yararlanilarak, UPGMA (Unweighted
Pair-Group Method With Arithmetic Average) metodu ile dendrogram olusturulmustur. Elde
edilen dendrogram EK 2’de verilmistir.

Benzerlik indeksleri ile dendrogram arasindaki korelasyonu ortaya koyan kofenetik
korelasyon katsayisi, r = 0.65 olarak bulunmustur. Bu katsayinin 0.9 degerinden biiyiik olmasi
durumunda benzerlik indeksleri ile elde edilen dendrogram arasinda ¢ok iyi bir iliski oldugu,

0.8 ile 0.9 arasinda olmasi durumunda iyi bir iliski oldugu, 0.7 ile 0.8 arasinda olmasi

18



durumunda zayif bir iliski oldugu ve bu degerin 0.7°den kii¢iik olmasi durumunda ise ¢ok
zayif bir iligki oldugu belirtilmistir (Mohammadi ve Prasanna, 2003). Buradan hareketle,
benzerlik indeksleri ile elde edilen dendrogram arasinda zayif bir korelasyonun oldugu
sOylenebilir. ISSR analizleri i¢in benzerlik degerleri Ek 1°de verilmistir.

Calismada kullanilan 192 adet elma c¢esit ve tipinde genetik benzerlik diizeyleri 0.70
ile 1.00 arasinda degismistir. Benzer sekilde Goulao ve Oliveira (2001) 41 elma ¢esidinde
yaptiklart ISSR c¢alismasinda benzerlik degerlerini ~0.71 ile 0.92 arasinda bulmuslardir.
Dendrogram {iizerinde materyaller 0.70 noktasinda iki biiyiik kola ayrilmig birinci kolda
Sandik ¢esidi tek basina yer almis ve ikinci kol ise kalan 191 adet materyalden olusmustur.
Ikinci kolda yer alan materyaller arasindaki benzerlik diizeyi 0.80 ve {izerinde tespit edilmistir.
Bu grup igerisinde biiylik gruplar yerine, materyallerin ¢ok sayida kiigiik gruplar halinde
dallanmalara ayrildiklart goriilmiistiir (Sekil 4).

Dendrogramdaki 0.80 ayrilma noktasinda iki gruba ayrilan materyallerden, E 52, E71,
E 38, E 45, E23209 tipleri ile Demir, Sarielma, Daldabir, Tatlielma ve Beyelmasi kiiciik grupta
yer almistir. Bunlardan Sarielma, Daldabir ve Beyelmasi mayhos oOzellikte cesitlerdir.
Dendrogramda bu grubun hemen iizerindeki kiiciik gruba ise, Rizedemir, Mektep ve E 55
elmalar1 yerlesmistir. Bu sonuglara gore, Demir ve Rizedemir elmalarinin diger bir¢ok
elmadan genetik olarak uzakta oldugu belirlenmistir. Reinetta Tardiva ve E 220887 elmalari
yine kiigiik ayr1 bir dallanma ile diger ¢esitlerden ayrilmustir. Portakal ile 542 E elmalari,
Karapinar, Hanimteni ve E 4 elmalar1 iki ayr1 grup olusturmuslardir.

Dendrogram {izerinde geri kalan materyaller ~0.82 noktasinda iki gruba ayrilmislardir.
Bunlardan birinci grupta Altiok, Samsun ve E 67 elmalar1 yer almustir. Ikinci grup ise yine
~0.82 benzerlik diizeyinde iki kola ayrilmis olup, ilk kol, Kisemasi, Lodi Early Golden, Yaz
elmasi ve E 250 887 elmalarindan olusmustur. Elma materyallerinin geri kalan biiyiik grubu
ise ikinci kolda yerlesmistir. Bu grup igerisinde ¢ok sayida yerli elmanin yaninda yabanci
cesitler ve farkli elma tiirleri yer almaktadir. Bu grup igerisinde banzerlik diizeyi 0.83’iin
tizerinde olup, Goulao ve Oliveira (2001)’nin yabanci ¢esitlerle yaptiklar1 c¢alismalarda da
benzerlik diizeyleri ¢calismamizdaki sonuglara benzer bulunmustur. Burada yer alan yabanci
orijjinli elma cesitleri genel olarak ayni kol iizerinde gruplanmislar bunlarmm kendi
aralaraindaki benzerlik diizeyleri yaklasik olarak 0.87 diizeyi ve {lizerinde bulunmustur.
Yabanci elmalarin bulundugu kol icerisinde ¢esitler kiigiik gruplar halinde dagilmislar ve bu
gruplardan birinde, Royal Gala, Melrose, Jonagold, Ozark Gold ve Golden Delicious ¢esitleri
yer almis olup bu cesitler 0.91 noktasinda birlesmislerdir. Daha Once yapilan ISSR
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calismasinda da bu cesitler arasinda ¢alismamizla uyumlu olarak 0.85 ve iizerinde genetik
benzerlik saptanmistir (Goulao ve Oliveira 2001). Yerli elmalardan inebolu, E 13, E 34, E 1,
42 E 4 (Mayhos yildizkiran), Uzunyumra ve Batum elmalar1 yukarida sayilan bes yabanci
elma cesidi ile daha yakin olarak gruplanmislardir. Ote yandan Idared ve Elstar gesitleri ayni
kiiciik grupta, Red Chief, Gloster, Fuji ve Cooper 43 ¢esitleri ise kendi aralarinda daha yakin
olarak gruplanmislardir. Red Chief, Gloster, Fuji elmalar1 6nceki ¢aligmalarda da ayn1 grupta
yer almislardir (Goulao ve Oliveira 2001). Yerli elmalardan kirmizi renkli E 24 elmas1 Red

Chief ile daha yakin olarak yerlesmistir.
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0.70 0.74 0.79 0.83 0.87 091 0.96 1.00
Coefficient

Sekil 4. Calismada kullanilan 192 elma materyali i¢in ISSR markirlart ile elde edilen dendrogram

21



Calismamizda kullanilan ii¢ adet M. sylvestris arasinda 0.96’nin iizerinde benzerlik
saptanmigtir. Ancak bunlar genetik olarak tamamen ayni materyaller degildir. iki adet M.
baccata materyali arasinda ise daha diisiik bir benzerlik oldugu goriilmiistiir. M. prunifolia ile
M. sylvestris ayni biilyiikk grubu paylasmislardir. Bu tiirler kiiltiir elma ¢esit ve tiplerinden ¢ok
belirgin olarak ayrilmamislar, onlarin bir kismi ile yakin genetik yapida bulunmuslardir.
Calismada kullanilan materyallerin ikisi hari¢ tamami genetik olarak birbirinden farkl
bulunmustur. Sadece E 130887 ile E 220887(1.2) elmalar1 genetik olarak ayni yapida tespit
edilmistir.

Elma materyallerinde ISSR sonuglarina gore yapilan temel bilesenler analizleri
sonucuna gore ilk ii¢ ‘eigen’ degeri toplam varyasyonun % 86.37’lik kismini agiklamistir.
(Tablo 7). Bu durum yapilan temel bilesenler analizi ile varyasyonun cok iyi bir sekilde
aciklandigini ve bu analizle elde edilen iki boyutlu dagilimla elma bireyleri arasindaki

benzerlik/farkliliklarin iyi bir sekilde ifade edildigini gostermektedir.

Tablo 7. Temel bilesenler analizleri ile elde edilen, elma tiir, ¢esit ve tiplerdeki ilk ii¢
eigen degeri

Temel Bilesenler Eigen Degeri Oran (%) 'I!f)i:;ll:ri;?ct)/i:)
1 160.95 83.82 83.82
2 2.78 1.45 85.28
3 2.11 1.09 86.37

Iki boyutlu dagilim grafiginde elmalarin benzerlik ve farkliliklar belirgin bir sekilde
ortaya konulmustur (Sekil 5). Dendrogramda oldugu gibi Sandik elmasi belirgin bir sekilde
diizlem iizerinde diger materyallerden ayrilmistir. Bunun yaninda E 45, Tatlielma, Demir,
Rizedemir, Beyazelma, E 71, Samsun, E 190887(1.2), M. prunifolia gibi materyaller
diizlemde digerlerinden belirgin olarak ayrilmislardir. Red Chief, Gloster, Cooper 43, Elstar
gibi yabanci ¢esitler ve Ozark Gold, Melrose ve Royal Gala birbirlerine yakin olarak
yerlesmislerdir. Ug adet M. sylvestris birbirlerine ¢cok yakin olarak konumlanmislardir. Genel
olarak kullanilan materllerin birbirlerinden genetik olarak ayrilabildigi temel bilesenler analizi
ile de ortaya konulmustur. Bu yiizden iki boyutlu diizlem grafiginde materyallerin bir noktada

yogunlasmasi olmamustir.
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Sekil 5. Calismada kullanilan elma materyalleri i¢in Temel Bilesenler Analizi ile elde edilen iki boyutlu diizlem dagilim1
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cp-RFLP Analizleri

Kloroplast RFLP ¢alismasinda toplam 51 adet bant elde edilmis, bunlardan 9 tanesi
polimorfik bulunmus ve polimorfizm oran1 % 17.6 olarak tespit edilmistir. Caligmada
kullanilan elmalar icerisinde kloroplast DNA bakimindan diisiik diizeyde bir genetik
varyasyon oldugu belirlenmistir. Bu durum kloroplastin nesilden nesile korunmus bir yapi
gostermesinden kaynaklanmaktadir. Primer basina ortalama bant sayisi 2.8 ortalama
polimorfik bant sayisi ise 0.5 olarak belirlenmistir. En fazla bant trnH K Exon 1-1 Hin 1 11l
primer-enzim kombinasyonunda (6 adet), en az bant ise 30S F-R BsuRI ve psbc trns Taq 1
primer-enzim kombinasyonunda (1 adet) elde edilmistir. Polimorfik bant sayis1 en fazla trnH-
K Tru9 I ve trnH K Exon 1-1 Hin 1 Il primer-enzim kombinasyonunda (2 adet), elde
edilirken, 9 adet primer-enzim kombinasyonunda polimorfik bant elde edilememistir.
Polimorfizm orani en yiiksek olan primer-enzim kombinasyonlart % 50 ile 30S F-R Taq 1,
rBCL ATPase Tru 9 ve trnH-K Tru9 I olarak tespit edilmistir (Tablo 8). Calismada yer alan
bazi ¢esit ve tiplerin, baz1 primer-enzim kombinasyonlarinda elde edilen jel goriintiileri Sekil

6, Sekil 7 ve Sekil 8’de verilmistir.

’.. pEas LR »
ARB. BAERLIBAEEe R a
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Sekil 6. Baz1 elma ¢esit ve tiplerinin psbc trns - Hin 1 11l primer-enzim kombinasyonunda elde
edilen jel goriintiisii (M= 100 bp markir)

Sekil 7. Baz1 elma ¢esit ve tiplerinin psbc trns-Tru 1 primer-enzim kombinasyonunda elde
edilen jel goriintiisii (M= 100 bp markir)

24



CReRce . Aeales GSeS.ae- 5. SERRRcARRRARAARRS®SSS

R L el .'“"'.‘ L L n?.-.-._
“:as - SHEBEE Be= BEBE-= :

Sekil 8. Bazi elma gesit ve tiplerinin trnH-K - Tru9 I primer-enzim kombinasyonunda elde
edilen jel gortintiisii (M= 100 bp markir)

Elma c¢esit ve tiplerinde kloroplat DNA c¢alismasinda elde edilen, Toplam Bant Sayist
(TBS), Polimorfik Bant Sayisi (PBS) ve Polimorfizm Orani1 (PO) degerleri Tablo 8’de
verilmigtir.

Benzerlik indeksleri ile dendrogram arasindaki korelasyonu ortaya koyan kofenetik
korelasyon katsayist, r = 0.79 olarak bulunmustur. Bu katsayinin 0.9 degerinden biiyiik olmast
durumunda benzerlik indeksleri ile elde edilen dendrogram arasinda ¢ok iyi bir iliski oldugu,
0.8 ile 0.9 arasinda olmasi durumunda iyi bir iliski oldugu, 0.7 ile 0.8 arasinda olmasi
durumunda zayif bir iliski oldugu ve bu degerin 0.7’den kii¢iik olmasi durumunda ise ¢ok
zayilf bir iligki oldugu belirtilmistir (Mohammadi ve Prasanna, 2003). Buradan hareketle,
benzerlik indeksleri ile elde edilen dendrogram arasinda iyi bir korelasyonun oldugu
soylenebilir. cp-RFLP analizleri i¢in benzerlik degerleri Ek 2°de verilmistir. Ote yandan ISSR
ve cp-RFLP markirlari ile elde edilen benzerlik indeksleri arasinda yapilan matrix analizinde r
= -0.02 olarak bulunmustur. Bu durum iki benzerlik indeksi arasinda higbir korelasyonun

olmadigin1 gostermektedir.
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Tablo 8. Calismada kullanilan elma ¢esit ve tiplerine ait, her primer-enzim kombinasyonu igin
Bant Uzunluk Araliklar1 (bp), Toplam Bant Sayis1 (TBS), Polimorfik Bant Sayis1 (PBS),
Polimorfizm Orani (PO).

Toplam  Polimorfik

Bant Bant Polimorfizm
Primer-Enzim Sayisi Sayisi (%)
30S F-R BsuRlI 1 0 0
30SF-R Tru9 | 3 0 25
30SF-R Taq 1 2 1 50
psbc trns Taq 1 1 0 0
psbc trns Hin 1 11 4 1 25
psbc trns Tru 1 6 1 17
rBCL ATPase BsuRlI 1 0 0
rBCL ATPase Taq 1 3 0 0
rBCL ATPase Tru 9 2 1 50
trnH-K BsuRl 3 1 33
trnH-K ECoRI 2 0 0
trnH-K Tru9 | 4 2 50
trnH K Exon 1-1 Hin 1 1l 6 2 33
trnH K Exon 1-2 BsuRl 2 0 0
trnH K Exon 1-2 Taq 1 5 0 0
trns-T BsuRl 2 0 0
trns-T Taq 1 2 0 0
trns-T Tru 1 2 0 0
Ortalama 2.8 0.5 17.6
Toplam 51 9 -

Kloroplast RFLP c¢alismas1 ile elde edilen dendrograma gore 192 iki adet elma
materyali 0.96 diizeyinde iki biiyiikk kola ayrilmistir. Bu durum materyallerin kloroplast
yapilarmin biiylik oranda benzer olmakla birlikte birbiri ile tamamen ayni1 olmayan iki farkli
kloroplast orijinine sahip oldugunu gostermektedir. M. domestica tiiriine ait olan yerli ve
yabanci c¢esitlerin benzer kloroplast genomuna sahip oldugu goriilmiistiir. Bunun yaninda

calismamizda kullanilan M. baccata, M. sylvestris ve M. prunifolia tiirleri de hem birbirleri ile
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hemde M. domestica tiiriine ait materyallerle benzer kloroplast yapis1 géstermektedirler (Sekil
9).

Dendrogram iizerinde yer alan tstteki kolda, 92 adet materyal yer almis ve bunlarin
kloroplast genetik yapilari neredeyse ayni olarak saptanmistir. Bu grupta yer alan yabanci
cesitlerden Idared, Melrose, Elstar, Royal Gala, Ozark Gold, Jonagold, Golden Delicious,
Lodi Early Golden ve yerli gruptan inebolu, Harim, Samsun, Orak, Yenice, Altmok elmasi,
Mektep elmasi, S6giit elmasi, Gobek, Sarielma, Sahelmasi, Kiselmasi, Yazelmasi, Beyazelma
ve elmalart ayn1 kloroplast yapisina sahip olarak bulunmustur. Bunlar disinda yer elmalar ¢ok
bliylik oranda benzer kloroplast yapis1 gostermislerdir. Yabanci orijinli ¢esitlerden Granny
Smith, Blackjon, Gloster ve Reinette Tardiva gesitleri bu gruptaki yerli elmalarla ayn1 yapida
bulunmustur. Bu grup igerisinde M. baccata tiiriine ait bir elma ve M. prunifolia tiiriine ait bir
elma yer almistir. Bu durum M. domestica tiirli igerisindeki ¢esitlerin orijin olarak diger
tiirlerle de benzer kokene sahip oldugunu gostermektedir.

Dendrogramda yer alan ikinci biiylik kolda geri kalan 100 materyal yer almistir. Bu kol
0.96 noktasinda ikiye ayrilmis olup, bir tarafta E 27 ve Pancarlik elmalari, diger tarafta ise
kalan 98 elma yer almistir. Doksan sekiz elmanin yer aldig1 grupta yabanci orijinli Fuji, Red
Chief ve Cooper 43 elmalar1 da yer almistir. Grup igerisinde 0.99 ile 1.00 arasinda yiiksek
diizeyde benzerlik oldugu tespit edilmistir. Calismada kullanilan ii¢ adet M. sylvestris tiiriine
ve 1 adet M. baccata tiiriine ait materyal M. domestica tiiriine ait yerli ve yabanci elmalarla

benzer kloroplast yapisina sahip bulunmuslardir.
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Sekil 9. Calismada kullanilan 192 elma materyali i¢in cp-RFLP markirlari ile elde edilen dendrogram
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Elma materyallerinde cp-RFLP sonuglarina gore yapilan temel bilesenler analizleri
sonucuna gore ilk ii¢ ‘eigen’ degeri toplam varyasyonun % 99.98’lik kismini agiklamistir.
(Tablo 9). Bu durum yapilan temel bilesenler analizi ile varyasyonun ¢ok iyi bir sekilde
aciklandigini ve bu analizle elde edilen iki boyutlu dagilimla elma bireyleri arasindaki

benzerlik/farkliliklarin iy1 bir sekilde ifade edildigini géstermektedir.

Tablo 9. cp-RFLP ¢alismasinda temel bilesenler analizleri ile elde edilen, elma tiir, gesit
ve tiplerdeki ilk ii¢ eigen degeri

Temel Bilesenler Eigen Degeri Oran (%) %%Eﬂ?ctyi:)
1 187.70 97.76 97.76
2 3.85 2.00 99.76
3 0.42 0.22 99.98

Iki boyutlu dagilim grafiginde elmalarin benzerlik ve farkliliklar belirgin bir sekilde
ortaya konulmustur (Sekil 10). Dendrogramda oldugu gibi diizlem grafiginin alt ve tistiinde iki
ayrt kiimelenme goriilmiistiir. Kiimeler igerisinde dar diizeyde bir varyasyon oldugu
belirlenmistir. Iki kiimelenme arasinda dagilim gosteren elmalarin da oldugu ve bunlarin iKi
kiime ile ilskili oldugu saptanmistir. Pancarlik ve E 67 elmalari dendrogramda oldugu gibi
belirgin olarak ayrilmistir. Ug adet M. sylvestris birbirlerine ¢ok yakin olarak
konumlanmiglardir. Genel olarak gruplarin birbirlerinden genetik olarak ayrilabildigi temel
bilesenler analizi ile de ortaya konulmustur. Calismada kullanilan baz1 materyallerin resimleri
Sekil 11-14’te verilmistir.

Calismamizda kullanilan elma c¢esit ve tiplerinin genel olarak iki farkli kloroplast
orijinine sahip oldugu goriilmiistiir. Bu iki grup arasinda Pancarlik ve E 67 elmalar1 yer almis
olup bunlar alttaki biiyiilk gruba daha yakin konumlanmislardir. Calismada elde edilen ve
gruplanmalar1 ortaya koyan bu durum farkli tiirlerin zaman igerisinde birbirleri ile
etkilesimleri sonucu ortaya ¢ikmig olabilir. Benzer sekilde Coart ve ark. (2006) M. domestica
icerisinde kloroplast varyasyonu oldugunu ve bunun farkl tiirlerden gelen genetik bilgilerin
karisimi ile olustugunu vurgulamiglardir. Ote yandan Oraguzie ve ark. (2001) kiiltiir
elmalarinin  komplex bir hibrid orijine sahip oldugunu ve genis bir genetik tabani

bulundugunu bildirmistir.
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Sekil 10. Caligmada kullanilan elma materyalleri igin cp-RFLP analizleri ile elde edilen Temel Bilesenler Analizi ile elde edilen iki
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Sekil 11. Beyelmasi ¢esidinde meyvelerin gériiniimii

Sekil 12. Sarielma ¢esidinde meyvelerin goriintimii
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Sekil 14. Oltuelmasi ¢esidinde meyvelerin goriiniimii
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5. TARTISMA ve SONUC

Bu ¢alisma ile lilkemizdeki genetik kaynak koleksiyonlarinda yer alan ¢ogunlugu yerli
tip ve ¢esitlerden olmak {izere yabanci bazi ¢esitler ve M. domestica disinda {i¢ adet tiiriin de
yer aldig1 192 adet materyal ile yiiriitiilmiistiir. Calisma ¢ok sayida materyal ile yapilmasindan
dolayr 6nemlidir. Calisma ile kullanilan materyaller arasindaki ¢ekirdek DNA ve kloroplast
DNA diizeylerindeki iliskiler incelenmistir. Calismada hedeflenen sonuglar elde edilmis bu
caligmanin {lizerine yapilmasi gerekenler belirlenmistir.

ISSR markir ¢alismasinda elde edilen sonuglarda kullanilan materyalerin benzerlik
diizeyleri 0.70 ile 1.00 arasinda bulunmustur. E 130887 ve E 220887 (1.2) numarali elmalar
disindaki materyallerin tamami genetik olarak birbirinden ayrilmis, yalnizca bu iki materyal
ayn1 genetik yapida tespit edilmistir. Bu durum siire¢ icerisinde farkli tiirler ve cesitler
arasindaki dogal melezlemeler ve yeni tiplerin tesadiif ¢ogiirli seklinde tohumdan olusmasiyla
aciklanabilir. Bunun yaninda mutasyonlarla olusan degisimlerin ¢alismamizda kullanilan elma
cesit ve tiplerinin olusumunda fazla etkili olmadig1 sdylenebilir. Calismada kullanilan M.
sylvestris tiiriine ait ti¢ adet maeryal birbirleri ile yakin ilskili olarak bulunmustur. Bunun
tiirtin yaninda M. baccata ve M. prunifolia tiiriine ait materyaller yerli gesit ve tipler ile iligkili
bulunmustur. Daha 6nce yapilan bir ¢alismada, ¢aligmamizdaki bulgularla uyum igerisinde M.
prunifolia ile kiiltiir elmalar1 ayn1 gruta yelesmislerdir. Yabanci orijinli elmalar genel olarak
iki ayr1 grupta toplanmislar ancak yerli elmalarla da iliskili bulunmuslardir. Dendrogram
tizerinde ¢ok sayida ve az sayida ¢esit ve tipin yer aldig1 gruplanmalar gézlenmistir. Buradan
hareketle iilkemizdeki elma genetik kaynkalarinin zaman igerisinde farkl tiir ve cesitlerin
karisimi ile olusmus oldugu sdylenebilir.

Genel olarak dendrogram iizerinde diger elmalardan daha uzakta yer alan Sandik, E
52, E 71, E 38, Demir gibi elmalarin olusumlarinda muhtemelen ¢alismamizda kullanilmayan
farkli tiir veya cesitlerin de etkili oldugu degerlendirilmektedir. Gharghani ve ark. (2009)
yaptiklar1 ¢aligmalarda iran elmalarmin olusumunda Kazakistan orijinli M. sieversii ve Rusya
ile Tiirkiye orijinli M. orientalis’in etkili oldugunu bildirmislerdir. Arastirmacilar Iran
elmalarinin  kiiltlir elmalar1 ile yabani elmalar arasinda bir orta form oldugunu
vurgulamiglardir. Calismamizda ortaya c¢ikan sonuglarda da {ilkemizde yer alan elmalarin
genis bir varyasyon gosterdikleri belirlenmistir. Bunun yaninda kullanilan materyallerin bir
kismi ¢alismamizda kullanilan yabani tiirlerin bazilar1 ile daha yakin, bazilari ile biraz daha
uzak iligkili bulunmustur. Yukarida bahsedilen gruptan nispeten uzakta yerlesen elmalar da

gdz Oniine alindiginda, bu elmalarin ulusumunda c¢ok sayida tiiriin katkisinin oldugu
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sOylenebilir. Calismamizda yer almayan ve sozkonusu arastirmacilarin bildidigi tiirler
[ran’daki gibi iilkemizde bulunan yerli elmalarm olusumu iizerine etkili olmus olabilir. Ancak
cp-RFLP ile ilgili kisimda belirtildigi tizere bu elmlarin olusumunda etkili olan tiirlerin az
sayida belli orijine sahip olmasi muhtemeldir.

Kloroplast RFLP ¢alismasinda ortaya ¢ikan sonuglara gore, kullanilan materyaller iki
ana gruba ayrilmis olup bu gruplar icerisinde de nispeten daha diisiikk varyasyon
bulunmaktadir. Bu durum genelde bu materyallerin iki orijinden geldiklerini gostermektedir.
Bunun yaninda bu iki orijin arasinda da yiiksek diizeyde iligki saptanmistir. Bu durum bu
elmalarin baslangigta tek ama daha sonra farkli etkilesimlerle ayrilan iki orijine sahip
olduklarin1 gostermektedir. Calismada kullanilan yabani tiirlerden M. sylvestris ile M.
prunifolia tiirleri ayr1 gruplarda yerlesmislerdir. M. baccata tiiriine ait iki materyal ayr
gruplarda yer almistir. Yerli ve yabanci ¢esit ve tipler ise bu gruplara dagilmis durumdadir.
Harris ve ark. (2002) kloroplast DNA verilerine gore kiiltiir elmalari, M. sylvestris ve M.
baccata’yr ayni grupta belirlemistir. Bu bilgi ¢alismamizdaki bulgularla uyumludur. Daha
once yapilan ¢aligmalarda kiiltiir elmalarina ebeveyn olarak aralarinda M. sylvestris’in de
bulundugu bazi tiirler 6nerilmistir. Forte ve ark. (2002), bildirdigine gore, baz1 kaynaklar M.
sieversii ve M. orientalis’in M. domestica igin ebeveyn tiirler olabilecegini, bazi arastirmacilar
ise M. sylvestris ve M. pumila’nin M. domestica i¢in ebeveyn olabileceklerini belirtmislerdir.
Ayni arastirmacilar daha once yapilan RAPD ¢alismasinda M. sylvestris ve kiiltiirii yapilan
elmalarin yakin iligkili oldugunun belirlendigini yazmislardir. Calismamizda kloroplast RFLP
caligmasi ile ortaya konulan M. sylvestris ve M. domestica igerisindeki gesitlerin ¢ok yliksek
diizeyde benzer kloroplast yapilar1 bu bilgi ile uyum igerisindedir. Forte ve ark. (2002) aym
zamanda M. sieversii ve M. sylvestris’in ¢ok yakin genetik iligki iginde olduklarini
bildirmiglerdir. Calismamizda yer alan M. sylvestris, M. baccata ve M. prunifolia tiirleri M.
domestica ile yakin iligkili olarak bulunmustur. Coart ve ark. (2006) benzer sekilde M.
sylvestris ve M. domestica tiirlerinin kloroplast genetik yapilarinin bilinenden daha yakin
oldugunu bildirmislerdir. Elde edilen sonuglardan hareketle, Anadoluda bulunan elma
materyallerinin olusmasinda yukarida sayilan tiirler arasinda zaman igerisindeki etkilesimlerin
etkili oldugu soylenebilir.

ISSR ve cp-RFLP markirlar ile elde edilen benzerlik indeksleri arasinda yapilan
matrix analizinde r = -0.02 olarak bulunmustur. Bu durum iki benzerlik indeksi arasinda
hicbir korelasyonun olmadigini gostermektedir. Yukarida da anlatildig: {izere ISSR markirlar

cekirdek DNA iizerinde, cp-RFLP markirlar1 da kloroplast DNA iizerinde kullanilmstir.
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Kloroplast DNA kompozisyonu genel olarak orijinal sekilde korunurken, ¢ekirdek DNA
yapis1 melezlemelerle degisiklik gosterir. Iki markir sistemi arasinda elde edilen sonuglardaki
biiytik farklilik ta bu durumu ortaya koymaktadir. Kloroplast diizeyindeki ¢alismalarda ¢ok
daha az varyasyon elde edilmesi bu nedenledir.

Bu calisma ile iilkemizde bulunan elmalarin biiyiik bir kismi ile baz1 yabanci cesitler
ve tlirler arasindaki iliskiler ortaya konulmustur. Proje ¢alismalari ile projede hedeflenen
sonuglara ulasilmistir. Yaptigimiz bu ¢alismanin daha farkli markir sistemleri ve diger elma
tirleri de kullanilarak daha genis kapsamli yapilmasi {ilkemiz elmalarinin olusumu ile ilgili

daha ayrintili bilgilerin ortaya konulmasi adina 6nemlidir.
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EKLER

EK. 1. Caliymada Kullanilan Materyallerin ISSR Markir Calismasi ile Elde Edilen

Benzerlik indeksi Degerleri

Lodiearly Yazelmasi Yazelmasi Beyazelma Ferik Karanfil Beyelmasi
Lodiearlygolden | 1.00
Yazelmasi (2484) | 0.98 1.00
Yazelmasi (2482) | 0.87 0.88 1.00
Beyazelma (2575) | 0.79 0.79 0.83 1.00
Ferik | 0.86 0.88 0.90 0.83 1.00
Karanfil (2570) | 0.78 0.78 0.86 0.76 0.89 1.00
Beyelmasi (2477) | 0.80 0.79 0.83 0.75 0.84 0.83 1.00
Kiselmasi (2590) | 0.90 0.89 0.85 0.81 0.89 0.84 0.84
Sahelmasi (2600) | 0.82 0.84 0.91 0.86 0.91 0.89 0.82
Tatlielma (2511) | 0.80 0.81 0.84 0.76 0.94 0.86 0.84
Sarielma | 0.77 0.79 0.79 0.76 0.84 0.80 0.84
Gobek (2455) | 0.81 0.81 0.86 0.77 0.90 0.89 0.83
Sogutelma (2480) | 0.79 0.80 0.86 0.74 0.87 0.83 0.95
Susuzelma (2500) | 0.78 0.80 0.88 0.76 0.90 0.90 0.85
Elma (2590) | 0.85 0.86 0.87 0.85 0.91 0.87 0.79
Demir (2486) | 0.73 0.73 0.78 0.81 0.84 0.86 0.75
Rizedemir | 0.77 0.77 0.76 0.72 0.86 0.82 0.78
Sandik | 0.64 0.63 0.69 0.74 0.73 0.75 0.70
Petek (2577) | 0.82 0.82 0.84 0.82 0.90 0.91 0.80
Oltuelmasi (2594) | 0.81 0.81 0.85 0.74 0.89 0.89 0.90
Cincik(2471) | 0.77 0.76 0.82 0.82 0.85 0.87 0.77
Elma (2523) | 0.79 0.82 0.83 0.76 0.87 0.81 0.85
Tavsanbasi (2531) | 0.79 0.82 0.81 0.81 0.87 0.84 0.75
Tatlielma (2492) | 0.72 0.74 0.74 0.85 0.77 0.76 0.68
Pasaelmasi | 0.80 0.83 0.86 0.76 0.88 0.90 0.83
Lazelmasi (2507) | 0.81 0.85 0.89 0.79 0.89 0.89 0.82
Hiryemez | 0.81 0.81 0.86 0.77 0.90 0.83 0.84
Gliztavsanbasi | 0.81 0.83 0.82 0.83 0.89 0.83 0.77
E180887(5.1) | 0.81 0.84 0.88 0.77 0.91 0.87 0.82
Kalkandelen | 0.84 0.84 0.86 0.83 0.89 0.82 0.88
Karasaki | 0.84 0.87 0.91 0.81 0.92 0.87 0.85
Gurcu | 0.84 0.87 0.90 0.82 0.93 0.85 0.83
E180887(5.2) | 0.80 0.81 0.84 0.80 0.85 0.86 0.77
E190887(1.4) | 0.81 0.83 0.86 0.88 0.86 0.85 0.82
E180887(4.4) | 0.81 0.83 0.86 0.82 0.87 0.84 0.76
E200887(1.2) | 0.77 0.79 0.82 0.79 0.84 0.84 0.81
Blackjon | 0.88 0.89 0.88 0.83 0.92 0.86 0.83
Daldabir | 0.79 0.82 0.82 0.85 0.84 0.84 0.77
E220887(3.2) | 0.77 0.82 0.84 0.82 0.87 0.83 0.85
E230887(1.2) | 0.78 0.80 0.82 0.83 0.85 0.82 0.80
E250887(1.10) | 0.95 0.97 0.88 0.77 0.86 0.79 0.80
Yaztavsanbasi | 0.85 0.85 0.92 0.79 0.86 0.87 0.78
E210887(1.1) | 0.84 0.84 0.90 0.78 0.86 0.85 0.76
E130887 | 0.86 0.88 0.93 0.81 0.89 0.87 0.83
E220887 | 0.87 0.89 0.96 0.82 0.90 0.87 0.81
E220887(1.2) | 0.86 0.88 0.94 0.84 0.90 0.87 0.83
E180887(2.1) | 0.84 0.86 0.85 0.76 0.88 0.80 0.76
E190887(3.2) | 0.89 0.91 0.94 0.81 0.95 0.90 0.87
E180887(5.1) | 0.84 0.86 0.91 0.81 0.91 0.86 0.83
E210887(1.4) | 0.85 0.86 0.85 0.76 0.92 0.80 0.78
E170887(2.5) | 0.81 0.83 0.86 0.77 0.87 0.81 0.83
E200887(1.1) | 0.84 0.88 0.91 0.79 0.87 0.83 0.81
E210887(2.1) | 0.83 0.83 0.87 0.81 0.88 0.81 0.79
E130887(2.3) | 0.82 0.84 0.83 0.79 0.89 0.83 0.79
E220887(3.5) | 0.81 0.81 0.87 0.72 0.83 0.79 0.82
Reinettetardiva | 0.77 0.78 0.83 0.73 0.82 0.79 0.80
E2438 | 0.82 0.84 0.89 0.83 0.89 0.89 0.80
E70 | 0.85 0.86 0.85 0.73 0.92 0.82 0.82
E2329 | 0.80 0.81 0.80 0.84 0.83 0.80 0.73
E42 | 0.84 0.84 0.88 0.81 0.93 0.82 0.81
E71 | 0.81 0.83 0.83 0.77 0.80 0.79 0.73
E40 | 0.78 0.81 0.86 0.78 0.88 0.86 0.83
E45 | 0.77 0.78 0.74 0.78 0.78 0.74 0.69
E55 | 0.81 0.82 0.79 0.79 0.84 0.78 0.71
E52 | 0.83 0.85 0.81 0.77 0.82 0.78 0.78
E51 | 0.80 0.84 0.83 0.73 0.83 0.80 0.78
E50 | 0.83 0.85 0.89 0.79 0.86 0.81 0.77
El12 | 0.80 0.82 0.83 0.75 0.80 0.82 0.72
E49 | 0.85 0.85 0.86 0.75 0.87 0.81 0.83
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Pancarlik
Samsun

Harim
Gelendost
Inebolu
GoldenDelicious
Jonagold
OzarkGold
RoyalGala
Elstar
Melrose
Idared

Fuji
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Gloster
GrannySmith
E72
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.sylvestrisl
.sylvestris2
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Kiselmasi (2590)
Sahelmasi (2600)
Tatlielma (2511)
Sarielma

Gobek (2455)
Sogutelma (2480)
Susuzelma (2500)
Elma (2590)

Demir (2486)
Rizedemir
Sandik

Petek (2577)
Oltuelmasi (2594)
Cincik(2471)
Elma (2523)
Tavsanbasi (2531)
Tatlielma (2492)

Pasaelmasi
Lazelmasi (2507)
Hiryemez
Glztavsanbasi
£E180887(5.1)
Kalkandelen
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Gurcu
£E180887(5.2)
E190887(1.4)
£E180887(4.4)
E200887(1.2)
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Tokat.1l
Tokat.3
Tokat.4

42 .bs.5(Almila)
42 .e.6 (Kabaelma)
Yb2 (bos)
24M31
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Sogutelma (2480)
Susuzelma (2500)
Elma (2590)

Demir (2486)
Rizedemir
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Petek (2577)
Oltuelmasi (2594)
Cincik (2471)
Elma (2523)
Tavsanbasi (2531)
Tatlielma (2492)
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Lazelmasi (2507)
Hiuryemez
Glztavsanbasi
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Petek (2577)
Oltuelmasi (2594)
Cincik (2471)
Elma (2523)
Tavsanbasi (2531)
Tatlielma (2492)

Pasaelmasi
Lazelmasi (2507)
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Glztavsanbasi
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Kalkandelen
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Gurcu
E180887(5.2)
£E190887(1.4)
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E200887(1.2)
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E210887(1.1)
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0.86 0.92
0.84 0.86
0.83 0.82
0.80 0.80
0.78 0.84
0.83 0.84
0.78 0.78
0.81 0.83
0.85 0.88
0.79 0.87
0.76 0.84
0.83 0.87
0.79 0.80
0.77 0.81
0.75 0.78
0.87 0.90
0.72 0.74
0.88 0.87
0.82 0.88
0.84 0.84
0.85 0.84
0.88 0.88
0.88 0.88
0.86 0.85
0.90 0.85
0.87 0.83
0.84 0.83
0.80 0.84
0.84 0.85
0.84 0.82
0.84 0.85
0.84 0.85
0.86 0.81
0.84 0.84
0.87 0.90
0.85 0.83
0.80 0.80
0.84 0.87
0.82 0.86
0.83 0.85
Sandik Petek (257
1.00
0.81 1.00
0.68 0.88
0.70 0.82
0.70 0.87
0.74 0.83
0.80 0.80
0.64 0.83
0.68 0.88
0.74 0.87
0.80 0.84
0.68 0.85
0.68 0.85
0.69 0.87
0.78 0.86
0.75 0.84
0.79 0.86
0.65 0.83
0.65 0.84
0.69 0.90
0.80 0.88
0.72 0.84
0.66 0.80
0.63 0.80
0.68 0.84
0.70 0.83
0.68 0.84
0.72 0.86
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0.74 0.88
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0.65 0.81
0.63 0.81
0.67 0.81
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Tokat.1l | 0.77 0.72 0.85 0.84 0.83 0.85 0.77
Tokat.3 | 0.79 0.73 0.81 0.81 0.80 0.85 0.79
Tokat.4 | 0.80 0.77 0.80 0.84 0.90 0.96 0.86
42 .bs.5(Almila) | 0.84 0.73 0.86 0.87 0.83 0.83 0.80
42 .e.6 (Kabaelma) | 0.80 0.74 0.81 0.81 0.81 0.85 0.82
Yb2 (bos) | 0.78 0.75 0.79 0.83 0.79 0.83 0.80
24M31 | 0.84 0.75 0.87 0.84 0.85 0.87 0.80
32E1 | 0.80 0.77 0.84 0.83 0.84 0.87 0.77
Yenice | 0.83 0.76 0.80 0.79 0.85 0.88 0.83
Orak | 0.78 0.73 0.75 0.73 0.80 0.87 0.81
Pancarlik | 0.86 0.76 0.88 0.85 0.86 0.88 0.83
Samsun | 0.81 0.70 0.72 0.69 0.75 0.83 0.80
Harim | 0.91 0.76 0.87 0.86 0.93 0.95 0.89
Gelendost | 0.82 0.72 0.87 0.85 0.80 0.87 0.83
Inebolu | 0.79 0.76 0.85 0.82 0.84 0.84 0.79
GoldenDelicious | 0.81 0.73 0.82 0.80 0.85 0.79 0.76
Jonagold | 0.83 0.76 0.87 0.84 0.89 0.89 0.85
OzarkGold | 0.82 0.76 0.87 0.84 0.88 0.87 0.83
RoyalGala | 0.82 0.71 0.83 0.82 0.84 0.87 0.83
Elstar | 0.81 0.74 0.85 0.85 0.87 0.85 0.80
Melrose | 0.85 0.75 0.82 0.80 0.86 0.88 0.88
Idared | 0.79 0.73 0.82 0.83 0.85 0.84 0.81
Fuji | 0.82 0.77 0.80 0.82 0.88 0.89 0.86
RedChief | 0.79 0.73 0.81 0.82 0.80 0.84 0.80
Gloster | 0.78 0.75 0.79 0.81 0.80 0.84 0.81
GrannySmith | 0.84 0.76 0.82 0.83 0.86 0.87 0.82
E72 | 0.87 0.72 0.84 0.82 0.83 0.87 0.84
Cooper4d3 | 0.80 0.69 0.81 0.80 0.84 0.86 0.79
E33 | 0.86 0.76 0.80 0.84 0.87 0.92 0.87
M.prunifolia | 0.87 0.78 0.87 0.88 0.88 0.91 0.86
M.baccatal | 0.82 0.76 0.80 0.80 0.86 0.90 0.83
M.baccata?2 | 0.84 0.70 0.79 0.80 0.78 0.83 0.81
M.sylvestrisl | 0.84 0.74 0.83 0.83 0.83 0.86 0.83
M.sylvestris2 | 0.87 0.76 0.84 0.82 0.82 0.88 0.85
M.sylvestris3 | 0.83 0.73 0.81 0.80 0.82 0.88 0.85
E180887 (5 Sivanorel Kalkandel Karasaki Gurcu E180887 (5 E190887 (1
E180887(5.1) | 1.00
Kalkandelen | 0.85 0.89 1.00
Karasaki | 0.95 0.92 0.89 1.00
Gurcu | 0.88 0.88 0.87 0.90 1.00
E180887(5.2) | 0.92 0.84 0.79 0.84 0.87 1.00
£E190887(1.4) | 0.83 0.85 0.84 0.87 0.88 0.88 1.00
E180887(4.4) | 0.85 0.91 0.83 0.84 0.86 0.83 0.82
E200887(1.2) | 0.85 0.85 0.82 0.87 0.86 0.85 0.86
Blackjon | 0.87 0.86 0.87 0.88 0.90 0.82 0.90
Daldabir | 0.86 0.86 0.85 0.86 0.90 0.87 0.90
E220887(3.2) | 0.88 0.83 0.82 0.87 0.93 0.88 0.87
E230887(1.2) | 0.86 0.83 0.85 0.86 0.90 0.85 0.82
E250887(1.10) | 0.81 0.80 0.85 0.85 0.86 0.79 0.80
Yaztavsanbasi | 0.82 0.89 0.87 0.85 0.87 0.85 0.82
E210887(1.1) | 0.89 0.86 0.81 0.89 0.84 0.88 0.86
£E130887 | 0.88 0.88 0.86 0.93 0.87 0.85 0.85
E220887 | 0.88 0.89 0.84 0.90 0.90 0.88 0.87
E220887(1.2) | 0.89 0.89 0.86 0.94 0.88 0.86 0.86
E180887(2.1) | 0.84 0.82 0.80 0.83 0.83 0.82 0.80
£E190887(3.2) | 0.90 0.94 0.95 0.93 0.92 0.86 0.87
E180887(5.1) | 0.87 0.87 0.85 0.91 0.89 0.85 0.88
£E210887(1.4) | 0.85 0.81 0.81 0.83 0.83 0.80 0.79
E170887(2.5) | 0.83 0.85 0.82 0.86 0.82 0.81 0.80
E200887(1.1) | 0.87 0.86 0.84 0.93 0.85 0.81 0.82
E210887(2.1) | 0.82 0.87 0.85 0.82 0.84 0.79 0.82
E130887(2.3) | 0.83 0.86 0.84 0.83 0.87 0.83 0.81
E220887(3.5) | 0.87 0.81 0.84 0.86 0.81 0.82 0.79
Reinettetardiva | 0.85 0.80 0.82 0.84 0.79 0.84 0.80
E2438 | 0.86 0.91 0.83 0.87 0.87 0.86 0.84
E70 | 0.89 0.86 0.87 0.87 0.86 0.81 0.81
E2329 | 0.82 0.84 0.80 0.79 0.80 0.84 0.88
E42 | 0.86 0.86 0.88 0.87 0.88 0.82 0.81
E71 | 0.77 0.80 0.76 0.80 0.84 0.84 0.82
E40 | 0.88 0.88 0.85 0.89 0.87 0.86 0.87
E45 | 0.78 0.77 0.73 0.73 0.77 0.75 0.78
E55 | 0.81 0.80 0.75 0.79 0.81 0.81 0.79
E52 | 0.75 0.80 0.80 0.79 0.84 0.78 0.90
E51 | 0.84 0.83 0.82 0.81 0.87 0.84 0.84
E50 | 0.82 0.85 0.81 0.83 0.92 0.82 0.84
E12 | 0.87 0.85 0.78 0.83 0.84 0.83 0.79
E49 | 0.86 0.87 0.85 0.85 0.82 0.81 0.81
E6l | 0.88 0.89 0.87 0.90 0.86 0.84 0.86
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Samsun | 0.73 0.79 0.83 0.76 0.83 0.69 0.74
Harim | 0.86 0.87 0.90 0.88 0.93 0.85 0.89
Gelendost | 0.84 0.88 0.84 0.86 0.87 0.82 0.79
Inebolu | 0.86 0.84 0.84 0.83 0.84 0.79 0.81
GoldenDelicious | 0.85 0.79 0.76 0.84 0.84 0.80 0.81
Jonagold | 0.88 0.85 0.85 0.85 0.90 0.83 0.85
OzarkGold | 0.87 0.84 0.85 0.84 0.89 0.83 0.87
RoyalGala | 0.83 0.84 0.83 0.83 0.90 0.78 0.84
Elstar | 0.86 0.83 0.84 0.88 0.91 0.79 0.84
Melrose | 0.85 0.82 0.84 0.83 0.90 0.82 0.83
Idared | 0.87 0.82 0.81 0.85 0.87 0.79 0.81
Fuji | 0.86 0.84 0.80 0.86 0.93 0.84 0.85
RedChief | 0.87 0.82 0.83 0.88 0.89 0.82 0.83
Gloster | 0.83 0.78 0.81 0.85 0.87 0.80 0.80
GrannySmith | 0.89 0.83 0.86 0.89 0.91 0.83 0.83
E72 | 0.84 0.85 0.85 0.86 0.91 0.80 0.83
Cooper43 | 0.85 0.80 0.83 0.85 0.88 0.79 0.79
E33 | 0.85 0.83 0.89 0.84 0.90 0.84 0.83
M.prunifolia | 0.90 0.88 0.87 0.90 0.94 0.87 0.86
M.baccatal | 0.88 0.83 0.83 0.87 0.95 0.86 0.84
M.baccata2 | 0.82 0.82 0.84 0.85 0.89 0.76 0.81
M.sylvestrisl | 0.88 0.87 0.86 0.89 0.93 0.82 0.85
M.sylvestris2 | 0.86 0.86 0.86 0.88 0.94 0.83 0.87
M.sylvestris3 | 0.85 0.85 0.85 0.86 0.91 0.80 0.84

E180887 (4 E200887(1 Blackjon Daldabir E220887 (3 E230887 (1 E250887 (1

E180887(4.4) | 1.00

E200887(1.2) | 0.85 1.00

Blackjon | 0.87 0.86 1.00

Daldabir | 0.82 0.87 0.86 1.00

E220887(3.2) | 0.83 0.89 0.86 0.90 1.00

E230887(1.2) | 0.81 0.86 0.84 0.90 0.94 1.00
E250887(1.10) | 0.81 0.77 0.87 0.79 0.79 0.80 1.00
Yaztavsanbasi | 0.92 0.80 0.84 0.81 0.80 0.81 0.86
E210887(1.1) | 0.84 0.82 0.83 0.84 0.85 0.82 0.85
E130887 | 0.84 0.85 0.88 0.84 0.86 0.84 0.90
E220887 | 0.90 0.83 0.91 0.84 0.84 0.83 0.90
E220887(1.2) | 0.85 0.85 0.88 0.84 0.86 0.84 0.89
E180887(2.1) | 0.86 0.75 0.87 0.78 0.80 0.79 0.85
E190887(3.2) | 0.91 0.85 0.94 0.86 0.88 0.86 0.93
E180887(5.1) | 0.85 0.85 0.89 0.84 0.89 0.86 0.88
E210887(1.4) | 0.84 0.75 0.87 0.75 0.78 0.77 0.87
E170887(2.5) | 0.85 0.83 0.84 0.79 0.81 0.80 0.85
E200887(1.1) | 0.83 0.83 0.86 0.81 0.85 0.82 0.88
E210887(2.1) | 0.90 0.85 0.87 0.80 0.79 0.80 0.85
E130887(2.3) | 0.84 0.79 0.88 0.84 0.83 0.86 0.86
E220887(3.5) | 0.79 0.79 0.83 0.79 0.82 0.84 0.83
Reinettetardiva | 0.77 0.78 0.79 0.81 0.82 0.81 0.79
E2438 | 0.87 0.83 0.87 0.81 0.81 0.82 0.86
E70 | 0.80 0.84 0.89 0.81 0.82 0.82 0.87
E2329 | 0.83 0.80 0.83 0.85 0.78 0.77 0.78
E42 | 0.90 0.83 0.88 0.79 0.82 0.82 0.84
E71 | 0.79 0.78 0.81 0.84 0.78 0.77 0.83
E40 | 0.83 0.94 0.87 0.86 0.88 0.86 0.80
E45 | 0.79 0.74 0.77 0.81 0.73 0.72 0.76
E55 | 0.82 0.75 0.81 0.77 0.77 0.73 0.80
E52 | 0.76 0.82 0.85 0.87 0.82 0.80 0.83
E51 | 0.84 0.85 0.84 0.86 0.87 0.86 0.83
E50 | 0.91 0.85 0.88 0.85 0.87 0.84 0.84
El2 | 0.86 0.85 0.84 0.87 0.83 0.86 0.81
E49 | 0.86 0.80 0.87 0.81 0.81 0.79 0.85
E61 | 0.89 0.85 0.87 0.86 0.87 0.84 0.88
E82 | 0.87 0.85 0.87 0.86 0.88 0.84 0.89
E2331 | 0.90 0.86 0.86 0.83 0.85 0.84 0.86
E38 | 0.76 0.84 0.80 0.88 0.82 0.84 0.78
E57 | 0.88 0.87 0.87 0.90 0.86 0.87 0.86
E62.1 | 0.85 0.85 0.88 0.85 0.87 0.85 0.89
E78 | 0.88 0.86 0.89 0.84 0.85 0.84 0.86
E66 | 0.83 0.84 0.86 0.85 0.82 0.86 0.83
E47 | 0.81 0.82 0.79 0.83 0.89 0.87 0.80
E62.2 | 0.87 0.85 0.88 0.86 0.87 0.85 0.89
E56 | 0.91 0.88 0.90 0.86 0.88 0.88 0.86
E37 | 0.88 0.88 0.88 0.92 0.88 0.89 0.86
E63 | 0.79 0.85 0.88 0.84 0.89 0.85 0.85
E63.8.2 | 0.92 0.85 0.85 0.81 0.82 0.80 0.84
E81 | 0.83 0.89 0.89 0.90 0.90 0.91 0.81
E9 | 0.86 0.93 0.87 0.89 0.87 0.87 0.81
E76 | 0.76 0.78 0.85 0.80 0.80 0.83 0.86
E2328 | 0.84 0.85 0.91 0.86 0.88 0.88 0.89
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E33 | 0.85 0.81 0.86 0.82 0.86 0.88 0.86
M.prunifolia | 0.89 0.86 0.87 0.88 0.95 0.91 0.83
M.baccatal | 0.81 0.83 0.84 0.84 0.90 0.86 0.85
M.baccata?2 | 0.77 0.80 0.81 0.81 0.81 0.85 0.83
M.sylvestrisl | 0.85 0.86 0.85 0.86 0.88 0.86 0.82
M.sylvestris?2 | 0.83 0.85 0.88 0.87 0.88 0.87 0.83
M.sylvestris3 | 0.85 0.84 0.84 0.84 0.86 0.84 0.82
Yaztavsan E210887 (1 £E130887 E220887 E220887 (1 E180887 (2 E190887 (3
Yaztavsanbasi | 1.00
E210887(1.1) | 0.91 1.00
E130887 | 0.91 0.94 1.00
E220887 | 0.92 0.91 0.95 1.00
E220887(1.2) | 0.90 0.93 1.00 0.94 1.00
E180887(2.1) | 0.89 0.89 0.90 0.89 0.90 1.00
E190887(3.2) | 0.95 0.95 0.98 0.98 0.98 0.94 1.00
E180887(5.1) | 0.86 0.91 0.94 0.91 0.93 0.87 0.94
E210887(1.4) | 0.86 0.86 0.86 0.89 0.86 0.93 0.94
E170887(2.5) | 0.86 0.84 0.91 0.91 0.92 0.90 0.92
E200887(1.1) | 0.87 0.90 0.98 0.91 0.97 0.88 0.96
E210887(2.1) | 0.88 0.85 0.87 0.90 0.88 0.87 0.94
E130887(2.3) | 0.85 0.84 0.86 0.88 0.86 0.90 0.94
E220887(3.5) | 0.84 0.83 0.89 0.87 0.90 0.83 0.88
Reinettetardiva | 0.80 0.79 0.84 0.84 0.85 0.79 0.85
E2438 | 0.89 0.89 0.93 0.93 0.93 0.88 0.95
E70 | 0.81 0.82 0.86 0.85 0.88 0.84 0.94
E2329 | 0.83 0.82 0.82 0.85 0.83 0.85 0.89
E42 | 0.88 0.85 0.87 0.89 0.88 0.89 0.93
E71 | 0.85 0.83 0.84 0.87 0.84 0.85 0.86
E40 | 0.82 0.84 0.88 0.88 0.90 0.81 0.91
E45 | 0.74 0.74 0.77 0.80 0.79 0.79 0.84
E55 | 0.78 0.79 0.80 0.84 0.81 0.82 0.84
E52 | 0.79 0.78 0.80 0.82 0.79 0.78 0.85
E51 | 0.84 0.81 0.84 0.87 0.84 0.83 0.89
E50 | 0.88 0.85 0.85 0.90 0.85 0.85 0.92
E12 | 0.83 0.86 0.85 0.87 0.84 0.82 0.88
E49 | 0.85 0.88 0.89 0.89 0.89 0.90 0.94
E6l | 0.89 0.93 0.96 0.95 0.95 0.88 0.95
E82 | 0.90 0.95 0.97 0.94 0.97 0.91 0.96
E2331 | 0.89 0.86 0.87 0.90 0.88 0.86 0.91
E38 | 0.81 0.78 0.81 0.82 0.81 0.76 0.84
E57 | 0.86 0.88 0.88 0.89 0.88 0.85 0.91
E62.1 | 0.86 0.91 0.97 0.92 0.96 0.88 0.97
E78 | 0.86 0.84 0.85 0.89 0.84 0.84 0.92
E66 | 0.85 0.83 0.88 0.90 0.87 0.83 0.90
E47 | 0.79 0.82 0.82 0.83 0.82 0.81 0.87
E62.2 | 0.88 0.92 0.97 0.93 0.96 0.89 0.95
E56 | 0.87 0.84 0.88 0.91 0.87 0.85 0.95
E37 | 0.86 0.83 0.87 0.88 0.86 0.82 0.91
E63 | 0.84 0.86 0.86 0.85 0.86 0.86 0.92
E63.8.2 | 0.91 0.87 0.88 0.88 0.87 0.88 0.93
E81 | 0.79 0.82 0.85 0.85 0.85 0.82 0.89
E9 | 0.81 0.82 0.86 0.86 0.86 0.80 0.88
E76 | 0.80 0.79 0.84 0.85 0.85 0.87 0.91
E2328 | 0.86 0.88 0.90 0.90 0.88 0.84 0.96
E48 | 0.89 0.93 0.92 0.92 0.90 0.86 0.99
E67 | 0.77 0.81 0.83 0.85 0.83 0.78 0.85
E2332 | 0.87 0.86 0.90 0.91 0.89 0.87 0.93
E2334 | 0.80 0.81 0.83 0.84 0.83 0.81 0.87
E73 | 0.83 0.83 0.87 0.89 0.88 0.83 0.90
E68 | 0.79 0.78 0.82 0.85 0.83 0.79 0.89
E2411 | 0.80 0.81 0.86 0.86 0.86 0.79 0.89
E17 | 0.91 0.90 0.90 0.93 0.93 0.88 0.93
E65 | 0.83 0.85 0.89 0.90 0.91 0.85 0.87
ES | 0.81 0.80 0.81 0.83 0.82 0.78 0.86
E385e | 0.83 0.80 0.82 0.89 0.83 0.80 0.88
E392e | 0.86 0.83 0.86 0.88 0.87 0.85 0.89
E24 | 0.76 0.76 0.81 0.80 0.82 0.73 0.81
Batum | 0.80 0.79 0.83 0.88 0.85 0.82 0.87
E14 | 0.78 0.81 0.82 0.83 0.83 0.80 0.87
E20 | 0.83 0.82 0.84 0.86 0.84 0.84 0.85
E13 | 0.78 0.81 0.84 0.84 0.84 0.81 0.89
Sarigobek | 0.86 0.80 0.83 0.85 0.84 0.81 0.88
Candir | 0.83 0.79 0.78 0.83 0.80 0.80 0.88
E371e | 0.84 0.81 0.80 0.84 0.81 0.81 0.89
E19 | 0.82 0.80 0.86 0.87 0.87 0.81 0.85
E25 | 0.85 0.85 0.89 0.91 0.89 0.81 0.89
E11l | 0.86 0.88 0.95 0.92 0.95 0.88 0.91
Uzunyumra | 0.77 0.77 0.82 0.86 0.83 0.79 0.87



E32

Cigit

E383e

Eb46e

Karpuz
Portakal

E23

E33

Gurcu

E5047

E372e

E2

E496e

542E

El

Cidagut

E6

Sinap

384E

E34

E4

Seker

52973

E35

E10

Piraziz
Gumushane
Gemlik.3cogur.a
Tokat.1l
Tokat.3
Tokat.4

42 .bs.5(Almila)
42 .e.6 (Kabaelma)
Yb2 (bos)
24M31

32E1

Yenice

Orak
Pancarlik
Samsun

Harim
Gelendost
Inebolu
GoldenDelicious
Jonagold
OzarkGold
RoyalGala
Elstar
Melrose
Idared

Fuji

RedChief
Gloster
GrannySmith
E72

Cooper4d3

E33
.prunifolia
.baccatal
.baccataz
.sylvestrisl
.sylvestris?2
.sylvestris3

ERRRRER

1
4
.5
.1
1
3

E220887(3.5)
Reinettetardiva
E2438

E70

E2329

E42

E71

E40

lololololololololololololeoleololololoNolololololololololololololololeoleololeolololololololololololololololololololololele e NeNe N}

[eNolololololololololelNeNeN )

lolololololololololololololeololololoNolololololololololololololololeololeoeololololololololololololololololololololole oo NeNe e}

[eNololololololololeNeNeN )

lololololololololololeolololeololololoNolololololololololololololololeoleoloeololololololololololololololololololololo oo e NeNe e}

OO O OO ODODOOOOor

lololololololololololeolololololooloNololololololololololololololololololeolololololololololololololololololololololele e NeNe e}

OO O OO OCOOO O

lololololololololololololeoloolololoNolololololololololololololololololoeolololololololololololololololololololololele e NeNe e}

OO O OO OO OO

lolololololololololololololololoNoloNololololololololololololololololeoloeolololololololololololololololololololololele e NeNe N}

[eNolololoNeNeNoN )

lolololololololololololololololeoNoloNolololololololololololololololololoNoleololeololololololololololololololololololele e NeNe e}

OO OO OOOor

53



E45

E55

E52

E51

E50

E12

E49

E61

E82
E2331
E38

E57
E62.1
E78

E66

E47
E62.2
E56

E37

E63
E63.8.2
E81

E9

E76
E2328
E48

E67
E2332
E2334
E73

E68
E2411
E17

E65

ES
E385e
E392e
E24
Batum
E1l4

E20

E13
Sarigobek
Candir
E371e
E19

E25

E11
Uzunyumra
E32
Cigit
E383e
E546e
Karpuz
Portakal
E23

E33
Gurcu
E5047
E372e
E2
E496e
542F

El
Cidagut
E6
Sinap
384E
E34

E4
Seker
52975
E35

E10
Piraziz
Gumiishane
Gemlik.3cogur.a
Tokat.1
Tokat.3
Tokat.4

eNeololololololololololololololololeoleoleolololololoololololololololololololololeololeololeolololololololoNololololololololololeololeolololeoleololo ool ool oo o Ne Ne Ne)

eNeololololololololololololololololeoleoleolololololololololololololololololololololololeoleolololololololoNololololololololololeolololeoleoleoleololo ool ool oo o NeNe Ne)

eNeololololololololololololololololeololeololololololololololololololololololololeololeololeololeolololololoNololololololololololeololololeoleoleololo ool ololololoNeNe Ne)

eNeolololololololololololololololololeoleolololeololololoNololololololololololololololololeololeolololololoNololololololololololololololeololeololo ool ololololoNeNe Ne)

eNeololololololololololololololololololeololololoololoNololololololololololololololololeolololoololololololololololololololololololeololeolololololololololoNeNe Ne)

eNeololololololololololololololololeololeolololololololoNolololololololololololololololeoleololeoloNolololoNololololololololololololololeololoNololololololololoNeNe Ne)

eNeololololololololololololololololololeoleololololololoNololololololololololololeololololeololeoloNolololoNololololololololololeololololeolololeolololoololololoNe Ne Ne)

54



42.bs.5(Almila) | 0.87 0.82 0.78 0.85 0.79 0.82 0.82
42.e.6 (Kabaelma) | 0.81 0.82 0.80 0.80 0.84 0.82 0.80
Yb2 (bos) | 0.79 0.76 0.76 0.77 0.79 0.76 0.75
24M31 | 0.81 0.80 0.78 0.80 0.81 0.83 0.79
32E1 | 0.82 0.76 0.82 0.83 0.79 0.81 0.84
Yenice | 0.81 0.77 0.78 0.78 0.81 0.81 0.78
Orak | 0.80 0.79 0.75 0.78 0.81 0.84 0.79
Pancarlik | 0.86 0.84 0.81 0.85 0.82 0.87 0.83
Samsun | 0.73 0.75 0.75 0.70 0.82 0.76 0.72
Harim | 0.92 0.92 0.90 0.89 0.90 0.92 0.88
Gelendost | 0.83 0.81 0.83 0.85 0.83 0.83 0.82
Inebolu | 0.81 0.78 0.80 0.82 0.81 0.80 0.82
GoldenDelicious | 0.83 0.72 0.74 0.80 0.71 0.81 0.75
Jonagold | 0.86 0.84 0.82 0.82 0.85 0.88 0.80
OzarkGold | 0.86 0.82 0.79 0.82 0.82 0.85 0.80
RoyalGala | 0.84 0.78 0.79 0.77 0.82 0.82 0.78
Elstar | 0.85 0.78 0.80 0.82 0.79 0.82 0.82
Melrose | 0.85 0.85 0.80 0.79 0.83 0.83 0.80
Idared | 0.81 0.75 0.75 0.78 0.78 0.78 0.78
Fuji | 0.87 0.78 0.80 0.81 0.83 0.82 0.77
RedChief | 0.83 0.75 0.77 0.82 0.80 0.77 0.80
Gloster | 0.81 0.76 0.79 0.81 0.82 0.77 0.77
GrannySmith | 0.86 0.79 0.79 0.84 0.78 0.81 0.79
E72 | 0.84 0.84 0.81 0.83 0.82 0.86 0.80
Cooper43 | 0.82 0.80 0.82 0.82 0.80 0.82 0.79
E33 | 0.87 0.82 0.84 0.85 0.85 0.85 0.83
M.prunifolia | 0.88 0.84 0.84 0.89 0.83 0.88 0.83
M.baccatal | 0.87 0.81 0.83 0.81 0.80 0.81 0.81
M.baccata?2 | 0.82 0.78 0.76 0.78 0.80 0.80 0.78
M.sylvestrisl | 0.85 0.79 0.79 0.86 0.82 0.82 0.80
M.sylvestris2 | 0.87 0.80 0.80 0.84 0.81 0.82 0.79
M.sylvestris3 | 0.85 0.81 0.81 0.84 0.84 0.82 0.79
Reinettet E2438 E70 E2329 E42 E71 E40
Reinettetardiva | 1.00
E2438 | 0.84 1.00
E70 | 0.80 0.80 1.00
E2329 | 0.79 0.85 0.80 1.00
E42 | 0.83 0.88 0.88 0.85 1.00
E71 | 0.75 0.83 0.80 0.86 0.79 1.00
E40 | 0.85 0.88 0.85 0.80 0.86 0.81 1.00
E45 | 0.75 0.79 0.77 0.87 0.79 0.80 0.74
E55 | 0.76 0.79 0.82 0.79 0.81 0.80 0.77
E52 | 0.75 0.78 0.81 0.84 0.76 0.88 0.81
E51 | 0.79 0.81 0.85 0.85 0.83 0.84 0.84
E50 | 0.73 0.82 0.85 0.81 0.84 0.84 0.85
E12 | 0.79 0.85 0.82 0.81 0.83 0.81 0.86
E49 | 0.84 0.86 0.89 0.86 0.90 0.80 0.85
E61 | 0.84 0.92 0.86 0.82 0.89 0.81 0.88
E82 | 0.88 0.92 0.88 0.87 0.91 0.87 0.90
E2331 | 0.81 0.85 0.86 0.84 0.88 0.83 0.86
E38 | 0.75 0.79 0.84 0.84 0.79 0.87 0.82
E57 | 0.82 0.88 0.86 0.85 0.87 0.80 0.87
E62.1 | 0.85 0.93 0.86 0.81 0.86 0.85 0.90
E78 | 0.75 0.81 0.86 0.81 0.86 0.83 0.87
E66 | 0.80 0.89 0.82 0.80 0.83 0.88 0.84
E47 | 0.81 0.80 0.81 0.84 0.83 0.85 0.82
E62.2 | 0.84 0.93 0.85 0.83 0.87 0.85 0.88
E56 | 0.79 0.86 0.84 0.82 0.88 0.85 0.90
E37 | 0.83 0.87 0.86 0.84 0.87 0.86 0.89
E63 | 0.82 0.81 0.90 0.80 0.87 0.82 0.85
E63.8.2 | 0.77 0.89 0.84 0.83 0.88 0.84 0.83
E81 | 0.82 0.83 0.87 0.87 0.88 0.86 0.91
E9 | 0.83 0.82 0.84 0.81 0.86 0.82 0.91
E76 | 0.80 0.79 0.88 0.83 0.86 0.85 0.82
E2328 | 0.81 0.86 0.92 0.81 0.88 0.83 0.84
E48 | 0.80 0.88 0.90 0.82 0.85 0.89 0.87
E67 | 0.78 0.82 0.85 0.78 0.83 0.79 0.86
E2332 | 0.78 0.88 0.81 0.83 0.85 0.88 0.85
E2334 | 0.79 0.83 0.83 0.86 0.83 0.80 0.82
E73 | 0.78 0.88 0.83 0.80 0.85 0.80 0.85
E68 | 0.78 0.84 0.81 0.78 0.83 0.77 0.82
E2411 | 0.79 0.82 0.85 0.77 0.84 0.76 0.86
E17 | 0.80 0.90 0.85 0.82 0.91 0.83 0.85
E65 | 0.85 0.87 0.81 0.79 0.85 0.81 0.86
ES | 0.79 0.79 0.77 0.74 0.81 0.74 0.82
E385e | 0.75 0.81 0.83 0.77 0.84 0.83 0.82
E392e | 0.80 0.85 0.84 0.82 0.89 0.79 0.85
E24 | 0.74 0.79 0.81 0.70 0.83 0.72 0.88
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24M31 | 0.74 0.77 0.76 0.79 0.79 0.80 0.87
32E1 | 0.74 0.77 0.80 0.85 0.82 0.89 0.85
Yenice | 0.78 0.74 0.78 0.84 0.85 0.82 0.84
Orak | 0.80 0.76 0.83 0.83 0.80 0.77 0.85
Pancarlik | 0.74 0.75 0.76 0.80 0.85 0.78 0.86
Samsun | 0.75 0.73 0.73 0.76 0.82 0.76 0.78
Harim | 0.81 0.84 0.79 0.85 0.91 0.82 0.91
Gelendost | 0.72 0.76 0.71 0.77 0.83 0.81 0.87
Inebolu | 0.74 0.77 0.74 0.76 0.80 0.78 0.84
GoldenDelicious | 0.66 0.70 0.75 0.78 0.78 0.76 0.79
Jonagold | 0.75 0.78 0.80 0.84 0.87 0.82 0.85
OzarkGold | 0.73 0.76 0.81 0.82 0.84 0.77 0.82
RoyalGala | 0.73 0.79 0.84 0.86 0.84 0.80 0.82
Elstar | 0.70 0.78 0.81 0.79 0.82 0.75 0.80
Melrose | 0.75 0.77 0.80 0.82 0.85 0.77 0.84
Idared | 0.70 0.78 0.75 0.76 0.80 0.75 0.81
Fuji | 0.79 0.78 0.78 0.84 0.90 0.87 0.85
RedChief | 0.69 0.70 0.76 0.76 0.81 0.79 0.80
Gloster | 0.72 0.76 0.72 0.76 0.82 0.79 0.79
GrannySmith | 0.75 0.78 0.75 0.82 0.83 0.80 0.85
E72 | 0.75 0.79 0.78 0.84 0.84 0.82 0.87
Cooper43 | 0.71 0.71 0.74 0.75 0.83 0.80 0.84
E33 | 0.79 0.82 0.78 0.84 0.86 0.78 0.87
M.prunifolia | 0.80 0.82 0.77 0.84 0.88 0.83 0.88
M.baccatal | 0.76 0.77 0.80 0.87 0.86 0.83 0.85
M.baccata?2 | 0.74 0.73 0.84 0.78 0.79 0.78 0.78
M.sylvestrisl | 0.76 0.73 0.79 0.81 0.89 0.82 0.84
M.sylvestris2 | 0.77 0.75 0.82 0.83 0.88 0.81 0.83
M.sylvestris3 | 0.78 0.76 0.79 0.84 0.89 0.82 0.87
E6l E82 E2331 E38 E57 E62.1 E78
E6l | 1.00
E82 | 0.98 1.00
E2331 | 0.88 0.88 1.00
E38 | 0.80 0.85 0.78 1.00
E57 | 0.93 0.91 0.85 0.85 1.00
E62.1 | 0.97 0.98 0.89 0.80 0.90 1.00
E78 | 0.87 0.87 0.90 0.83 0.88 0.86 1.00
E66 | 0.86 0.87 0.82 0.84 0.83 0.88 0.84
E47 | 0.85 0.85 0.83 0.81 0.84 0.84 0.82
E62.2 | 0.98 0.97 0.88 0.78 0.90 0.99 0.86
E56 | 0.90 0.88 0.90 0.84 0.88 0.89 0.90
E37 | 0.88 0.87 0.89 0.87 0.93 0.90 0.89
E63 | 0.85 0.86 0.81 0.84 0.86 0.85 0.85
E63.8.2 | 0.91 0.90 0.90 0.79 0.90 0.89 0.90
E81 | 0.87 0.86 0.86 0.88 0.90 0.86 0.91
E9 | 0.87 0.89 0.89 0.80 0.89 0.88 0.87
E76 | 0.82 0.85 0.80 0.86 0.83 0.84 0.82
E2328 | 0.91 0.90 0.86 0.85 0.90 0.88 0.90
E48 | 0.93 0.92 0.87 0.89 0.93 0.92 0.91
E67 | 0.85 0.86 0.80 0.78 0.87 0.83 0.84
E2332 | 0.87 0.88 0.88 0.84 0.82 0.89 0.86
E2334 | 0.84 0.86 0.85 0.81 0.83 0.84 0.85
E73 | 0.89 0.91 0.81 0.81 0.84 0.89 0.81
E68 | 0.84 0.86 0.83 0.74 0.82 0.84 0.81
E2411 | 0.88 0.90 0.84 0.81 0.85 0.87 0.83
E17 | 0.89 0.92 0.89 0.82 0.86 0.92 0.89
E65 | 0.88 0.93 0.84 0.82 0.83 0.91 0.80
E5 | 0.84 0.84 0.82 0.76 0.80 0.81 0.79
E385e | 0.85 0.89 0.85 0.87 0.84 0.84 0.87
E392e | 0.89 0.91 0.86 0.81 0.86 0.86 0.84
E24 | 0.81 0.83 0.79 0.78 0.78 0.83 0.80
Batum | 0.84 0.85 0.81 0.79 0.81 0.84 0.84
E1l4 | 0.86 0.86 0.86 0.76 0.83 0.84 0.83
E20 | 0.85 0.87 0.87 0.81 0.82 0.83 0.81
E13 | 0.84 0.86 0.80 0.81 0.82 0.84 0.84
Sarigobek | 0.85 0.87 0.81 0.85 0.89 0.84 0.85
Candir | 0.80 0.81 0.86 0.82 0.84 0.80 0.82
E371e | 0.81 0.82 0.86 0.83 0.84 0.79 0.83
E19 | 0.84 0.88 0.82 0.84 0.82 0.84 0.79
E25 | 0.88 0.88 0.86 0.84 0.84 0.86 0.83
E1l | 0.91 0.94 0.88 0.80 0.83 0.93 0.81
Uzunyumra | 0.83 0.87 0.81 0.82 0.81 0.85 0.85
E32 | 0.88 0.89 0.89 0.82 0.88 0.88 0.86
Cigit | 0.82 0.84 0.82 0.78 0.82 0.82 0.78
E383e | 0.89 0.92 0.85 0.78 0.84 0.91 0.83
E546e | 0.89 0.89 0.84 0.81 0.87 0.89 0.87
Karpuz | 0.87 0.89 0.83 0.80 0.88 0.89 0.86
Portakal | 0.83 0.84 0.78 0.78 0.82 0.84 0.81



E23 | 0.80 0.83 0.81 0.82 0.78 0.79 0.80
E33 | 0.83 0.85 0.84 0.73 0.81 0.82 0.78
Gurcu | 0.85 0.89 0.89 0.83 0.85 0.87 0.84
E5047 | 0.89 0.89 0.91 0.82 0.90 0.88 0.89
E372e | 0.86 0.87 0.90 0.81 0.88 0.86 0.93
E2 | 0.86 0.89 0.84 0.81 0.85 0.83 0.83
E496e | 0.85 0.85 0.84 0.80 0.84 0.84 0.84
542F | 0.81 0.84 0.78 0.77 0.82 0.81 0.81
E1l | 0.83 0.86 0.78 0.79 0.81 0.83 0.77
Cidagut | 0.81 0.83 0.82 0.73 0.78 0.82 0.76
E6 | 0.85 0.88 0.86 0.80 0.82 0.86 0.90
Sinap | 0.87 0.89 0.85 0.82 0.84 0.88 0.80
384E | 0.84 0.86 0.79 0.80 0.83 0.85 0.83
E34 | 0.85 0.87 0.81 0.79 0.81 0.87 0.85
E4 | 0.83 0.83 0.81 0.82 0.86 0.83 0.83
Seker | 0.84 0.86 0.84 0.87 0.82 0.86 0.84
529j | 0.89 0.90 0.82 0.81 0.86 0.89 0.82
E35 | 0.91 0.90 0.88 0.83 0.92 0.90 0.88
E10 | 0.90 0.89 0.89 0.86 0.92 0.86 0.86
Piraziz | 0.90 0.92 0.87 0.80 0.89 0.90 0.87
Glimiishane | 0.86 0.87 0.86 0.83 0.87 0.85 0.88
Gemlik.3cogur.a | 0.86 0.88 0.87 0.84 0.88 0.85 0.91
Tokat.1l | 0.86 0.87 0.87 0.76 0.79 0.85 0.81
Tokat.3 | 0.83 0.86 0.86 0.76 0.82 0.84 0.83
Tokat.4 | 0.90 0.91 0.90 0.77 0.86 0.88 0.87
42 .bs.5(Almila) | 0.86 0.88 0.84 0.77 0.79 0.86 0.82
42 .e.6 (Kabaelma) | 0.85 0.85 0.88 0.73 0.80 0.84 0.84
Yb2 (bos) | 0.85 0.83 0.82 0.75 0.80 0.81 0.79
24M31 | 0.87 0.86 0.80 0.76 0.84 0.83 0.79
32E1 | 0.86 0.85 0.85 0.79 0.87 0.85 0.82
Yenice | 0.84 0.82 0.83 0.78 0.86 0.80 0.83
Orak | 0.80 0.82 0.80 0.85 0.87 0.79 0.79
Pancarlik | 0.88 0.90 0.86 0.79 0.83 0.87 0.82
Samsun | 0.77 0.80 0.78 0.76 0.80 0.73 0.83
Harim | 0.91 0.93 0.90 0.83 0.89 0.90 0.88
Gelendost | 0.87 0.88 0.85 0.77 0.80 0.87 0.80
Inebolu | 0.86 0.87 0.81 0.77 0.81 0.85 0.80
GoldenDelicious | 0.84 0.86 0.76 0.74 0.78 0.84 0.76
Jonagold | 0.86 0.87 0.83 0.81 0.83 0.85 0.89
OzarkGold | 0.85 0.87 0.80 0.83 0.82 0.84 0.86
RoyalGala | 0.82 0.82 0.78 0.84 0.83 0.81 0.89
Elstar | 0.84 0.86 0.78 0.80 0.81 0.84 0.84
Melrose | 0.82 0.85 0.82 0.83 0.80 0.82 0.86
Idared | 0.80 0.81 0.78 0.75 0.79 0.81 0.80
Fuji | 0.84 0.87 0.87 0.78 0.85 0.85 0.88
RedChief | 0.84 0.87 0.80 0.78 0.80 0.84 0.81
Gloster | 0.84 0.87 0.82 0.78 0.80 0.84 0.81
GrannySmith | 0.88 0.90 0.81 0.83 0.85 0.86 0.82
E72 | 0.86 0.87 0.83 0.83 0.83 0.85 0.85
Cooper43 | 0.84 0.86 0.81 0.77 0.83 0.84 0.82
E33 | 0.87 0.90 0.86 0.86 0.85 0.86 0.87
M.prunifolia | 0.90 0.92 0.87 0.85 0.88 0.90 0.85
M.baccatal | 0.84 0.85 0.86 0.85 0.85 0.84 0.86
M.baccata? | 0.80 0.81 0.76 0.83 0.80 0.80 0.82
M.sylvestrisl | 0.87 0.90 0.85 0.80 0.84 0.87 0.85
M.sylvestris?2 | 0.86 0.87 0.83 0.83 0.87 0.87 0.85
M.sylvestris3 | 0.87 0.90 0.85 0.80 0.85 0.85 0.88
E66 E47 E62.2 E56 E37 E63 E63.8.2
E66 | 1.00
E47 | 0.83 1.00
E62.2 | 0.87 0.84 1.00
E56 | 0.89 0.84 0.89 1.00
E37 | 0.89 0.86 0.88 0.93 1.00
E63 | 0.83 0.84 0.85 0.85 0.88 1.00
E63.8.2 | 0.84 0.81 0.90 0.89 0.86 0.81 1.00
E81 | 0.87 0.90 0.86 0.91 0.93 0.90 0.84
E9 | 0.84 0.84 0.88 0.90 0.90 0.87 0.85
E76 | 0.84 0.82 0.85 0.86 0.86 0.92 0.79
E2328 | 0.88 0.87 0.89 0.90 0.91 0.93 0.89
E48 | 0.86 0.85 0.95 0.90 0.90 0.95 0.90
E67 | 0.85 0.79 0.85 0.85 0.84 0.81 0.78
E2332 | 0.89 0.88 0.89 0.93 0.88 0.82 0.87
E2334 | 0.79 0.83 0.85 0.82 0.86 0.79 0.79
E73 | 0.83 0.82 0.89 0.86 0.84 0.79 0.83
E68 | 0.84 0.81 0.83 0.85 0.86 0.76 0.81
E2411 | 0.81 0.80 0.88 0.87 0.85 0.82 0.80
E17 | 0.85 0.83 0.91 0.90 0.88 0.82 0.90
E65 | 0.85 0.85 0.90 0.86 0.85 0.82 0.83
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RedChief | 0.84 0.89 0.80 0.84 0.83 0.86 0.81
Gloster | 0.82 0.87 0.78 0.84 0.80 0.88 0.86
GrannySmith | 0.86 0.84 0.84 0.88 0.89 0.83 0.80
E72 | 0.88 0.86 0.84 0.87 0.88 0.82 0.88
Cooper43 | 0.83 0.87 0.84 0.84 0.82 0.84 0.85
E33 | 0.87 0.83 0.84 0.89 0.86 0.82 0.91
M.prunifolia | 0.88 0.88 0.85 0.88 0.89 0.87 0.90
M.baccatal | 0.90 0.85 0.82 0.90 0.85 0.82 0.85
M.baccata2 | 0.88 0.81 0.82 0.87 0.80 0.83 0.89
M.sylvestrisl | 0.84 0.88 0.82 0.88 0.92 0.83 0.85
M.sylvestris2 | 0.87 0.85 0.84 0.91 0.90 0.86 0.88
M.sylvestris3 | 0.87 0.88 0.82 0.88 0.90 0.84 0.85
E2334 E73 E68 E2411 E17 E65 ES
E2334 | 1.00
E73 | 0.85 1.00
E68 | 0.83 0.85 1.00
E2411 | 0.88 0.90 0.87 1.00
E17 | 0.84 0.87 0.87 0.87 1.00
E65 | 0.81 0.91 0.86 0.92 0.87 1.00
E5 | 0.84 0.85 0.83 0.88 0.87 0.87 1.00
E385e | 0.85 0.88 0.85 0.87 0.89 0.90 0.85
E392e | 0.85 0.87 0.85 0.90 0.90 0.89 0.89
E24 | 0.79 0.83 0.86 0.92 0.80 0.86 0.82
Batum | 0.86 0.91 0.87 0.93 0.85 0.88 0.87
E1l4 | 0.87 0.88 0.80 0.90 0.84 0.88 0.89
E20 | 0.87 0.87 0.88 0.91 0.87 0.89 0.88
E13 | 0.84 0.85 0.86 0.89 0.85 0.87 0.83
Sarigobek | 0.90 0.88 0.86 0.91 0.88 0.89 0.83
Candir | 0.86 0.87 0.86 0.85 0.85 0.87 0.84
E371e | 0.87 0.88 0.86 0.86 0.86 0.88 0.85
E19 | 0.86 0.90 0.86 0.90 0.84 0.90 0.85
E25 | 0.82 0.88 0.84 0.90 0.85 0.90 0.84
E1l | 0.84 0.91 0.83 0.92 0.88 0.97 0.87
Uzunyumra | 0.88 0.88 0.89 0.91 0.84 0.86 0.82
E32 | 0.84 0.88 0.89 0.92 0.87 0.92 0.88
Cigit | 0.85 0.80 0.82 0.84 0.82 0.86 0.81
E383e | 0.85 0.90 0.86 0.93 0.86 0.93 0.84
E546e | 0.84 0.86 0.85 0.89 0.86 0.84 0.86
Karpuz | 0.90 0.88 0.87 0.89 0.86 0.83 0.82
Portakal | 0.83 0.78 0.81 0.86 0.83 0.82 0.80
E23 | 0.87 0.85 0.83 0.88 0.84 0.83 0.87
E33 | 0.84 0.83 0.85 0.87 0.84 0.83 0.85
Gurcu | 0.83 0.86 0.89 0.89 0.89 0.91 0.85
E5047] | 0.86 0.89 0.88 0.92 0.88 0.91 0.88
E372e | 0.86 0.86 0.85 0.87 0.88 0.84 0.85
E2 | 0.84 0.89 0.89 0.87 0.89 0.87 0.84
E496e | 0.83 0.85 0.87 0.86 0.84 0.83 0.85
542E | 0.81 0.79 0.85 0.86 0.83 0.83 0.80
E1l | 0.81 0.87 0.85 0.86 0.82 0.90 0.82
Cidagut | 0.78 0.85 0.86 0.84 0.86 0.89 0.85
E6 | 0.82 0.88 0.86 0.84 0.89 0.86 0.83
Sinap | 0.82 0.89 0.85 0.87 0.86 0.92 0.84
384E | 0.89 0.90 0.85 0.90 0.86 0.85 0.81
E34 | 0.87 0.88 0.85 0.90 0.84 0.85 0.82
E4 | 0.81 0.87 0.87 0.83 0.81 0.81 0.77
Seker | 0.83 0.89 0.87 0.88 0.89 0.85 0.84
5297 | 0.81 0.86 0.84 0.87 0.83 0.87 0.78
E35 | 0.88 0.91 0.90 0.91 0.91 0.90 0.85
E10 | 0.83 0.86 0.84 0.86 0.91 0.90 0.83
Piraziz | 0.82 0.85 0.89 0.88 0.85 0.87 0.81
Gumushane | 0.84 0.87 0.88 0.84 0.85 0.82 0.78
Gemlik.3cogur.a | 0.83 0.81 0.82 0.84 0.86 0.85 0.79
Tokat.1l | 0.80 0.86 0.84 0.84 0.85 0.82 0.80
Tokat.3 | 0.84 0.84 0.88 0.85 0.87 0.81 0.82
Tokat.4 | 0.87 0.81 0.86 0.85 0.88 0.83 0.81
42.bs.5(Almila) | 0.84 0.89 0.86 0.86 0.87 0.88 0.86
42.e.6 (Kabaelma) | 0.82 0.83 0.86 0.87 0.85 0.86 0.85
Yb2 (bos) | 0.83 0.85 0.82 0.88 0.82 0.84 0.84
24M31 | 0.84 0.89 0.82 0.87 0.85 0.84 0.83
32E1 | 0.85 0.82 0.85 0.86 0.83 0.82 0.78
Yenice | 0.81 0.82 0.86 0.82 0.85 0.79 0.87
Orak | 0.83 0.83 0.83 0.84 0.77 0.79 0.81
Pancarlik | 0.85 0.91 0.88 0.89 0.89 0.90 0.89
Samsun | 0.76 0.79 0.86 0.86 0.85 0.78 0.79
Harim | 0.88 0.93 0.91 0.90 0.89 0.88 0.90
Gelendost | 0.82 0.86 0.91 0.87 0.88 0.88 0.85
Inebolu | 0.81 0.88 0.86 0.92 0.84 0.89 0.82
GoldenDelicious | 0.83 0.89 0.82 0.86 0.79 0.88 0.78



Jonagold | 0.88 0.87 0.87 0.86 0.88 0.84 0.84
OzarkGold | 0.87 0.85 0.83 0.86 0.88 0.85 0.84
RoyalGala | 0.88 0.83 0.86 0.86 0.84 0.80 0.83
Elstar | 0.84 0.85 0.89 0.89 0.86 0.85 0.83
Melrose | 0.86 0.86 0.85 0.85 0.85 0.84 0.81
Idared | 0.83 0.86 0.89 0.90 0.80 0.82 0.81
Fuji | 0.88 0.86 0.88 0.87 0.88 0.86 0.82
RedChief | 0.78 0.83 0.86 0.88 0.82 0.88 0.79
Gloster | 0.82 0.86 0.86 0.90 0.83 0.88 0.80
GrannySmith | 0.84 0.88 0.84 0.87 0.83 0.85 0.81
E72 | 0.85 0.89 0.84 0.86 0.85 0.85 0.84
Cooper43 | 0.77 0.86 0.87 0.86 0.84 0.86 0.80
E33 | 0.82 0.87 0.85 0.88 0.86 0.88 0.83
M.prunifolia | 0.87 0.93 0.89 0.93 0.89 0.93 0.89
M.baccatal | 0.82 0.81 0.84 0.83 0.84 0.84 0.80
M.baccata?2 | 0.84 0.84 0.85 0.83 0.81 0.79 0.79
M.sylvestrisl | 0.81 0.89 0.88 0.85 0.90 0.86 0.84
M.sylvestris2 | 0.83 0.87 0.91 0.85 0.88 0.85 0.84
M.sylvestris3 | 0.81 0.89 0.87 0.85 0.89 0.85 0.85
E385e E392e E24 Batum E1l4 E20 E13
E385e | 1.00
E392e | 0.87 1.00
E24 | 0.85 0.87 1.00
Batum | 0.88 0.91 0.89 1.00
E1l4 | 0.86 0.91 0.84 0.90 1.00
E20 | 0.88 0.93 0.87 0.92 0.88 1.00
E13 | 0.89 0.88 0.89 0.91 0.88 0.87 1.00
Sarigobek | 0.86 0.89 0.83 0.91 0.85 0.87 0.87
Candir | 0.85 0.89 0.81 0.85 0.87 0.87 0.83
E371e | 0.86 0.89 0.81 0.86 0.87 0.88 0.84
E19 | 0.88 0.91 0.88 0.91 0.86 0.93 0.85
E25 | 0.85 0.88 0.85 0.87 0.88 0.88 0.86
E1l | 0.87 0.90 0.87 0.90 0.90 0.90 0.85
Uzunyumra | 0.90 0.86 0.87 0.96 0.88 0.88 0.91
E32 | 0.90 0.92 0.87 0.90 0.91 0.92 0.88
Cigit | 0.82 0.84 0.82 0.82 0.83 0.83 0.81
E383e \ 0.88 0.89 0.86 0.88 0.89 0.86 0.85
E546e | 0.89 0.91 0.86 0.86 0.89 0.86 0.86
Karpuz \ 0.88 0.89 0.83 0.93 0.86 0.88 0.86
Portakal | 0.82 0.88 0.85 0.88 0.85 0.85 0.86
E23 | 0.86 0.91 0.87 0.92 0.87 0.88 0.85
E33 | 0.81 0.94 0.84 0.87 0.91 0.87 0.84
Gurcu | 0.88 0.93 0.85 0.88 0.88 0.93 0.87
E5047] | 0.89 0.92 0.84 0.90 0.91 0.92 0.87
E372e | 0.94 0.86 0.86 0.86 0.88 0.85 0.87
E2 | 0.89 0.90 0.83 0.90 0.87 0.91 0.86
E496e | 0.86 0.84 0.85 0.86 0.87 0.84 0.86
542E | 0.81 0.82 0.81 0.86 0.77 0.82 0.83
E1l | 0.86 0.84 0.85 0.88 0.87 0.85 0.92
Cidagut | 0.83 0.88 0.83 0.88 0.85 0.87 0.86
E6 | 0.92 0.83 0.84 0.86 0.85 0.83 0.88
Sinap | 0.86 0.87 0.82 0.86 0.85 0.89 0.85
384E | 0.86 0.89 0.85 0.89 0.85 0.84 0.85
E34 | 0.89 0.87 0.89 0.92 0.90 0.87 0.97
E4 | 0.80 0.84 0.84 0.86 0.81 0.83 0.83
Seker | 0.87 0.88 0.81 0.88 0.85 0.85 0.84
5297 | 0.79 0.83 0.85 0.83 0.82 0.81 0.82
E35 | 0.87 0.93 0.84 0.93 0.90 0.93 0.90
E10 | 0.81 0.86 0.82 0.87 0.86 0.88 0.81
Piraziz | 0.83 0.85 0.82 0.82 0.83 0.82 0.82
Glimiishane | 0.84 0.81 0.79 0.82 0.79 0.80 0.80
Gemlik.3cogur.a | 0.84 0.83 0.78 0.80 0.81 0.83 0.80
Tokat.1l | 0.80 0.84 0.82 0.84 0.80 0.86 0.76
Tokat.3 | 0.84 0.82 0.79 0.82 0.78 0.83 0.80
Tokat.4 | 0.82 0.85 0.79 0.84 0.82 0.88 0.84
42.bs.5(Almila) | 0.84 0.84 0.81 0.88 0.87 0.86 0.88
42.e.6 (Kabaelma) | 0.83 0.84 0.80 0.83 0.84 0.86 0.81
Yb2 (bos) | 0.84 0.86 0.81 0.85 0.85 0.84 0.82
24M31 | 0.81 0.88 0.80 0.86 0.86 0.85 0.85
32E1 | 0.81 0.84 0.80 0.81 0.77 0.85 0.81
Yenice | 0.84 0.86 0.76 0.80 0.84 0.82 0.79
Orak | 0.77 0.82 0.77 0.80 0.84 0.83 0.84
Pancarlik | 0.86 0.88 0.82 0.88 0.89 0.88 0.89
Samsun | 0.78 0.80 0.83 0.80 0.75 0.81 0.79
Harim | 0.91 0.90 0.79 0.92 0.90 0.88 0.85
Gelendost | 0.84 0.87 0.85 0.86 0.82 0.87 0.83
Inebolu | 0.85 0.85 0.85 0.89 0.87 0.86 0.88
GoldenDelicious | 0.84 0.83 0.84 0.88 0.88 0.82 0.86



Jonagold | 0.89 0.87 0.82 0.91 0.86 0.85 0.93
OzarkGold | 0.88 0.86 0.79 0.90 0.85 0.85 0.90
RoyalGala | 0.85 0.83 0.83 0.88 0.81 0.84 0.88
Elstar | 0.86 0.85 0.86 0.95 0.84 0.87 0.93
Melrose | 0.88 0.83 0.81 0.90 0.84 0.83 0.90
Idared | 0.84 0.85 0.89 0.95 0.85 0.87 0.88
Fuji | 0.90 0.90 0.89 0.89 0.88 0.87 0.88
RedChief | 0.84 0.82 0.94 0.85 0.80 0.83 0.89
Gloster | 0.90 0.85 0.92 0.89 0.83 0.86 0.88
GrannySmith | 0.88 0.84 0.87 0.86 0.86 0.86 0.90
E72 | 0.86 0.82 0.83 0.86 0.84 0.84 0.87
Cooper43 | 0.86 0.86 0.90 0.88 0.83 0.83 0.88
E33 | 0.90 0.89 0.79 0.87 0.83 0.88 0.84
M.prunifolia | 0.92 0.94 0.88 0.91 0.92 0.93 0.91
M.baccatal | 0.88 0.84 0.80 0.84 0.82 0.87 0.85
M.baccata?2 | 0.80 0.77 0.80 0.83 0.74 0.80 0.80
M.sylvestrisl | 0.88 0.84 0.85 0.84 0.82 0.83 0.85
M.sylvestris?2 | 0.88 0.85 0.82 0.85 0.80 0.85 0.84
M.sylvestris3 | 0.88 0.85 0.85 0.84 0.82 0.83 0.86
Sarigobek Candir E371e E19 E25 E1l Uzunyumra
Sarigobek | 1.00
Candir | 0.86 1.00
E371e | 0.87 0.99 1.00
E19 | 0.87 0.88 0.89 1.00
E25 | 0.85 0.85 0.86 0.89 1.00
E11l | 0.85 0.86 0.87 0.90 0.93 1.00
Uzunyumra | 0.89 0.85 0.86 0.89 0.85 0.87 1.00
E32 | 0.87 0.90 0.90 0.91 0.93 0.92 0.88
Cigit | 0.82 0.80 0.81 0.82 0.86 0.84 0.79
E383e | 0.86 0.85 0.87 0.86 0.89 0.97 0.89
ES546e | 0.87 0.85 0.85 0.84 0.83 0.87 0.86
Karpuz | 0.97 0.85 0.86 0.89 0.84 0.88 0.90
Portakal | 0.86 0.77 0.76 0.82 0.77 0.81 0.87
E23 | 0.85 0.88 0.89 0.88 0.82 0.86 0.91
E33 | 0.86 0.88 0.87 0.83 0.85 0.84 0.84
Gurcu | 0.86 0.88 0.88 0.88 0.90 0.88 0.87
E504] | 0.89 0.89 0.89 0.89 0.93 0.91 0.89
E372e | 0.85 0.85 0.85 0.83 0.85 0.85 0.88
E2 | 0.87 0.91 0.92 0.90 0.84 0.87 0.91
E496e | 0.84 0.85 0.85 0.84 0.86 0.85 0.85
542F | 0.86 0.79 0.80 0.84 0.82 0.84 0.85
ELl | 0.89 0.83 0.85 0.86 0.88 0.87 0.86
Cidagut | 0.83 0.88 0.89 0.85 0.84 0.88 0.85
E6 | 0.83 0.83 0.84 0.81 0.85 0.86 0.88
Sinap | 0.84 0.85 0.86 0.88 0.86 0.91 0.82
384E | 0.94 0.84 0.85 0.85 0.84 0.84 0.87
E34 | 0.86 0.84 0.85 0.85 0.84 0.86 0.91
E4 | 0.88 0.88 0.88 0.86 0.84 0.82 0.85
Seker | 0.87 0.84 0.85 0.86 0.90 0.87 0.86
5295 | 0.85 0.83 0.83 0.83 0.90 0.85 0.81
E35 | 0.94 0.95 0.95 0.89 0.88 0.90 0.88
E10 | 0.88 0.91 0.91 0.84 0.86 0.86 0.82
Piraziz | 0.85 0.86 0.88 0.83 0.89 0.88 0.84
Glumiishane | 0.85 0.88 0.89 0.84 0.87 0.83 0.85
Gemlik.3cogur.a | 0.84 0.83 0.84 0.80 0.84 0.83 0.82
Tokat.1l | 0.86 0.86 0.87 0.84 0.87 0.88 0.79
Tokat.3 | 0.90 0.85 0.86 0.83 0.85 0.85 0.80
Tokat.4 | 0.83 0.84 0.85 0.83 0.84 0.87 0.83
42.bs.5(Almila) | 0.84 0.84 0.85 0.84 0.86 0.88 0.88
42.e.6 (Kabaelma) | 0.86 0.84 0.84 0.79 0.85 0.84 0.81
Yb2 (bos) | 0.82 0.84 0.86 0.83 0.88 0.85 0.82
24M31 | 0.91 0.88 0.89 0.82 0.86 0.84 0.84
32E1 | 0.89 0.79 0.80 0.81 0.85 0.83 0.79
Yenice | 0.83 0.87 0.88 0.80 0.81 0.80 0.79
Orak | 0.84 0.88 0.90 0.82 0.83 0.80 0.81
Pancarlik | 0.90 0.89 0.90 0.83 0.86 0.87 0.87
Samsun | 0.84 0.82 0.83 0.77 0.78 0.75 0.80
Harim | 0.93 0.89 0.90 0.85 0.88 0.88 0.89
Gelendost | 0.85 0.84 0.84 0.84 0.87 0.87 0.84
Inebolu | 0.89 0.84 0.85 0.83 0.87 0.89 0.91
GoldenDelicious | 0.87 0.78 0.80 0.84 0.83 0.84 0.85
Jonagold | 0.90 0.85 0.86 0.82 0.82 0.82 0.92
OzarkGold | 0.91 0.83 0.85 0.81 0.82 0.82 0.91
RoyalGala | 0.89 0.86 0.86 0.82 0.79 0.80 0.87
Elstar | 0.91 0.81 0.83 0.85 0.83 0.84 0.94
Melrose | 0.87 0.86 0.87 0.82 0.81 0.82 0.92
Idared | 0.88 0.84 0.85 0.85 0.83 0.84 0.92
Fuji | 0.85 0.85 0.87 0.86 0.84 0.85 0.86



RedChief | 0.84 0.81 0.82 0.82 0.84 0.84 0.85
Gloster | 0.83 0.83 0.84 0.87 0.84 0.87 0.89
GrannySmith | 0.83 0.82 0.84 0.84 0.83 0.86 0.88
E72 | 0.86 0.86 0.87 0.84 0.84 0.86 0.87
Cooper43 | 0.84 0.81 0.83 0.82 0.82 0.85 0.86
E33 | 0.85 0.84 0.86 0.85 0.85 0.86 0.84
M.prunifolia | 0.89 0.89 0.90 0.90 0.89 0.93 0.89
M.baccatal | 0.85 0.83 0.84 0.80 0.83 0.84 0.84
M.baccata2 | 0.84 0.80 0.82 0.79 0.78 0.79 0.82
M.sylvestrisl | 0.84 0.86 0.88 0.83 0.82 0.85 0.84
M.sylvestris2 | 0.85 0.88 0.90 0.84 0.80 0.83 0.84
M.sylvestris3 | 0.83 0.88 0.89 0.83 0.82 0.84 0.84
E32 Cigit E383e E546e Karpuz Portakal E23
E32 | 1.00
Cigit | 0.84 1.00
E383e | 0.88 0.90 1.00
E546e | 0.89 0.85 0.90 1.00
Karpuz | 0.85 0.84 0.89 0.87 1.00
Portakal | 0.84 0.80 0.84 0.88 0.90 1.00
E23 | 0.86 0.83 0.86 0.86 0.89 0.85 1.00
E33 | 0.87 0.84 0.84 0.86 0.85 0.83 0.88
Gurcu | 0.92 0.87 0.87 0.87 0.85 0.84 0.86
E5047 | 1.00 0.84 0.88 0.91 0.88 0.84 0.85
E372e | 0.90 0.83 0.88 0.91 0.87 0.81 0.83
E2 | 0.90 0.82 0.88 0.89 0.87 0.81 0.88
E496e | 0.88 0.88 0.88 0.90 0.83 0.79 0.83
542E | 0.85 0.79 0.86 0.83 0.88 0.85 0.84
E1l | 0.91 0.85 0.85 0.84 0.85 0.82 0.83
Cidagut | 0.87 0.80 0.85 0.84 0.82 0.78 0.87
E6 | 0.88 0.79 0.86 0.86 0.83 0.80 0.82
Sinap | 0.88 0.89 0.88 0.86 0.84 0.81 0.81
384E | 0.86 0.86 0.88 0.90 0.94 0.85 0.86
E34 | 0.87 0.79 0.85 0.88 0.85 0.85 0.86
E4 | 0.84 0.74 0.82 0.80 0.88 0.79 0.82
Seker | 0.85 0.84 0.86 0.83 0.85 0.81 0.86
5295 | 0.88 0.84 0.82 0.78 0.79 0.78 0.78
E35 | 0.93 0.87 0.90 0.92 0.92 0.89 0.87
E10 | 0.90 0.86 0.87 0.84 0.85 0.78 0.84
Piraziz | 0.90 0.81 0.88 0.83 0.83 0.75 0.80
Glimiishane | 0.88 0.80 0.84 0.81 0.86 0.73 0.81
Gemlik.3cogur.a | 0.87 0.84 0.83 0.82 0.81 0.77 0.77
Tokat.1l | 0.84 0.79 0.84 0.80 0.86 0.74 0.79
Tokat.3 | 0.87 0.81 0.84 0.75 0.87 0.76 0.79
Tokat.4 | 0.86 0.84 0.85 0.85 0.89 0.80 0.83
42.bs.5(Almila) | 0.85 0.80 0.85 0.83 0.84 0.80 0.84
42.e.6 (Kabaelma) | 0.88 0.83 0.82 0.84 0.83 0.76 0.77
Yb2 (bos) | 0.86 0.86 0.88 0.86 0.83 0.76 0.81
24M31 | 0.84 0.81 0.85 0.87 0.87 0.79 0.85
32E1 | 0.85 0.85 0.81 0.81 0.86 0.78 0.76
Yenice | 0.84 0.83 0.80 0.83 0.79 0.73 0.81
Orak | 0.85 0.79 0.76 0.80 0.79 0.77 0.81
Pancarlik | 0.87 0.83 0.86 0.85 0.84 0.80 0.85
Samsun | 0.79 0.77 0.78 0.80 0.80 0.73 0.80
Harim | 0.91 0.86 0.88 0.87 0.88 0.81 0.86
Gelendost | 0.87 0.83 0.84 0.86 0.85 0.82 0.81
Inebolu | 0.86 0.83 0.92 0.90 0.85 0.80 0.82
GoldenDelicious | 0.86 0.83 0.86 0.86 0.86 0.84 0.80
Jonagold | 0.87 0.80 0.82 0.87 0.85 0.84 0.84
OzarkGold | 0.85 0.78 0.82 0.84 0.86 0.84 0.84
RoyalGala | 0.87 0.77 0.77 0.85 0.86 0.85 0.86
Elstar | 0.88 0.80 0.83 0.82 0.89 0.87 0.86
Melrose | 0.86 0.77 0.80 0.82 0.82 0.79 0.85
Idared | 0.86 0.84 0.87 0.86 0.90 0.84 0.88
Fuji | 0.88 0.86 0.86 0.86 0.87 0.83 0.84
RedChief | 0.86 0.82 0.83 0.81 0.79 0.78 0.80
Gloster | 0.89 0.80 0.85 0.84 0.81 0.80 0.84
GrannySmith | 0.85 0.82 0.86 0.88 0.83 0.82 0.84
E72 | 0.85 0.80 0.84 0.85 0.85 0.78 0.85
Cooper43 | 0.87 0.83 0.86 0.81 0.81 0.80 0.83
E33 | 0.90 0.81 0.83 0.83 0.81 0.81 0.82
M.prunifolia | 0.93 0.84 0.88 0.86 0.86 0.85 0.87
M.baccatal | 0.88 0.80 0.79 0.79 0.80 0.79 0.79
M.baccata?2 | 0.81 0.82 0.80 0.78 0.81 0.76 0.82
M.sylvestrisl | 0.87 0.81 0.84 0.83 0.82 0.77 0.81
M.sylvestris2 | 0.88 0.81 0.82 0.82 0.83 0.79 0.82
M.sylvestris3 | 0.87 0.79 0.83 0.84 0.81 0.75 0.81



E33 | 1.00
Gurcu | 0.91 1.00
E5047 | 0.87 0.92 1.00
E372e | 0.82 0.86 0.90 1.00
E2 | 0.87 0.90 0.88 0.87 1.00
E496e | 0.85 0.85 0.88 0.90 0.92 1.00
542F | 0.81 0.81 0.86 0.79 0.81 0.82 1.00
E1l | 0.81 0.85 0.89 0.84 0.85 0.86 0.80
Cidagut | 0.87 0.87 0.85 0.80 0.90 0.83 0.81
E6 | 0.81 0.86 0.88 0.95 0.88 0.87 0.80
Sinap | 0.83 0.91 0.87 0.84 0.89 0.89 0.84
384E | 0.86 0.85 0.87 0.87 0.84 0.84 0.81
E34 | 0.87 0.87 0.86 0.88 0.88 0.86 0.78
E4 | 0.81 0.81 0.84 0.84 0.88 0.84 0.80
Seker | 0.87 0.89 0.86 0.85 0.88 0.87 0.86
529j | 0.82 0.85 0.89 0.83 0.82 0.81 0.82
E35 | 0.90 0.92 0.94 0.88 0.94 0.91 0.85
E10 | 0.86 0.89 0.91 0.86 0.90 0.88 0.82
Piraziz | 0.81 0.86 0.89 0.89 0.89 0.86 0.82
Glimiishane | 0.78 0.84 0.88 0.88 0.87 0.84 0.80
Gemlik.3cogur.a | 0.78 0.87 0.88 0.88 0.83 0.83 0.76
Tokat.1l | 0.80 0.84 0.87 0.84 0.83 0.84 0.76
Tokat.3 | 0.80 0.82 0.87 0.86 0.84 0.83 0.85
Tokat.4 | 0.84 0.87 0.88 0.84 0.88 0.88 0.84
42 .bs.5(Almila) | 0.81 0.85 0.86 0.83 0.86 0.84 0.79
42.e.6 (Kabaelma) | 0.82 0.88 0.90 0.88 0.83 0.85 0.78
Yb2 (bos) | 0.81 0.82 0.87 0.86 0.84 0.84 0.79
24M31 | 0.88 0.83 0.86 0.83 0.88 0.84 0.79
32E1 | 0.80 0.85 0.88 0.85 0.78 0.80 0.78
Yenice | 0.83 0.85 0.85 0.87 0.86 0.83 0.76
Orak | 0.82 0.84 0.85 0.81 0.86 0.80 0.79
Pancarlik | 0.87 0.89 0.88 0.86 0.90 0.87 0.78
Samsun | 0.80 0.83 0.79 0.83 0.86 0.83 0.78
Harim | 0.88 0.91 0.93 0.91 0.95 0.91 0.83
Gelendost | 0.84 0.90 0.88 0.84 0.85 0.85 0.78
Inebolu | 0.83 0.85 0.87 0.85 0.87 0.86 0.79
GoldenDelicious | 0.79 0.83 0.85 0.82 0.81 0.80 0.73
Jonagold | 0.83 0.87 0.89 0.89 0.86 0.85 0.80
OzarkGold | 0.82 0.86 0.87 0.86 0.85 0.81 0.79
RoyalGala | 0.80 0.84 0.88 0.86 0.85 0.83 0.83
Elstar | 0.83 0.84 0.87 0.84 0.87 0.86 0.85
Melrose | 0.81 0.86 0.86 0.86 0.89 0.85 0.79
Idared | 0.85 0.83 0.87 0.84 0.87 0.87 0.83
Fuji | 0.87 0.91 0.89 0.93 0.86 0.85 0.78
RedChief | 0.77 0.84 0.85 0.86 0.81 0.81 0.78
Gloster | 0.81 0.86 0.87 0.86 0.85 0.80 0.79
GrannySmith | 0.82 0.85 0.84 0.88 0.90 0.89 0.77
E72 | 0.80 0.85 0.85 0.87 0.90 0.89 0.79
Cooper43 | 0.84 0.86 0.86 0.87 0.85 0.82 0.79
E33 | 0.81 0.91 0.90 0.86 0.88 0.82 0.80
M.prunifolia | 0.89 0.93 0.93 0.89 0.93 0.86 0.83
M.baccatal | 0.82 0.92 0.88 0.89 0.85 0.82 0.76
M.baccata? | 0.77 0.83 0.81 0.82 0.84 0.84 0.80
M.sylvestrisl | 0.79 0.86 0.86 0.91 0.88 0.85 0.76
M.sylvestris?2 | 0.81 0.88 0.86 0.89 0.90 0.86 0.78
M.sylvestris3 | 0.80 0.87 0.86 0.91 0.89 0.86 0.77
E1l Cidagut E6 Sinap 384E E34 E4
E1l | 1.00
Cidagut | 0.83 1.00
E6 | 0.87 0.83 1.00
Sinap | 0.86 0.86 0.84 1.00
384E | 0.87 0.80 0.83 0.82 1.00
E34 | 0.89 0.85 0.88 0.85 0.85 1.00
E4 | 0.82 0.83 0.83 0.79 0.83 0.82 1.00
Seker | 0.83 0.85 0.86 0.89 0.87 0.82 0.86
529 | 0.87 0.82 0.85 0.84 0.83 0.84 0.84
E35 | 0.90 0.88 0.87 0.90 0.87 0.91 0.89
E10 | 0.88 0.84 0.88 0.91 0.81 0.82 0.89
Piraziz | 0.84 0.84 0.89 0.89 0.83 0.84 0.87
Glumiishane | 0.81 0.81 0.87 0.82 0.87 0.81 0.92
Gemlik.3cogur.a | 0.81 0.76 0.85 0.84 0.83 0.81 0.79
Tokat.1l | 0.81 0.78 0.83 0.84 0.83 0.78 0.84
Tokat.3 | 0.83 0.80 0.85 0.83 0.85 0.77 0.85
Tokat.4 | 0.80 0.81 0.83 0.88 0.82 0.84 0.82
42.bs.5(Almila) | 0.85 0.87 0.86 0.86 0.83 0.89 0.83
42.e.6 (Kabaelma) | 0.80 0.81 0.83 0.85 0.81 0.80 0.79
Yb2 (bos) | 0.81 0.84 0.81 0.84 0.82 0.84 0.78



24M31 | 0.86 0.86 0.83 0.82 0.87 0.87 0.84
32E1 | 0.82 0.76 0.80 0.85 0.87 0.80 0.79
Yenice | 0.78 0.83 0.81 0.87 0.81 0.81 0.80
Orak | 0.83 0.87 0.82 0.86 0.79 0.85 0.86
Pancarlik | 0.88 0.91 0.89 0.89 0.85 0.91 0.84
Samsun | 0.74 0.81 0.81 0.78 0.81 0.78 0.79
Harim | 0.85 0.91 0.91 0.92 0.87 0.87 0.84
Gelendost | 0.82 0.85 0.87 0.85 0.82 0.85 0.82
Inebolu | 0.87 0.85 0.82 0.84 0.86 0.89 0.82
GoldenDelicious | 0.93 0.77 0.83 0.83 0.88 0.89 0.78
Jonagold | 0.86 0.83 0.87 0.84 0.86 0.94 0.81
OzarkGold | 0.85 0.82 0.87 0.84 0.86 0.91 0.79
RoyalGala | 0.85 0.79 0.87 0.81 0.85 0.90 0.84
Elstar | 0.88 0.85 0.86 0.85 0.89 0.91 0.83
Melrose | 0.85 0.84 0.88 0.84 0.83 0.92 0.81
Idared | 0.86 0.82 0.81 0.84 0.88 0.90 0.85
Fuji | 0.86 0.81 0.90 0.87 0.88 0.90 0.81
RedChief | 0.89 0.82 0.85 0.83 0.82 0.89 0.80
Gloster | 0.86 0.83 0.82 0.82 0.84 0.90 0.79
GrannySmith | 0.88 0.82 0.88 0.88 0.82 0.93 0.85
E72 | 0.86 0.86 0.91 0.86 0.81 0.89 0.86
Cooper4d3 | 0.87 0.86 0.87 0.85 0.84 0.88 0.81
E33 | 0.81 0.83 0.85 0.90 0.81 0.86 0.77
M.prunifolia | 0.89 0.90 0.91 0.92 0.85 0.93 0.86
M.baccatal | 0.84 0.81 0.89 0.89 0.82 0.87 0.81
M.baccata?2 | 0.80 0.76 0.82 0.84 0.86 0.82 0.83
M.sylvestrisl | 0.84 0.85 0.92 0.89 0.84 0.86 0.83
M.sylvestris2 | 0.83 0.85 0.89 0.88 0.84 0.84 0.84
M.sylvestris3 | 0.82 0.85 0.92 0.88 0.82 0.87 0.84
Seker 52975 E35 E10 Piraziz GUmishane Gemlik.3c
Seker | 1.00
52975 | 0.84 1.00
E35 | 0.88 0.85 1.00
E10 | 0.90 0.93 0.95 1.00
Piraziz | 0.82 0.90 0.91 0.95 1.00
Gumiishane | 0.86 0.88 0.86 0.90 0.95 1.00
Gemlik.3cogur.a | 0.81 0.85 0.91 0.90 0.91 0.89 1.00
Tokat.1l | 0.84 0.81 0.90 0.92 0.87 0.85 0.84
Tokat.3 | 0.83 0.84 0.91 0.93 0.89 0.90 0.86
Tokat.4 | 0.84 0.82 0.90 0.86 0.92 0.89 0.87
42.bs.5(Almila) | 0.86 0.83 0.88 0.86 0.86 0.84 0.85
42 .e.6 (Kabaelma) | 0.84 0.86 0.89 0.87 0.86 0.84 0.87
Yb2 (bos) | 0.79 0.87 0.90 0.84 0.87 0.84 0.82
24M31 | 0.84 0.87 0.95 0.92 0.87 0.84 0.82
32E1 | 0.81 0.86 0.88 0.88 0.87 0.87 0.87
Yenice | 0.81 0.81 0.90 0.93 0.88 0.88 0.88
Orak | 0.81 0.86 0.92 0.90 0.92 0.90 0.87
Pancarlik | 0.88 0.86 0.94 0.92 0.89 0.86 0.87
Samsun | 0.87 0.82 0.81 0.79 0.87 0.85 0.83
Harim | 0.88 0.85 0.97 0.93 0.91 0.91 0.92
Gelendost | 0.88 0.85 0.91 0.86 0.85 0.84 0.83
Inebolu | 0.87 0.84 0.91 0.87 0.86 0.83 0.82
GoldenDelicious | 0.80 0.86 0.86 0.83 0.82 0.80 0.82
Jonagold | 0.87 0.84 0.91 0.84 0.83 0.84 0.84
OzarkGold | 0.87 0.85 0.92 0.86 0.83 0.82 0.84
RoyalGala | 0.83 0.84 0.90 0.87 0.85 0.88 0.84
Elstar | 0.87 0.83 0.90 0.83 0.83 0.84 0.82
Melrose | 0.86 0.85 0.89 0.84 0.87 0.87 0.85
Idared | 0.83 0.81 0.92 0.86 0.84 0.84 0.82
Fuji | 0.82 0.85 0.89 0.86 0.89 0.88 0.89
RedChief | 0.78 0.92 0.87 0.92 0.88 0.84 0.86
Gloster | 0.80 0.86 0.88 0.85 0.84 0.83 0.82
GrannySmith | 0.81 0.84 0.91 0.90 0.90 0.86 0.88
E72 | 0.86 0.85 0.87 0.88 0.90 0.91 0.86
Cooper4d3 | 0.82 0.87 0.88 0.90 0.87 0.85 0.84
E33 | 0.86 0.83 0.94 0.93 0.88 0.86 0.91
M.prunifolia | 0.86 0.90 0.97 0.95 0.92 0.89 0.91
M.baccatal | 0.82 0.84 0.91 0.92 0.90 0.88 0.91
M.baccata2 | 0.88 0.89 0.88 0.90 0.86 0.90 0.84
M.sylvestrisl | 0.83 0.89 0.91 0.92 0.93 0.90 0.88
M.sylvestris2 | 0.84 0.87 0.93 0.92 0.93 0.92 0.92
M.sylvestris3 | 0.82 0.87 0.89 0.90 0.94 0.92 0.88
Tokat.1l Tokat.3 Tokat.4 42.kp.1(M 42.a.1(Ya 42.bs.5(A 42.e.2(An
Tokat.1l | 1.00
Tokat.3 | 0.91 1.00

Tokat.4 | 0.85 0.87 1.00



42.bs.5(Almila) | 0.83 0.82 0.84 0.89 0.84 1.00

42.e.6 (Kabaelma) | 0.87 0.85 0.85 0.87 0.88 0.85 0.88
Yb2 (bos) | 0.82 0.84 0.82 0.89 0.87 0.84 0.88
24M31 | 0.86 0.84 0.85 0.88 0.85 0.87 0.87
32E1 \ 0.87 0.88 0.88 0.85 0.89 0.80 0.83
Yenice | 0.79 0.83 0.84 0.88 0.86 0.84 0.86
Orak | 0.74 0.82 0.84 0.89 0.81 0.88 0.85
Pancarlik | 0.86 0.85 0.84 0.91 0.83 0.96 0.89
Samsun | 0.79 0.84 0.82 0.88 0.80 0.79 0.80
Harim | 0.87 0.88 0.92 0.89 0.87 0.92 0.91
Gelendost | 0.87 0.83 0.85 0.88 0.86 0.87 0.86
Inebolu | 0.85 0.82 0.81 0.86 0.83 0.88 0.86
GoldenDelicious | 0.81 0.80 0.77 0.82 0.76 0.86 0.86
Jonagold | 0.80 0.80 0.84 0.86 0.86 0.89 0.89
OzarkGold | 0.80 0.80 0.82 0.84 0.82 0.91 0.89
RoyalGala | 0.80 0.83 0.87 0.85 0.86 0.84 0.86
Elstar | 0.82 0.84 0.86 0.85 0.82 0.89 0.84
Melrose | 0.79 0.81 0.86 0.87 0.82 0.88 0.87
Idared | 0.84 0.84 0.85 0.85 0.83 0.88 0.85
Fuji | 0.83 0.86 0.87 0.92 0.85 0.85 0.91
RedChief | 0.83 0.83 0.80 0.88 0.80 0.86 0.84
Gloster | 0.81 0.83 0.83 0.87 0.81 0.83 0.87
GrannySmith | 0.81 0.79 0.86 0.88 0.82 0.90 0.88
E72 | 0.83 0.84 0.89 0.89 0.85 0.89 0.86
Cooper43 | 0.81 0.84 0.83 0.87 0.83 0.84 0.85
E33 | 0.83 0.84 0.88 0.86 0.83 0.86 0.89
M.prunifolia \ 0.86 0.86 0.89 0.93 0.88 0.93 0.95
M.baccatal | 0.84 0.84 0.88 0.87 0.84 0.85 0.88
M.baccata2 | 0.81 0.86 0.84 0.84 0.81 0.83 0.80
M.sylvestrisl | 0.86 0.88 0.85 0.94 0.85 0.90 0.87
M.sylvestris2 | 0.85 0.87 0.88 0.90 0.87 0.88 0.87
M.sylvestris3 | 0.84 0.86 0.88 0.94 0.84 0.88 0.87

42.c.5(Yazamasyay | 1.00
42 .e.6 (Kabaelma) | 0.86 1.00
Yb2 (bos) | 0.87 0.86 0.82 0.86 0.79 0.80 0.79
24M31 | 0.88 0.85 0.82 0.86 0.84 0.87 0.86
32E1 | 0.80 0.86 0.86 0.83 0.83 0.86 0.83
Yenice | 0.83 0.82 0.87 0.85 0.80 0.87 0.81
Orak | 0.86 0.81 0.86 0.89 0.79 0.90 0.81
Pancarlik | 0.93 0.89 0.85 0.90 0.85 0.91 0.84
Samsun | 0.79 0.83 0.81 0.87 0.80 0.80 0.81
Harim | 0.92 0.92 0.90 0.95 0.87 0.92 0.87
Gelendost | 0.89 0.91 0.83 0.85 0.81 0.84 0.78
Inebolu | 0.87 0.87 0.86 0.91 0.82 0.83 0.86
GoldenDelicious | 0.85 0.81 0.84 0.85 0.87 0.84 0.83
Jonagold | 0.90 0.86 0.84 0.91 0.83 0.85 0.79
OzarkGold | 0.90 0.84 0.83 0.92 0.84 0.86 0.81
RoyalGala | 0.85 0.84 0.84 0.87 0.85 0.85 0.80
Elstar | 0.88 0.82 0.86 0.92 0.85 0.85 0.84
Melrose | 0.89 0.85 0.84 0.92 0.84 0.85 0.80
Idared | 0.88 0.83 0.89 0.91 0.86 0.84 0.87
Fuji | 0.87 0.84 0.89 0.87 0.85 0.87 0.82
RedChief | 0.86 0.83 0.89 0.85 0.80 0.85 0.79
Gloster | 0.84 0.82 0.86 0.85 0.79 0.80 0.78
GrannySmith | 0.89 0.81 0.93 0.86 0.85 0.89 0.87
E72 | 0.90 0.87 0.88 0.88 0.86 0.89 0.86
Cooper4d3 | 0.85 0.80 0.88 0.87 0.84 0.86 0.82
E33 | 0.87 0.87 0.85 0.89 0.80 0.89 0.79
M.prunifolia | 0.94 0.90 0.91 0.89 0.88 0.94 0.86
M.baccatal | 0.84 0.87 0.88 0.86 0.86 0.90 0.82
M.baccata?2 | 0.82 0.83 0.84 0.85 0.85 0.85 0.82
M.sylvestrisl | 0.89 0.87 0.86 0.85 0.82 0.86 0.80
M.sylvestris?2 | 0.87 0.86 0.89 0.87 0.84 0.88 0.81
M.sylvestris3 | 0.89 0.87 0.86 0.87 0.82 0.86 0.80
42.c.3(Ta Yb2 (bos) 24M31 32E1 Yenice Orak Pancarlik
42.c.3(Tatlitavsy | 1.00
Yb2 (bos) | 0.91 1.00
24M31 | 0.89 0.90 1.00
32E1 | 0.85 0.85 0.88 1.00
Yenice | 0.90 0.89 0.85 0.87 1.00
Orak | 0.86 0.87 0.86 0.81 0.89 1.00
Pancarlik | 0.90 0.86 0.93 0.84 0.89 0.89 1.00
Samsun | 0.81 0.81 0.82 0.81 0.83 0.86 0.84
Harim | 0.90 0.87 0.90 0.88 0.92 0.90 0.97
Gelendost | 0.88 0.86 0.86 0.85 0.84 0.82 0.91



Inebolu | 0.86 0.89 0.91 0.87 0.84 0.83 0.92
GoldenDelicious | 0.83 0.82 0.85 0.83 0.79 0.80 0.88
Jonagold | 0.88 0.84 0.86 0.84 0.85 0.83 0.92
OzarkGold | 0.90 0.81 0.88 0.82 0.83 0.84 0.93
RoyalGala | 0.87 0.80 0.85 0.84 0.83 0.86 0.86
Elstar | 0.86 0.78 0.86 0.85 0.80 0.80 0.90
Melrose | 0.87 0.82 0.84 0.80 0.84 0.86 0.91
Idared | 0.84 0.85 0.88 0.85 0.82 0.81 0.89
Fuji | 0.89 0.87 0.85 0.87 0.88 0.85 0.88
RedChief | 0.84 0.82 0.84 0.84 0.82 0.84 0.89
Gloster | 0.82 0.84 0.82 0.83 0.80 0.80 0.86
GrannySmith | 0.88 0.85 0.89 0.83 0.85 0.88 0.92
E72 | 0.90 0.86 0.90 0.85 0.84 0.89 0.92
Cooper43 | 0.84 0.83 0.85 0.85 0.83 0.83 0.89
E33 | 0.85 0.84 0.83 0.86 0.85 0.86 0.90
M.prunifolia | 0.93 0.92 0.94 0.88 0.88 0.90 0.96
M.baccatal | 0.88 0.82 0.84 0.88 0.86 0.88 0.89
M.baccata?2 | 0.82 0.79 0.82 0.85 0.83 0.87 0.86
M.sylvestrisl | 0.91 0.87 0.87 0.85 0.89 0.89 0.94
M.sylvestris2 | 0.92 0.86 0.86 0.87 0.91 0.90 0.92
M.sylvestris3 | 0.90 0.87 0.85 0.83 0.90 0.91 0.91
Samsun Harim Gelendost Inebolu GoldenDel Jonagold OzarkGold
Samsun | 1.00
Harim | 0.88 1.00
Gelendost | 0.83 0.92 1.00
Inebolu | 0.81 0.91 0.88 1.00
GoldenDelicious | 0.71 0.86 0.84 0.88 1.00
Jonagold | 0.79 0.92 0.87 0.90 0.87 1.00
OzarkGold | 0.77 0.92 0.86 0.89 0.86 0.97 1.00
RoyalGala | 0.84 0.88 0.87 0.81 0.84 0.92 0.91
Elstar | 0.82 0.91 0.84 0.89 0.85 0.92 0.93
Melrose | 0.82 0.93 0.86 0.86 0.84 0.95 0.94
Idared | 0.80 0.90 0.84 0.92 0.88 0.89 0.88
Fuji | 0.84 0.89 0.88 0.85 0.88 0.91 0.87
RedChief | 0.82 0.84 0.84 0.89 0.88 0.86 0.85
Gloster | 0.80 0.86 0.83 0.89 0.86 0.88 0.85
GrannySmith | 0.80 0.91 0.84 0.89 0.89 0.87 0.86
E72 | 0.86 0.94 0.89 0.87 0.85 0.88 0.87
Cooper43 | 0.83 0.90 0.84 0.89 0.88 0.89 0.88
E33 | 0.83 0.95 0.87 0.85 0.82 0.89 0.89
M.prunifolia | 0.86 0.95 0.93 0.92 0.91 0.92 0.93
M.baccatal | 0.83 0.91 0.85 0.83 0.83 0.86 0.88
M.baccata2 | 0.88 0.88 0.83 0.82 0.79 0.85 0.86
M.sylvestrisl | 0.87 0.91 0.89 0.86 0.83 0.87 0.88
M.sylvestris2 | 0.86 0.93 0.90 0.85 0.82 0.88 0.89
M.sylvestris3 | 0.88 0.92 0.89 0.84 0.81 0.87 0.86
RoyalGala Elstar Melrose Idared Fuji RedChief Gloster
RoyalGala | 1.00
Elstar | 0.91 1.00
Melrose | 0.93 0.91 1.00
Idared | 0.86 0.93 0.88 1.00
Fuji | 0.88 0.86 0.89 0.88 1.00
RedChief | 0.85 0.88 0.85 0.89 0.90 1.00
Gloster | 0.85 0.87 0.87 0.89 0.91 0.95 1.00
GrannySmith | 0.86 0.87 0.88 0.90 0.90 0.91 0.88
E72 | 0.92 0.87 0.92 0.86 0.87 0.86 0.85
Cooper4d3 | 0.85 0.88 0.88 0.91 0.94 0.93 0.92
E33 | 0.86 0.85 0.91 0.83 0.89 0.85 0.90
M.prunifolia | 0.90 0.89 0.92 0.89 0.94 0.93 0.91
M.baccatal | 0.89 0.86 0.89 0.83 0.91 0.87 0.84
M.baccata?2 | 0.90 0.87 0.88 0.85 0.84 0.85 0.82
M.sylvestrisl | 0.87 0.87 0.88 0.85 0.92 0.91 0.87
M.sylvestris2 | 0.90 0.89 0.90 0.87 0.91 0.88 0.85
M.sylvestris3 | 0.89 0.85 0.91 0.83 0.92 0.89 0.87
GrannySmi E72 Cooper43 E33 M.prunifoM.baccatalM.baccata2
GrannySmith | 1.00
E72 | 0.94 1.00
Cooper43 | 0.90 0.88 1.00
E33 | 0.87 0.87 0.87 1.00
M.prunifolia | 0.96 0.95 0.93 0.93 1.00
M.baccatal | 0.90 0.89 0.86 0.91 0.94 1.00
M.baccata?2 | 0.85 0.89 0.85 0.86 0.88 0.89 1.00
M.sylvestrisl | 0.91 0.92 0.90 0.88 0.95 0.90 0.88
M.sylvestris2 | 0.90 0.91 0.88 0.90 0.95 0.92 0.91



.sylvestris3 0.91 0.94 0.89

M.sylvest M.sylvest M.sylvest

Z2ER

.sylvestrisl 1.00
.sylvestris?2 0.97 1.00
.sylvestris3 0.98 0.96 1.00
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EK. 1. Cahismada Kullanilan Materyallerin ISSR Markir Calismasi ile Elde Edilen

Benzerlik indeksi Degerleri

Lodiearl Yazelmas Yazelmas Beyazelm Ferik Karanfil Beyelmas Kiselmas
Lodiearlygolden | 1.00
Yazelmasi (2484) | 1.00 1.00
Yazelmasi (2482) | 0.95 0.96 1.00
Beyazelma (2575) | 1.00 1.00 1.00 1.00
Ferik | 0.96 0.96 1.00 1.00 1.00
Karanfil (2570) | 0.94 0.95 1.00 1.00 1.00 1.00
Beyelmasi (2477) | 0.98 0.98 0.95 0.94 0.96 0.94 1.00
Kiselmasi (2590) | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Sahelmasi (2600) | 0.99 0.99 0.97 1.00 0.97 0.97 0.97 0.99
Gelinelmasi (2475 | 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.96
Sekerelmasi (2551 | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
Tatlielma (2511) | 0.96 0.96 1.00 1.00 1.00 1.00 0.96 0.98
Sarielma | 1.00 1.00 0.95 1.00 0.96 0.94 0.98 0.99
Gobek (2455) | 0.99 0.99 0.97 1.00 0.97 0.98 0.99 1.00
Sogutelma (2480) | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Susuzelma (2500) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
Mektepelmasi (256 | 0.97 0.97 0.97 1.00 0.98 0.98 0.97 0.98
Altinokelmasi (24 | 0.99 0.99 1.00 1.00 1.00 0.98 0.98 0.99
Elma (2590) | 1.00 1.00 0.96 1.00 0.96 0.95 0.98 0.99
Demir | 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Rizedemir | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Sandik | 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00
Petek (2577) | 0.93 0.94 1.00 1.00 1.00 1.00 0.93 0.95
Oltuelmasi (2594) | 1.00 1.00 0.97 1.00 0.98 0.96 0.99 1.00
Cincik(2471) | 0.94 0.94 1.00 1.00 1.00 1.00 0.94 0.95
Mahsusaelmasi (24 | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
Elma (2523) | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Petevrekelmasi (2 | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Tavsanbasi (2531) | 0.96 0.96 1.00 1.00 1.00 1.00 0.96 0.97
Tatlielma (2492) | 0.96 0.96 1.00 1.00 1.00 1.00 0.96 0.97
Pasaelmasi | 0.93 0.93 0.99 1.00 0.99 0.99 0.93 0.95
Lazelmasi (2507) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
Hiryemez | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Kadir.hatice (260 | 0.94 0.94 1.00 1.00 1.00 1.00 0.94 0.95
Gluztavsanbasi | 0.95 0.95 1.00 1.00 1.00 1.00 0.94 0.95
180887 (5.1) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
Sivanorelmasi (26 | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
Kalkandelen | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
Karasaki | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Gurcu | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
180887 (5.2) | 0.94 0.94 1.00 1.00 1.00 1.00 0.94 0.95
190887 (1.4) | 0.99 0.99 0.97 1.00 0.97 0.95 0.99 1.00
180887 (4.4) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
200887(1.2) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
Blackjon | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Daldabir | 0.98 0.98 1.00 1.00 1.00 1.00 0.97 0.98
220887(3.2) | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
230887(1.2) | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
250887 (1.10) | 1.00 1.00 0.96 1.00 0.96 0.97 0.98 0.99
Yaztavsanbasi | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
210887 (1.1) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E130887 | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E220887 | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E220887(1.2) | 0.94 0.94 1.00 1.00 1.00 1.00 0.94 0.96
E180887(2.1) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E190887(3.2) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E180887(5.1) | 0.99 0.99 0.97 1.00 0.98 0.95 0.99 1.00
E210887(1.4) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E170887(2.5) | 0.99 0.99 0.97 1.00 0.98 0.95 0.99 1.00
E200887(1.1) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E210887(2.1) | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E130887(2.3) | 0.95 0.95 1.00 1.00 1.00 1.00 0.94 0.95
E220887(3.5) | 0.99 0.99 0.97 1.00 0.98 0.96 0.99 1.00
Reinettetardiva | 0.98 0.98 1.00 1.00 1.00 1.00 0.98 1.00
E2438 | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
E70 | 0.98 0.98 0.97 1.00 0.98 0.98 0.97 0.98
E2329 | 0.96 0.96 1.00 1.00 1.00 1.00 0.94 0.96
E42 | 0.94 0.95 1.00 1.00 1.00 1.00 0.94 0.96
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E40

E45

E55

E52

E51

E50

El2

E49

E6l

E82
E2331
E38

E57
E62.1
E78

E66

E47
E62.2
E56

E37

E63
E63.8.2
E81

E9

E76
E2328
E48

E67
E2332
E2334
E73

E68
E2411
E17

E65

ES
E385e
E392e
E24
Batum
E1l4

E20

E13
Sarigobek
Candir
E371e
E19

E25

E11l
Uzunyumra
E32
Cigit
E383e
E546e
Karpuz
Portakal
E23

E33
Gurcu
E5047
E372e
E2
E496e
542E

E1l
Cidagut
E6
Sinap
384E
E34

E4
Seker
5293
E35

E10
Piraziz
Gumiishane
Gemlik.3cogur.a
Tokat.1
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Tokat.3 \
Tokat.4 |
42.kp.1 (Mayhost. |
42 .a.1(Yazelmas1 |
42 .bs.5(Almila) |
42.e.2 (Ankaraguz |
42.c.5(Yazamasya |
42 .e.6 (Kabaelma) |
42 .ko. (Yaylapina |
42.e.4 (mayhosy.k |
42.e.3 (Hanimteni |
42.e.7(Yildizkir |
42 .kp.3 (Karapina |
42 .c.3(Tatlitavs |
Yb2 (bos) \
24M31 |
32E1 |
Yenice |
Orak |
Pancarlik |
Samsun |
Harim |
Gelendost

Inebolu |
GoldenDelicious |
Jonagold
OzarkGold |
RoyalGala

Elstar |
Melrose |
Idared |
Fuji

RedChief |
Gloster |
GrannySmith |
E72 \
Cooper43 |
E33 \
.prunifolia |
.baccatal
.baccata2
.sylvestrisl |
.sylvestris2 |
.sylvestris3 |

ERRRER

Sahelmasi (2600) |
Gelinelmasi (2475 |
Sekerelmasi (2551 |
Tatlielma (2511) |
Sarielma |
Gobek (2455) |
Sogutelma (2480) |
Susuzelma (2500) |
Mektepelmasi (256
Altinokelmasi (24 |
Elma (2590)

Demir |
Rizedemir

Sandik |
Petek (2577)
Oltuelmasi (2594) |
Cincik(2471) |
Mahsusaelmasi (24 |
Elma (2523)
Petevrekelmasi (2 |
Tavsanbasi (2531) |
Tatlielma (2492) |
Pasaelmasi |
Lazelmasi (2507) |
Huiryemez
Kadir.hatice (260 |
Gliztavsanbasi |
180887 (5.1)
Sivanorelmasi (26 |
Kalkandelen |
Karasaki |
Gurcu |
180887 (5.2)
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0.94 0.95
0.95 0.97
0.99 1.00
0.94 0.95
0.94 0.95
0.99 1.00
0.93 0.94
0.94 0.95
0.94 0.95
0.98 1.00
0.98 0.99
0.93 0.95
0.99 1.00
0.93 0.94
0.94 0.95
0.96 0.98
0.96 0.98
0.99 1.00
0.98 1.00
0.95 0.97
0.98 1.00
0.99 1.00
0.94 0.95
0.99 1.00
0.99 1.00
0.99 1.00
0.99 1.00
0.99 1.00
0.99 1.00
0.99 1.00
0.99 1.00
0.94 0.95
0.94 0.95
0.99 1.00
0.99 1.00
0.99 1.00
0.94 0.95
0.99 1.00
0.99 1.00
0.99 1.00
0.94 0.95
0.94 0.95
0.94 0.95
0.94 0.95

Sogutelm Susuzelm

1.00

0.96 1.00
0.98 0.98
0.99 0.98
0.99 0.95
1.00 1.00
1.00 0.96
1.00 1.00
0.95 1.00
1.00 0.96
0.95 1.00
0.96 1.00
1.00 0.96
1.00 0.96
0.97 1.00
0.97 1.00
0.95 0.99
0.96 1.00
1.00 0.96
0.95 1.00
0.95 1.00
0.96 1.00
0.96 1.00
0.96 1.00
1.00 0.96
1.00 0.96
0.95 1.00
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190887 (1.4)
180887 (4.4
200887 (1.2)
Blackjon
Daldabir
220887(3.2)
230887(1.2)
250887 (1.10)
Yaztavsanbasi
210887 (1.1)
E130887
E220887
E220887 (1.2
£E180887 (2.1
E190887(3.2
£E180887(5.1
E210887 (1.4
E170887(2.5
E200887 (1.1
E210887(2.1
E130887(2.3
E220887(3.5)
Reinettetardiva
E2438

E70

E2329

E42

E71

E40

E45

E55

E52

ES51

E50

E12

E49

E61

E82

E2331

E38

ES57

E62.1

E78

E66

E47

E62.2

ES56

E37

E63

E63.8.2

E81

E9

E76

E2328

E48

E67

E2332

E2334

E73

E68

E2411

E17

E65

ES5

E385e

E392e

E24

Batum

E1l4

E20

E13

Sarigobek
Candir

E371e

E19

E25

E11

Uzunyumra

E32

Cigit
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E383e | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Eb46e | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Karpuz | 0.96 0.99 0.99 0.99 0.93 0.96 0.94 0.99
Portakal | 0.97 0.99 0.99 0.99 0.95 0.96 0.94 0.99
E23 | 0.99 0.95 0.94 0.96 1.00 0.99 0.99 0.94
E33 | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Gurcu | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
E5047 | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
E372e | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
E2 | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
E496e | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
542E | 0.99 0.95 0.94 0.96 1.00 0.99 0.99 0.94
El | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Cidagut | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
E6 | 0.99 0.96 0.96 0.98 0.99 1.00 1.00 0.96
Sinap | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
384E | 0.97 0.95 0.94 0.96 0.98 0.99 0.99 0.94
E34 | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
E4 | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Seker | 0.97 0.99 0.99 0.99 0.95 0.96 0.94 0.99
52975 | 1.00 0.97 0.97 0.97 1.00 1.00 1.00 0.97
E35 | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
E10 | 0.99 0.95 0.95 0.96 1.00 0.99 0.99 0.95
Piraziz | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Gumiishane | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Gemlik.3cogur.a | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Tokat.1l | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Tokat.3 | 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00
Tokat.4 | 0.97 1.00 1.00 1.00 0.95 0.97 0.97 1.00
42 .kp.1 (Mayhost. | 0.99 0.96 0.95 0.97 1.00 1.00 1.00 0.95
42.a.1(Yazelmas1 | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
42 .bs.5(Almila) | 0.97 1.00 1.00 1.00 0.95 0.97 0.95 1.00
42 .e.2 (Ankaraguz | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
42.c.5(Yazamasya | 0.97 0.99 0.99 0.99 0.95 0.96 0.94 0.99
42 .e.6 (Kabaelma) | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
42 .ko. (Yaylapina | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
42 .e.4 (mavhosy.k | 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
42 .e.3 (Hanimteni | 0.97 0.95 0.94 0.96 0.98 0.99 0.99 0.94
42.e.7(Yildizkir | 0.97 0.99 0.99 0.99 0.95 0.96 0.95 0.99
42 .kp.3 (Karapina | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
42.c.3(Tatlitavs | 0.97 0.99 0.99 0.99 0.95 0.96 0.94 0.99
Yb2 (bos) | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
24M31 | 1.00 0.97 0.98 0.97 0.96 1.00 0.98 0.98
32E1 | 1.00 0.97 0.98 0.97 0.96 1.00 0.98 0.98
Yenice | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Orak | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pancarlik | 0.96 0.97 0.97 0.99 0.98 0.96 0.97 0.97
Samsun | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Harim | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Gelendost | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Inebolu | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
GoldenDelicious | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Jonagold | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
OzarkGold | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
RoyalGala | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Elstar | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Melrose | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Idared | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Fuji | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
RedChief | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Gloster | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
GrannySmith | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
E72 | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
Cooper4d3 | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
E33 | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
M.prunifolia | 0.99 0.96 0.95 0.97 0.99 1.00 1.00 0.95
M.baccatal | 1.00 0.97 0.97 0.97 1.00 1.00 1.00 0.97
M.baccata2 | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
M.sylvestrisl | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
M.sylvestris?2 | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
M.sylvestris3 | 0.97 1.00 1.00 1.00 0.94 0.97 0.95 1.00
Mektepel Altinoke Elma (259 DemirRizedemir Sandik Petek (25 Oltuelma
Mektepelmasi (256 | 1.00
Altinokelmasi (24 | 0.96 1.00
Elma (2590) | 0.97 0.99 1.00
Demir | 1.00 1.00 1.00 1.00
Rizedemir | 0.98 0.99 0.99 1.00 1.00
Sandik | 1.00 1.00 1.00 1.00 1.00 1.00



Petek (2577)
Oltuelmasi (2594)
Cincik(2471)
Mahsusaelmasi (24
Elma (2523)
Petevrekelmasi (2
Tavsanbasi (2531)
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E383e
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E23

E33

Gurcu

E5047

E372e

E2
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42 .ko. (Yaylapina
42.e.4 (mayhosy.k
42 .e.3 (Hanimteni
42.e.7(Yildizkir

42 .kp.3 (Karapina
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24M31
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GrannySmith | 0.98 0.99 0.99 1.00 1.00 1.00 0.95 1.00
E72 | 0.98 0.99 0.99 1.00 1.00 1.00 0.95 1.00
Cooper43 | 0.98 0.97 0.94 1.00 0.95 1.00 1.00 0.95
E33 | 0.98 0.99 0.99 1.00 1.00 1.00 0.95 1.00
M.prunifolia | 0.98 0.99 0.99 1.00 1.00 1.00 0.95 1.00
M.baccatal | 1.00 0.98 1.00 1.00 1.00 1.00 0.97 1.00
M.baccata?2 | 0.98 0.97 0.94 1.00 0.95 1.00 1.00 0.95
M.sylvestrisl | 0.98 0.97 0.94 1.00 0.95 1.00 1.00 0.95
M.sylvestris2 | 0.98 0.97 0.94 1.00 0.95 1.00 1.00 0.95
M.sylvestris3 | 0.98 0.97 0.94 1.00 0.95 1.00 1.00 0.95
Cincik (2 Mahsusae Elma (252 Petevrek Tavsanba Tatlielm Pasaelma Lazelmas
Cincik (2471) | 1.00
Mahsusaelmasi (24 | 1.00 1.00
Elma (2523) | 0.95 0.96 1.00
Petevrekelmasi (2 | 0.95 0.96 1.00 1.00
Tavsanbasi (2531) | 1.00 1.00 0.97 0.97 1.00
Tatlielma (2492) | 1.00 1.00 0.97 0.97 1.00 1.00
Pasaelmasi | 0.99 0.99 0.95 0.95 0.99 0.99 1.00
Lazelmasi (2507) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
Hiryemez | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
Kadir.hatice (260 | 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
Gliztavsanbasi | 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
180887 (5.1) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
Sivanorelmasi (26 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
Kalkandelen | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
Karasaki | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
Gurcu | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
180887 (5.2) | 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
190887 (1.4) | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
180887 (4.4) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
200887 (1.2) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
Blackjon | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
Daldabir | 1.00 1.00 0.98 0.98 1.00 1.00 0.98 1.00
220887 (3.2) | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
230887(1.2) | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
250887 (1.10) | 0.96 0.97 0.99 0.99 0.96 0.96 0.96 0.97
Yaztavsanbasi | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
210887(1.1) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E130887 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E220887 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E220887(1.2) | 1.00 1.00 0.95 0.96 1.00 1.00 0.99 1.00
E180887(2.1) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E190887(3.2) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E180887(5.1) | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
E210887(1.4) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E170887(2.5) | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
E200887(1.1) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E210887(2.1) | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E130887(2.3) | 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
E220887(3.5) | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
Reinettetardiva | 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
E2438 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E70 | 0.98 0.98 0.98 0.98 0.97 0.97 0.97 0.98
E2329 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E42 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E71 | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
E40 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E45 | 0.99 0.99 0.94 0.94 1.00 0.99 0.98 0.99
E55 | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
E52 | 0.97 0.97 1.00 1.00 0.97 0.97 0.96 0.97
E51 | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
E50 | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
E12 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E49 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E61 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E82 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E2331 | 0.98 0.98 0.98 0.98 0.97 0.97 0.97 0.98
E38 | 1.00 1.00 0.99 0.99 1.00 1.00 0.99 1.00
E57 | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
E62.1 | 0.99 0.99 0.96 0.96 1.00 1.00 0.98 0.99
E78 | 0.95 0.96 1.00 1.00 0.97 0.97 0.95 0.96
E66 | 0.98 0.98 0.98 0.98 1.00 1.00 0.96 0.98
E47 | 0.97 0.97 0.99 0.99 0.97 0.97 0.95 0.97
E62.2 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E56 | 0.98 0.98 0.98 0.98 1.00 1.00 0.97 0.98
E37 | 1.00 1.00 0.97 0.97 1.00 1.00 0.99 1.00
E63 | 1.00 1.00 0.96 0.96 1.00 1.00 0.99 1.00
E63.8.2 | 1.00 1.00 0.95 0.96 1.00 1.00 0.99 1.00
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Inebolu | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
GoldenDelicious | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
Jonagold | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
OzarkGold \ 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
RoyalGala | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
Elstar \ 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
Melrose | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
Idared \ 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
Fuji | 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
RedChief \ 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
Gloster \ 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
GrannySmith \ 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
E72 | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
Cooper43 \ 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
E33 | 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
M.prunifolia \ 0.95 0.95 1.00 1.00 0.97 0.97 0.94 0.95
M.baccatal \ 0.97 0.97 1.00 1.00 0.97 0.97 0.96 0.97
M.baccata?2 \ 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
M.sylvestrisl | 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
M.sylvestris2 \ 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
M.sylvestris3 | 1.00 1.00 0.95 0.95 1.00 1.00 0.99 1.00
Hiryemez Kadir.ha Gliztavsa 180887 (5 Sivanore Kalkande Karasaki Gurcu
Hiryemez | 1.00
Kadir.hatice (260 | 0.95 1.00
Gliztavsanbasi | 0.95 1.00 1.00
180887 (5.1) \ 0.96 1.00 1.00 1.00
Sivanorelmasi (26 | 0.96 1.00 1.00 1.00 1.00
Kalkandelen \ 0.96 1.00 1.00 1.00 1.00 1.00
Karasaki | 1.00 0.95 0.95 0.96 0.96 0.96 1.00
Gurcu \ 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
180887 (5.2) | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
190887 (1.4) \ 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
180887 (4.4) | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
200887 (1.2) \ 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
Blackjon | 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
Daldabir \ 0.98 1.00 1.00 1.00 1.00 1.00 0.98 0.98
220887(3.2) | 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
230887 (1.2) \ 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
250887(1.10) | 0.99 0.96 0.97 0.97 0.97 0.97 0.99 0.99
Yaztavsanbasi \ 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
210887(1.1) | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E130887 \ 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E220887 | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E220887(1.2) \ 0.95 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E180887(2.1) | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E190887(3.2) \ 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E180887(5.1) | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
E210887(1.4) \ 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E170887(2.5) | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
E200887(1.1) \ 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E210887(2.1) | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E130887(2.3) \ 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
E220887(3.5) | 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
Reinettetardiva | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E2438 | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E70 \ 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E2329 | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E42 \ 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E71 | 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
E40 \ 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E45 | 0.94 0.99 0.99 0.99 0.99 0.99 0.94 0.94
ES5 \ 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
E52 | 1.00 0.97 0.97 0.97 0.97 0.97 1.00 1.00
ES1 \ 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
ES50 \ 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
E12 | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E49 | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E61 | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E82 | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
E2331 | 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E38 | 0.99 1.00 1.00 1.00 1.00 1.00 0.99 0.99
ES7 | 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
E62.1 | 0.96 0.99 0.99 0.99 0.99 0.99 0.96 0.96
E78 | 1.00 0.95 0.95 0.96 0.96 0.96 1.00 1.00
E66 \ 0.98 0.98 0.97 0.98 0.98 0.98 0.98 0.98
E47 \ 0.99 0.96 0.96 0.97 0.97 0.97 0.99 0.99
E62.2 | 0.96 1.00 1.00 1.00 1.00 1.00 0.96 0.96
ES6 \ 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
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Samsun | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Harim | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
Gelendost | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Inebolu | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
GoldenDelicious | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
Jonagold | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
OzarkGold | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
RoyalGala | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
Elstar | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
Melrose | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
Idared | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
Fuji | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
RedChief | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Gloster | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
GrannySmith | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
E72 | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
Cooper43 | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
E33 | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
M.prunifolia | 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00
M.baccatal | 1.00 0.97 0.97 0.97 0.97 0.97 1.00 1.00
M.baccata?2 | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
M.sylvestrisl | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
M.sylvestris2 | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
M.sylvestris3 | 0.95 1.00 1.00 1.00 1.00 1.00 0.95 0.95
180887 (5 190887 (1 180887 (4 200887 (1 Blackjon Daldabir 220887 (3 230887 (1
180887 (5.2) | 1.00
190887 (1.4) | 0.95 1.00
180887 (4.4) | 1.00 0.95 1.00
200887(1.2) | 1.00 0.95 1.00 1.00
Blackjon | 0.95 1.00 0.96 0.96 1.00
Daldabir | 1.00 0.98 1.00 1.00 0.98 1.00
220887 (3.2) | 0.95 1.00 0.96 0.96 1.00 0.98 1.00
230887(1.2) | 0.95 1.00 0.96 0.96 1.00 0.98 1.00 1.00
250887 (1.10) | 0.96 0.99 0.97 0.97 0.99 0.98 0.99 0.99
Yaztavsanbasi | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
210887(1.1) | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E130887 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E220887 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E220887(1.2) | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E180887(2.1) | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E190887(3.2) | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E180887(5.1) | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
E210887(1.4) | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E170887(2.5) | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
E200887(1.1) | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E210887(2.1) | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E130887(2.3) | 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95
E220887(3.5) | 0.95 1.00 0.96 0.96 1.00 0.98 1.00 1.00
Reinettetardiva | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E2438 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E70 | 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E2329 | 1.00 0.96 1.00 1.00 0.96 1.00 0.96 0.96
E42 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E71 | 0.95 1.00 0.96 0.96 1.00 0.98 1.00 1.00
E40 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E45 | 0.99 0.94 0.99 0.99 0.94 0.98 0.94 0.94
E55 | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
E52 | 0.97 1.00 0.97 0.97 1.00 0.98 1.00 1.00
E51 | 0.95 1.00 0.96 0.96 1.00 0.98 1.00 1.00
E50 | 0.95 1.00 0.96 0.96 1.00 0.98 1.00 1.00
E12 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E49 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E61 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E82 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E2331 | 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E38 | 1.00 0.99 1.00 1.00 0.99 1.00 0.99 0.99
E57 | 0.95 1.00 0.96 0.96 1.00 0.98 1.00 1.00
E62.1 | 0.99 0.96 0.99 0.99 0.96 1.00 0.96 0.96
E78 | 0.95 1.00 0.96 0.96 1.00 0.98 1.00 1.00
E66 | 0.98 0.97 0.98 0.98 0.98 1.00 0.98 0.98
E47 | 0.96 0.99 0.97 0.97 0.99 0.98 0.99 0.99
E62.2 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E56 | 0.98 0.98 0.98 0.98 0.98 1.00 0.98 0.98
E37 | 1.00 0.97 1.00 1.00 0.97 1.00 0.97 0.97
E63 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E63.8.2 | 1.00 0.95 1.00 1.00 0.96 1.00 0.96 0.96
E81 | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
E9 | 0.99 0.96 0.99 0.99 0.96 0.98 0.96 0.96
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.c.5(Yazamasya
.e.6 (Kabaelma)
o. (Yaylapina
.4 (mayhosy.k
.3 (Hanimteni
.7(Yildizkir
.3 (Karapina
(Tatlitavs

.k
.e.4d
.e.3
.e.’7
.k

P
.c.3

Yb2 (bos)
24M31
32E1
Yenice
Orak
Pancarlik
Samsun
Harim
Gelendost
Inebolu
GoldenDelicious

OORrRPrORrRORrRPROOOHrHOOOORHRrHFPFFRFOOFRFORFRFRPFRPPRPORFRPRPOOOORFRPRPFPOHFFOOOOHOOOOHOOORRPRPFPROORFRPRRFPPOOOHROOORHRRHFOORRFRFRPRERPPOOOR OR

PRPORPRPRPORPRRPOOOORHROORROOOHFHOORFFROOORFRFROOORFRFRFPROOOOORHRRFPRFRPROOFRFPFPFRFRPPFPFOOOOOOORRRFPFOOOOOOOHRHFHFOORFRPFOOOOOODOOORRH

oOoorororoocoroocoorrPrrRrOORRFORPRPRPRPRORPRPRPOOOORFRPPFPOHFFOOOOHHOOOOHOOORRPRPFPROORPRPRPPOOORHROOOHRFRHFOORRRFRERPRERPPOOOR ORF

oorororoocoroococoorrroOooOoOrRrFRFORRPPRPRORPRPRPOOOORFRPPFPOHFFOOOOHOOOOHOOORRPRPFPOORPRRPPOOORHROOORFRHFOORRRFRERPRERPPOOOR ORF

PRPORPRPRPORPRRPOOOORROORROOOHOORFRFROOORFRFROOORFRFRRFPROOOOORRRFPPFRPROOFRFRFPFRFRPPFPOOOOOOORRRFPFOOOOOOOHRHFHFOORFRPFOOOOOOOOORRH

OO ORrFRPRPOOORRLRORORRFRRLPFRORRPORRLPRPORRLPOOORRFERRPOROO0O0OO0ORO0O0O0O0ORORORRPFROORRFPRLEPELPFEPORRPOORRPOORRERERERLOREREOR

PRPORPRPRPORPRRPOOOORHROOFHROOOHFHOORFRFOOORFROOORFRFRRFPROOOOOHRRFPPFRPROOFRFRFPFRFRPPFPROOOOOOORFRRRFPFOOOOOOOHRHFHFOORFRPFOOOOOOOOORRH

PRPORPRPRPORPRRPOOOORFROORROOOHOORFRFOOORFRFROOORFRFRRFPROOOOOHRRFPPFRPROOFRFRFPFRFRPRPFPOOOOOOORFRRFPFOOOOOOOHRFHFOORFRPFOOOOOOOOOoORRH
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Jonagold | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
OzarkGold | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
RoyalGala | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
Elstar | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
Melrose | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
Idared | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
Fuji | 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95
RedChief | 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95
Gloster | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
GrannySmith | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
E72 | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
Cooper43 | 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95
E33 | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
M.prunifolia | 0.95 1.00 0.95 0.95 1.00 0.98 1.00 1.00
M.baccatal | 0.97 1.00 0.97 0.97 1.00 0.98 1.00 1.00
M.baccata?2 | 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95
M.sylvestrisl | 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95
M.sylvestris2 | 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95
M.sylvestris3 | 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.95

250887 (1 Yaztavsa 210887(1 E130887 E220887 E220887( E180887( E190887(

250887 (1.10) | 1.00

Yaztavsanbasi | 0.97 1.00

210887 (1.1) | 0.97 1.00 1.00

E130887 | 0.97 1.00 1.00 1.00

£E220887 | 0.97 1.00 1.00 1.00 1.00

E220887(1.2) | 0.97 1.00 1.00 1.00 1.00 1.00

E180887(2.1) | 0.97 1.00 1.00 1.00 1.00 1.00 1.00
E190887(3.2) | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E180887(5.1) | 0.99 0.95 0.95 0.95 0.95 0.95 0.95 0.95
E210887(1.4) | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E170887(2.5) | 0.99 0.95 0.95 0.95 0.95 0.95 0.95 0.95
E200887(1.1) | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
£E210887(2.1) | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E130887(2.3) | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E220887(3.5) | 0.99 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Reinettetardiva | 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E2438 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E70 | 1.00 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E2329 | 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E42 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E71 | 0.99 0.96 0.96 0.96 0.96 0.96 0.96 0.96
E40 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E45 | 0.96 0.99 0.99 0.99 0.99 1.00 0.99 0.99
E55 | 1.00 0.95 0.95 0.95 0.95 0.95 0.95 0.95
E52 | 0.99 0.97 0.97 0.97 0.97 0.97 0.97 0.97
E51 | 0.99 0.96 0.96 0.96 0.96 0.96 0.96 0.96
E50 | 0.99 0.96 0.96 0.96 0.96 0.96 0.96 0.96
E12 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E49 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E61 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E82 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E2331 | 0.99 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E38 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E57 | 0.99 0.96 0.96 0.96 0.96 0.96 0.96 0.96
E62.1 | 0.96 0.99 0.99 0.99 0.99 0.99 0.99 0.99
E78 | 0.99 0.96 0.96 0.96 0.96 0.96 0.96 0.96
E66 | 0.96 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E47 | 0.99 0.97 0.97 0.97 0.97 0.96 0.97 0.97
E62.2 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E56 | 0.96 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E37 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E63 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E63.8.2 | 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E81 | 1.00 0.95 0.95 0.95 0.95 0.95 0.95 0.95
E9 | 0.95 0.99 0.99 0.99 0.99 0.99 0.99 0.99
E76 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E2328 | 0.99 0.96 0.96 0.96 0.96 0.96 0.96 0.96
E48 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E67 | 0.98 0.97 0.97 0.97 0.97 0.96 0.97 0.97
E2332 | 0.96 0.98 0.98 0.98 0.98 0.98 0.98 0.98
E2334 | 1.00 0.94 0.94 0.94 0.94 0.94 0.94 0.94
E73 | 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E68 | 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E2411 | 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E17 | 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E65 | 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ES | 0.99 0.95 0.95 0.95 0.95 0.95 0.95 0.95
E385e | 0.99 0.95 0.95 0.95 0.95 0.95 0.95 0.95



E392e
E24
Batum
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E20

E13
Sarigobek
Candir
E371e
E19

E25

Ell
Uzunyumra
E32
Cigit
E383e
ES546e
Karpuz
Portakal
E23

E33
Gurcu
E5047
E372e

E2

E496e
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Cidagut

E6

Sinap
384E
E34

E4

Seker

52975

E35

E10

Piraziz
Glimiishane
Gemlik.3cogur.a
Tokat.1l

Tokat.3

Tokat.4

42
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42
42
42
42
42
42
42
42
42
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.kp.1 (Mayhost.
.a.l(Yazelmasi
.bs.5(Almila)

.e.2 (Ankaraguz
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.e.6 (Kabaelma)
(Yaylapina
(mayhosy.k
(Hanimteni
(Yildizkir
.kp.3 (Karapina
.c.3(Tatlitavs

.ko.
.e.4
.e.3
.e.’7

Yb2 (bos)
24M31
32E1
Yenice
Orak
Pancarlik
Samsun
Harim
Gelendost
Inebolu
GoldenDelicious
Jonagold
OzarkGold
RoyalGala
Elstar
Melrose
Idared
Fuji
RedChief
Gloster
GrannySmith
E72
Cooper4d3
E33
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.prunifolia
.baccatal
.baccata2
.sylvestrisl
.sylvestris?2
.sylvestris3

EREREERR

E180887(5.1
E210887(1.4
E170887(2.5
E200887(1.1
E210887(2.1
E130887(2.3
E220887(3.5)
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E2438
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E40
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E49

E6l

E82

E2331
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E57
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E78

E66

E47
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E56

E37

E63
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E81

E9

E76

E2328

E48

E67

E2332
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E73

E68

E2411

E17
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E392e

E24
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E20

E13
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E19

E25
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Gurcu \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
E5047 \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
E372e \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
E2 \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
E496e \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
542E \ 0.99 0.94 0.99 0.94 0.94 0.95 0.99 0.98
El \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Cidagut \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
E6 \ 1.00 0.96 1.00 0.96 0.96 0.95 1.00 1.00
Sinap \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
384E | 0.99 0.94 0.99 0.94 0.94 0.94 0.99 0.98
E34 \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
E4 | 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Seker \ 0.94 0.99 0.94 0.99 0.99 1.00 0.94 0.98
5297 \ 1.00 0.97 1.00 0.97 0.97 0.97 1.00 1.00
E35 \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
E10 \ 0.99 0.95 0.99 0.95 0.95 0.95 0.99 0.98
Piraziz \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Gumiishane \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Gemlik.3cogur.a | 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Tokat.l \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Tokat.3 \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Tokat.4 \ 0.97 1.00 0.97 1.00 1.00 1.00 0.97 1.00
42 .kp.1 (Mayhost. | 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
42.a.1(Yazelmas1 | 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
42.bs.5(Almila) | 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
42.e.2 (Ankaraguz | 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
42.c.5(Yazamasya | 0.94 0.99 0.94 0.99 0.99 1.00 0.94 0.98
42.e.6 (Kabaelma) | 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
42.ko. (Yaylapina | 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
42.e.4 (mayhosy.k | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
42.e.3 (Hanimteni | 0.99 0.94 0.99 0.94 0.94 0.94 0.99 0.98
42.e.7(Yildizkir | 0.94 0.99 0.94 0.99 0.99 1.00 0.95 0.98
42 .kp.3 (Karapina | 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
42.c.3(Tatlitavs | 0.94 0.99 0.94 0.99 0.99 1.00 0.94 0.98
Yb2 (bos) \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
24M31 | 0.98 0.98 0.98 0.98 0.98 0.97 0.98 1.00
32E1 \ 0.98 0.98 0.98 0.98 0.98 0.97 0.98 1.00
Yenice \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Orak \ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pancarlik \ 0.97 0.97 0.97 0.97 0.97 0.98 0.97 0.98
Samsun \ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Harim \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Gelendost \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Inebolu \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
GoldenDelicious | 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Jonagold \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
OzarkGold \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
RoyalGala \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Elstar \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Melrose \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Idared \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Fuji \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
RedChief \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Gloster \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
GrannySmith \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
E72 \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
Cooper43 \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
E33 \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
M.prunifolia \ 1.00 0.95 1.00 0.95 0.95 0.95 1.00 1.00
M.baccatal \ 1.00 0.97 1.00 0.97 0.97 0.97 1.00 1.00
M.baccata?2 \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
M.sylvestrisl | 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
M.sylvestris2 \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
M.sylvestris3 \ 0.95 1.00 0.95 1.00 1.00 1.00 0.95 1.00
E2438 E70 E2329 E42 E71 E40 E45 E55
E2438 \ 1.00
E70 | 0.98 1.00
E2329 \ 1.00 0.99 1.00
E42 | 1.00 0.98 1.00 1.00
E71 \ 0.96 0.98 0.96 0.96 1.00
E40 | 1.00 0.98 1.00 1.00 0.96 1.00
E45 \ 0.99 0.96 0.99 0.99 0.94 0.99 1.00
ES5 | 0.95 0.97 0.95 0.95 1.00 0.95 0.94 1.00
E52 \ 0.97 1.00 0.98 0.97 1.00 0.97 0.96 1.00
ES1 \ 0.96 0.98 0.96 0.96 1.00 0.96 0.94 1.00
ES50 \ 0.96 0.98 0.96 0.96 1.00 0.96 0.94 1.00
E12 \ 1.00 0.98 1.00 1.00 0.96 1.00 0.99 0.95
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42.ko. (Yaylapina | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
42.e.4 (mayhosy.k | 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00
42.e.3 (Hanimteni | 0.94 0.97 0.94 0.94 0.99 0.94 0.93 0.99
42.e.7(Yildizkir | 0.99 0.98 1.00 0.99 0.95 0.99 0.99 0.95
42.kp.3 (Karapina | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
42.c.3(Tatlitavs | 0.99 0.98 1.00 0.99 0.94 0.99 0.99 0.95
Yb2 (bos) | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
24M31 | 0.98 1.00 0.98 0.98 0.98 0.98 0.96 0.97
32E1 | 0.98 1.00 0.98 0.98 0.98 0.98 0.96 0.97
Yenice | 0.95 0.97 0.95 0.95 1.00 0.95 0.94 1.00
Orak | 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00
Pancarlik | 0.97 0.96 0.97 0.97 0.97 0.97 0.96 0.97
Samsun | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Harim | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
Gelendost | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
Inebolu | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
GoldenDelicious | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
Jonagold | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
OzarkGold | 0.95 0.97 0.95 0.95 1.00 0.95 0.94 1.00
RoyalGala | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
Elstar | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
Melrose | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
Idared | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
Fuji | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
RedChief | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
Gloster | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
GrannySmith | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
E72 | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
Cooper43 | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
E33 | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
M.prunifolia | 0.95 0.98 0.95 0.95 1.00 0.95 0.94 1.00
M.baccatal | 0.97 1.00 0.98 0.97 1.00 0.97 0.96 1.00
M.baccata2 | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
M.sylvestrisl | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
M.sylvestris2 | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
M.sylvestris3 | 1.00 0.98 1.00 1.00 0.95 1.00 0.99 0.95
E52 E51 E50 El2 E49 E6l E82 E2331
E52 | 1.00
E51 | 1.00 1.00
E50 | 1.00 1.00 1.00
E12 | 0.97 0.96 0.96 1.00
E49 | 0.97 0.96 0.96 1.00 1.00
E6l | 0.97 0.96 0.96 1.00 1.00 1.00
E82 | 0.97 0.96 0.96 1.00 1.00 1.00 1.00
E2331 | 1.00 0.98 0.98 0.98 0.98 0.98 0.98 1.00
E38 | 0.99 0.99 0.99 1.00 1.00 1.00 1.00 0.99
E57 | 1.00 1.00 1.00 0.96 0.96 0.96 0.96 0.98
E62.1 | 0.97 0.96 0.96 0.99 0.99 0.99 0.99 0.96
E78 | 1.00 1.00 1.00 0.96 0.96 0.96 0.96 0.98
E66 | 0.97 0.98 0.98 0.98 0.98 0.98 0.98 0.95
E47 | 1.00 0.99 0.99 0.97 0.97 0.97 0.97 0.99
E62.2 | 0.97 0.96 0.96 1.00 1.00 1.00 1.00 0.98
E56 | 0.97 0.98 0.98 0.98 0.98 0.98 0.98 0.95
E37 | 0.97 0.97 0.97 1.00 1.00 1.00 1.00 0.97
E63 | 0.97 0.96 0.96 1.00 1.00 1.00 1.00 0.98
E63.8.2 | 0.97 0.96 0.96 1.00 1.00 1.00 1.00 0.98
E81 | 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.98
E9 | 0.96 0.96 0.96 0.99 0.99 0.99 0.99 0.96
E76 | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
E2328 | 1.00 1.00 1.00 0.96 0.96 0.96 0.96 0.98
E48 | 0.97 0.96 0.96 1.00 1.00 1.00 1.00 0.98
E67 | 0.96 0.97 0.97 0.97 0.97 0.97 0.97 0.94
E2332 | 0.97 0.98 0.98 0.98 0.98 0.98 0.98 0.95
E2334 | 0.99 0.99 0.99 0.94 0.94 0.94 0.94 0.97
E73 | 0.97 0.95 0.95 1.00 1.00 1.00 1.00 0.98
E68 | 0.97 0.95 0.95 1.00 1.00 1.00 1.00 0.98
E2411 | 0.97 0.95 0.95 1.00 1.00 1.00 1.00 0.98
E17 | 0.97 0.95 0.95 1.00 1.00 1.00 1.00 0.98
E65 | 0.97 0.96 0.96 1.00 1.00 1.00 1.00 0.98
E5 | 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.98
E385e | 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.98
E392e | 0.97 0.95 0.95 1.00 1.00 1.00 1.00 0.98
E24 | 0.97 0.95 0.95 1.00 1.00 1.00 1.00 0.98
Batum | 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.98
E1l4 | 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.98
E20 | 1.00 1.00 1.00 0.97 0.97 0.97 0.97 0.97
E13 | 0.97 0.95 0.95 1.00 1.00 1.00 1.00 0.98
Sarigobek | 0.96 0.94 0.94 0.99 0.99 0.99 0.99 0.97
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42.e.3 (Hanimteni | 0.98 0.99 0.95 0.99 0.96 0.98 0.94 0.96
42.e.7(Yildizkir | 0.99 0.95 0.98 0.95 0.96 0.95 0.99 0.97
42.kp.3 (Karapina | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
42.c.3(Tatlitavs | 0.99 0.94 0.98 0.94 0.96 0.95 0.99 0.96
Yb2 (bos) | 1.00 0.95 0.99 0.95 0.98 0.96 1.00 0.98
24M31 | 0.99 0.98 0.96 0.98 0.95 0.99 0.98 0.95
32E1 \ 0.99 0.98 0.96 0.98 0.95 0.99 0.98 0.95
Yenice | 0.99 1.00 0.96 1.00 0.97 0.99 0.95 0.97
Orak | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pancarlik | 0.99 0.97 0.98 0.97 0.99 0.95 0.97 0.99
Samsun | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Harim | 0.99 1.00 0.96 1.00 0.97 0.99 0.95 0.97
Gelendost | 1.00 0.95 0.99 0.95 0.97 0.96 1.00 0.97
Inebolu | 0.99 1.00 0.96 1.00 0.97 0.99 0.95 0.97
GoldenDelicious | 0.99 1.00 0.96 1.00 0.97 0.99 0.95 0.97
Jonagold | 0.99 1.00 0.96 1.00 0.97 0.99 0.95 0.97
OzarkGold | 0.99 1.00 0.96 1.00 0.97 0.99 0.95 0.97
RoyalGala | 0.99 1.00 0.96 1.00 0.97 0.99 0.95 0.97
Elstar | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
Melrose | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
Idared | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
Fuji | 1.00 0.95 0.99 0.95 0.98 0.96 1.00 0.98
RedChief | 1.00 0.95 0.99 0.95 0.98 0.96 1.00 0.98
Gloster | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
GrannySmith | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
E72 | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
Cooper43 | 1.00 0.95 0.99 0.95 0.98 0.96 1.00 0.98
E33 | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
M.prunifolia | 0.99 1.00 0.96 1.00 0.98 0.99 0.95 0.98
M.baccatal | 0.99 1.00 0.97 1.00 0.97 1.00 0.97 0.97
M.baccata2 | 1.00 0.95 0.99 0.95 0.98 0.96 1.00 0.98
M.sylvestrisl | 1.00 0.95 0.99 0.95 0.98 0.96 1.00 0.98
M.sylvestris2 | 1.00 0.95 0.99 0.95 0.98 0.96 1.00 0.98
M.sylvestris3 | 1.00 0.95 0.99 0.95 0.98 0.96 1.00 0.98
E37 E63 E63.8.2 E81 E9 E76 E2328 E48
E37 | 1.00
E63 | 1.00 1.00
E63.8.2 | 1.00 1.00 1.00
E81 | 0.97 0.95 0.95 1.00
E9 | 0.99 0.99 0.99 0.96 1.00
E76 | 1.00 1.00 1.00 1.00 0.98 1.00
E2328 | 0.97 0.96 0.96 1.00 0.96 1.00 1.00
E48 | 1.00 1.00 1.00 0.95 0.99 1.00 0.96 1.00
E67 | 1.00 0.97 0.98 0.98 0.97 1.00 0.97 0.97
E2332 | 1.00 0.98 0.98 0.98 0.99 1.00 0.98 0.98
E2334 | 0.97 0.94 0.95 1.00 0.95 1.00 0.99 0.94
E73 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E68 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E2411 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E17 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E65 | 1.00 1.00 1.00 0.95 0.99 1.00 0.96 1.00
E5 | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E385e | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E392e | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E24 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Batum | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E1l4 | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E20 | 1.00 0.97 0.97 1.00 0.99 1.00 1.00 0.97
E13 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Sarigobek | 0.99 0.99 0.99 0.94 0.97 0.98 0.94 0.99
Candir | 1.00 0.99 1.00 0.95 0.97 1.00 0.94 0.99
E371e | 1.00 0.99 1.00 0.95 0.97 1.00 0.94 0.99
E19 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E25 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E1l | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Uzunyumra | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E32 | 0.97 0.96 0.96 1.00 0.96 1.00 1.00 0.96
Cigit | 1.00 1.00 1.00 0.94 0.98 1.00 0.94 1.00
E383e | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E546e | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Karpuz | 0.99 0.99 0.99 0.94 0.97 0.98 0.94 0.99
Portakal | 1.00 0.99 1.00 0.95 0.97 1.00 0.94 0.99
E23 | 0.97 0.94 0.95 1.00 0.95 1.00 0.99 0.94
E33 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Gurcu | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E5047 | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E372e | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E2 | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95



E496e | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
542E | 0.97 0.94 0.95 1.00 0.95 1.00 0.99 0.94
E1l | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Cidagut | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E6 | 0.97 0.96 0.96 1.00 0.96 1.00 1.00 0.96
Sinap | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
384E | 0.96 0.94 0.94 0.99 0.95 0.98 0.99 0.94
E34 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E4 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Seker | 1.00 0.99 1.00 0.95 0.97 1.00 0.94 0.99
5297 | 0.97 0.97 0.97 1.00 0.96 1.00 1.00 0.97
E35 | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E10 | 0.97 0.95 0.96 1.00 0.95 1.00 0.99 0.95
Piraziz | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Glimiishane | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Gemlik.3cogur.a | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Tokat.1l | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Tokat.3 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Tokat.4 | 1.00 1.00 1.00 0.97 0.99 1.00 0.97 1.00
42.kp.1 (Mayhost. | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
42.a.1(Yazelmas1 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
42.bs.5(Almila) | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
42.e.2 (Ankaraguz | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
42.c.5(Yazamasya | 1.00 0.99 1.00 0.95 0.97 1.00 0.94 0.99
42.e.6 (Kabaelma) | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
42 .ko. (Yaylapina | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
42.e.4 (mayhosy.k | 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
42.e.3 (Hanimteni | 0.96 0.94 0.94 0.99 0.95 0.98 0.99 0.94
42.e.7(Yildizkir | 1.00 0.99 1.00 0.95 0.97 1.00 0.95 0.99
42 .kp.3 (Karapina | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
42.c.3(Tatlitavs | 1.00 0.99 1.00 0.95 0.97 1.00 0.94 0.99
Yb2 (bos) | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
24M31 | 0.97 0.98 0.98 0.98 0.96 1.00 0.98 0.98
32E1 | 0.97 0.98 0.98 0.98 0.96 1.00 0.98 0.98
Yenice | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Orak | 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Pancarlik | 1.00 0.97 0.98 0.98 0.97 1.00 0.97 0.97
Samsun | 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
Harim | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Gelendost | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Inebolu | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
GoldenDelicious | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Jonagold | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
OzarkGold | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
RoyalGala | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Elstar | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Melrose | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Idared | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Fuji | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
RedChief | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
Gloster | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
GrannySmith | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
E72 | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
Cooper43 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E33 | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
M.prunifolia | 0.97 0.95 0.95 1.00 0.96 1.00 1.00 0.95
M.baccatal | 0.97 0.97 0.97 1.00 0.95 1.00 1.00 0.97
M.baccata?2 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
M.sylvestrisl | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
M.sylvestris2 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
M.sylvestris3 | 1.00 1.00 1.00 0.95 0.99 1.00 0.95 1.00
E67 E2332 E2334 E73 E68 E2411 E17 E65
E67 | 1.00
E2332 | 0.99 1.00
E2334 | 0.98 0.97 1.00
E73 | 0.97 0.98 0.94 1.00
E68 | 0.96 0.98 0.94 1.00 1.00
E2411 | 0.97 0.98 0.94 1.00 1.00 1.00
E17 | 0.96 0.98 0.94 1.00 1.00 1.00 1.00
E65 | 0.97 0.98 0.94 1.00 1.00 1.00 1.00 1.00
E5 | 0.96 0.98 0.99 0.95 0.95 0.95 0.95 0.95
E385e | 0.97 0.98 0.99 0.95 0.95 0.95 0.95 0.95
E392e | 0.97 0.98 0.94 1.00 1.00 1.00 1.00 1.00
E24 | 0.97 0.98 0.94 1.00 1.00 1.00 1.00 1.00
Batum | 0.97 0.98 0.99 0.95 0.95 0.95 0.95 0.95
E1l4 | 0.97 0.98 0.99 0.95 0.95 0.95 0.95 0.95
E20 | 0.99 1.00 0.99 0.97 0.97 0.97 0.97 0.97
E13 | 0.96 0.97 0.94 1.00 1.00 1.00 1.00 1.00
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ES E385e E392e E24 Batum E14 E20 E13

ES | 1.00

E385e | 1.00 1.00

E392e | 0.95 0.95 1.00

E24 | 0.95 0.95 1.00 1.00

Batum | 1.00 1.00 0.95 0.95 1.00

E1l4 | 1.00 1.00 0.95 0.95 1.00 1.00

E20 | 1.00 1.00 0.97 0.97 1.00 1.00 1.00

E13 | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Sarigobek | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
Candir | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
E371e | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
E19 | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
E25 | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
E11l | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Uzunyumra | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
E32 | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Cigit | 0.94 0.94 1.00 1.00 0.94 0.94 0.97 1.00
E383e | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
ES546e | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Karpuz | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
Portakal | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
E23 | 0.99 0.99 0.94 0.94 0.99 0.99 0.99 0.94
E33 | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Gurcu | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
E5047 | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
E372e | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
E2 | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
E496e | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
542F | 0.99 0.99 0.94 0.94 0.99 0.99 0.99 0.94
El | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Cidagut | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
E6 | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Sinap | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
384E | 0.99 0.99 0.94 0.94 0.99 0.99 0.99 0.94
E34 | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
E4 | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Seker | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
529j | 1.00 1.00 0.97 0.97 1.00 1.00 1.00 0.97
E35 | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
E10 | 0.99 0.99 0.94 0.94 0.99 0.99 0.99 0.94
Piraziz | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Glimiishane | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Gemlik.3cogur.a | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Tokat.1l | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Tokat.3 | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Tokat.4 | 0.97 0.97 1.00 1.00 0.97 0.97 1.00 1.00
42 .kp.1 (Mayhost. | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.94
42.a.1(Yazelmasi | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
42 .bs.5(Almila) | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
42 .e. 2(Ankaraguz | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
42.c.5(Yazamasya | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
42.e.6 (Kabaelma) | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
42. k . (Yaylapina | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
42.e. 4(mayhosy.k | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
42.e.3 (Hanimteni | 0.99 0.99 0.94 0.94 0.99 0.99 0.99 0.94
42.e.7(Yildizkir | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
42 .kp.3 (Karapina | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
42.c.3(Tatlitavs | 0.94 0.94 0.99 0.99 0.94 0.94 0.96 0.99
Yb2 (bos) | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
24M31 | 0.98 0.98 0.98 0.98 0.98 0.98 0.97 0.97
32E1 | 0.98 0.98 0.98 0.98 0.98 0.98 0.97 0.97
Yenice | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.94
Orak | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pancarlik | 0.96 0.97 0.97 0.97 0.97 0.97 0.99 0.96
Samsun | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Harim | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Gelendost | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
Inebolu | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
GoldenDelicious | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Jonagold | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
OzarkGold | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.94
RoyalGala | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Elstar | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Melrose | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Idared | 1.00 1.00 0.95 0.95 1.00 1.00 1.00 0.95
Fuji | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
RedChief | 0.95 0.95 1.00 1.00 0.95 0.95 0.97 1.00
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Idared | 0.94 0.94 0.94 0.95 0.95 0.95 1.00 1.00
Fuji | 0.99 0.99 0.99 1.00 1.00 1.00 0.95 0.95
RedChief | 0.99 0.99 0.99 1.00 1.00 1.00 0.95 0.95
Gloster | 0.94 0.94 0.94 0.95 0.95 0.95 1.00 1.00
GrannySmith | 0.94 0.94 0.94 0.95 0.95 0.95 1.00 1.00
E72 | 0.94 0.94 0.94 0.95 0.95 0.95 1.00 1.00
Cooper43 | 0.99 0.99 0.99 1.00 1.00 1.00 0.95 0.95
E33 | 0.94 0.94 0.94 0.95 0.95 0.95 1.00 1.00
M.prunifolia | 0.94 0.94 0.94 0.95 0.95 0.95 1.00 1.00
M.baccatal | 0.96 0.97 0.97 0.97 0.97 0.97 1.00 1.00
M.baccata2 | 0.99 0.99 0.99 1.00 1.00 1.00 0.95 0.95
M.sylvestrisl | 0.99 0.99 0.99 1.00 1.00 1.00 0.95 0.95
M.sylvestris2 | 0.99 0.99 0.99 1.00 1.00 1.00 0.95 0.95
M.sylvestris3 | 0.99 0.99 0.99 1.00 1.00 1.00 0.95 0.95
Cigit E383e E546e Karpuz Portakal E23 E33 Gurcu
Cigit | 1.00
E383e | 1.00 1.00
ES546e | 1.00 1.00 1.00
Karpuz | 0.99 0.99 0.99 1.00
Portakal | 0.99 0.99 0.99 0.98 1.00
E23 | 0.93 0.94 0.94 0.93 0.95 1.00
E33 | 1.00 1.00 1.00 0.99 0.99 0.94 1.00
Gurcu | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
E5047 | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
E372e | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
E2 | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
E496e | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
542E | 0.93 0.94 0.94 0.93 0.95 1.00 0.94 0.99
El | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Cidagut | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
E6 | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Sinap | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
384E | 0.93 0.94 0.94 0.96 0.93 0.98 0.94 0.99
E34 | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
E4 | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
Seker | 0.99 0.99 0.99 0.98 1.00 0.95 0.99 0.94
52973 | 0.96 0.97 0.97 0.96 0.97 1.00 0.97 1.00
E35 | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
E10 | 0.93 0.94 0.94 0.93 0.95 1.00 0.94 0.99
Piraziz | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
Gumiishane | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
Gemlik.3cogur.a | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Tokat.1l | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
Tokat.3 | 1.00 1.00 1.00 0.99 1.00 0.95 1.00 0.95
Tokat.4 | 1.00 1.00 1.00 0.99 0.99 0.96 1.00 0.97
42.kp.1 (Mayhost. | 0.94 0.95 0.95 0.94 0.95 1.00 0.95 1.00
42.a.1(Yazelmasi | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
42.bs.5(Almila) | 1.00 1.00 1.00 0.99 1.00 0.95 1.00 0.95
42.e. 2(Ankaraguz | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
42.c.5(Yazamasya | 0.99 0.99 0.99 0.98 1.00 0.95 0.99 0.94
42 .e.6 (Kabaelma) | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
42. k . (Yaylapina | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
42.e. 4(mayhosy.k | 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00
42.e.3 (Hanimteni | 0.93 0.94 0.94 0.96 0.93 0.98 0.94 0.99
42.e.7(Yildizkir | 0.99 0.99 0.99 0.98 1.00 0.95 0.99 0.94
42. kp 3 (Karapina | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
42.c.3(Tatlitavs | 0.99 0.99 0.99 0.98 1.00 0.95 0.99 0.94
Yb2(bos) | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
24M31 | 0.97 0.98 0.98 0.97 0.97 0.97 0.98 0.98
32E1 | 0.97 0.98 0.98 0.96 0.96 0.96 0.98 0.98
Yenice | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Orak | 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Pancarlik | 0.96 0.97 0.97 0.95 0.98 0.98 0.97 0.97
Samsun | 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Harim | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Gelendost | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
Inebolu | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
GoldenDelicious | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Jonagold | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
OzarkGold | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
RoyalGala | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Elstar | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Melrose | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Idared | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
Fuji | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
RedChief | 1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
Gloster | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
GrannySmith | 0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
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oper43
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.prunifolia
.baccatal
.baccata2
.sylvestrisl
.sylvestris2
.sylvestris3

nap

0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
0.94 0.95 0.95 0.94 0.94 0.99 0.95 1.00
0.97 0.97 0.97 0.96 0.97 1.00 0.97 1.00
1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
1.00 1.00 1.00 0.99 0.99 0.94 1.00 0.95
E5047 E372e E2 E496e 542E E1l Cidagut E6
1.00
1.00 1.00
1.00 1.00 1.00
0.95 0.95 0.95 1.00
0.99 0.99 0.99 0.94 1.00
1.00 1.00 1.00 0.95 0.99 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.99 0.99 0.99 0.94 0.98 0.99 0.99 0.99
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.94 0.94 0.94 0.99 0.95 0.94 0.94 0.94
1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
0.99 0.99 0.99 0.94 1.00 0.99 0.99 0.99
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.95 0.95 0.95 0.95
0.97 0.97 0.97 1.00 0.96 0.97 0.97 0.97
1.00 1.00 1.00 0.95 1.00 1.00 1.00 1.00
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.95 0.95 0.95 0.95
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
0.94 0.94 0.94 0.99 0.95 0.94 0.94 0.94
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00
0.99 0.99 0.99 0.94 0.98 0.99 0.99 0.99
0.94 0.94 0.94 0.99 0.95 0.94 0.94 0.95
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
0.94 0.94 0.94 0.99 0.95 0.94 0.94 0.94
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.98 0.98 0.98 0.98 0.97 0.98 0.98 0.98
0.98 0.98 0.98 0.98 0.96 0.98 0.98 0.98
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.97 0.97 0.97 0.97 0.98 0.97 0.97 0.97
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.95 0.99 1.00 1.00 1.00
1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
0.95 0.95 0.95 1.00 0.94 0.95 0.95 0.95
Sinap 384E E34 E4 Seker 5297 E35 E10

98



384E | 0.94 1.00
E34 | 1.00 0.94 1.00
E4 | 1.00 0.94 1.00 1.00
Seker | 0.99 0.93 0.99 0.99 1.00
529j | 0.97 0.99 0.97 0.97 0.97 1.00
E35 | 0.95 0.99 0.95 0.95 0.94 1.00 1.00
E10 | 0.94 0.98 0.94 0.94 0.95 1.00 0.99 1.00
Piraziz | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
Glimiishane | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
Gemlik.3cogur.a | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Tokat.1l | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
Tokat.3 | 1.00 0.94 1.00 1.00 1.00 0.97 0.95 0.95
Tokat.4 | 1.00 0.96 1.00 1.00 0.99 0.97 0.97 0.96
42 .kp.1l (Mayhost. | 0.95 0.99 0.95 0.95 0.95 1.00 1.00 1.00
42.a.1(Yazelmas1 | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
42 .bs.5(Almila) | 1.00 0.94 1.00 1.00 1.00 0.97 0.95 0.95
42 .e.2 (Ankaraguz | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
42.c.5(Yazamasya | 0.99 0.93 0.99 0.99 1.00 0.97 0.94 0.95
42.e.6 (Kabaelma) | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
42 .ko. (Yaylapina | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
42.e.4 (mayhosy.k | 1.00 0.98 1.00 1.00 0.98 1.00 1.00 0.98
42 .e.3 (Hanimteni | 0.94 1.00 0.94 0.94 0.93 0.99 0.99 0.98
42.e.7(Yildizkir | 0.99 0.93 0.99 0.99 1.00 0.97 0.94 0.96
42 .kp.3 (Karapina | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
42.c.3(Tatlitavs | 0.99 0.93 0.99 0.99 1.00 0.97 0.94 0.95
Yb2 (bos) | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
24M31 | 0.98 0.97 0.98 0.98 0.97 1.00 0.98 0.97
32E1 | 0.98 0.96 0.98 0.98 0.96 1.00 0.98 0.96
Yenice | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Orak | 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Pancarlik | 0.97 0.95 0.97 0.97 0.98 0.97 0.97 0.98
Samsun | 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Harim | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Gelendost | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
Inebolu | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
GoldenDelicious | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Jonagold | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
OzarkGold | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
RoyalGala | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Elstar | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Melrose | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Idared | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Fuji | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
RedChief | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
Gloster | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
GrannySmith | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
E72 | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
Cooper4d3 | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
E33 | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
M.prunifolia | 0.95 0.99 0.95 0.95 0.94 1.00 1.00 0.99
M.baccatal | 0.97 0.99 0.97 0.97 0.97 1.00 1.00 1.00
M.baccata?2 | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
M.sylvestrisl | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
M.sylvestris?2 | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
M.sylvestris3 | 1.00 0.94 1.00 1.00 0.99 0.97 0.95 0.94
PirazizGimishane Gemlik.3 Tokat.l Tokat.3 Tokat.4 42.kp.1( 42.a.1(Y
Piraziz | 1.00
Glimiishane | 1.00 1.00
Gemlik.3cogur.a | 0.95 0.95 1.00
Tokat.1l | 1.00 1.00 0.95 1.00
Tokat.3 | 1.00 1.00 0.95 1.00 1.00
Tokat.4 | 1.00 1.00 0.97 1.00 1.00 1.00
42 .kp.1 (Mayhost. | 0.95 0.95 1.00 0.95 0.95 0.97 1.00
42.a.1(Yazelmas1 | 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
42 .bs.5(Almila) | 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
42 .e.2 (Ankaraguz | 0.95 0.95 1.00 0.95 0.95 0.97 1.00 0.95
42.c.5(Yazamasya | 0.99 0.99 0.94 0.99 1.00 0.99 0.95 0.99
42 .e.6 (Kabaelma) | 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
42 .ko. (Yaylapina | 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
42 .e.4 (mayhosy.k | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
42.e.3 (Hanimteni | 0.94 0.94 0.99 0.94 0.94 0.96 0.99 0.94
42.e.7(Yildizkir | 0.99 0.99 0.94 0.99 1.00 0.99 0.95 0.99
42 .kp.3 (Karapina | 0.95 0.95 1.00 0.95 0.95 0.97 1.00 0.95
42.c.3(Tatlitavs | 0.99 0.99 0.94 0.99 1.00 0.99 0.95 0.99
Yb2 (bos) | 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
24M31 | 0.98 0.98 0.98 0.98 0.98 0.97 0.97 0.98
32E1 | 0.98 0.98 0.98 0.98 0.98 0.97 0.97 0.98
Yenice | 0.95 0.95 1.00 0.95 0.95 0.97 1.00 0.95



Orak
Pancarlik
Samsun

Harim
Gelendost
Inebolu
GoldenDelicious
Jonagold
OzarkGold
RoyalGala
Elstar
Melrose
Idared

Fuji

RedChief
Gloster
GrannySmith
E72

Cooper4d3

E33
M.prunifolia
M.baccatal
M.baccata2
M.sylvestrisl
M.sylvestris2
M.sylvestris3

42 .bs.5(Almila)
42 .e.2 (Ankaraguz
42.c.5(Yazamasya
42 .e.6 (Kabaelma)
42 .ko. (Yaylapina
42 .e.4 (mayhosy.k
42 .e.3 (Hanimteni
42 .e.7(Yildizkir
42 .kp.3 (Karapina
42.c.3(Tatlitavs
Yb2 (bos)

24M31

32E1

Yenice

Orak

Pancarlik

Samsun

Harim

Gelendost
Inebolu
GoldenDelicious
Jonagold
OzarkGold
RoyalGala

Elstar

Melrose

Idared

Fuji

RedChief

Gloster
GrannySmith

E72

Cooper4d3

E33

M.prunifolia
M.baccatal
M.baccata?2
M.sylvestrisl
M.sylvestris2
M.sylvestris3

42 .kp.3 (Karapina
42 .c.3(Tatlitavs
Yb2 (bos)

24M31

32E1

Yenice

Orak

Pancarlik

PRPRRPPRPOOOROOORPFPOOO0OO0OO0OO0OO0OOrHrORr oRr

1.00 1.00
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1.00 1.00
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0.95 1.00
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1.00
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1.00 1.00
0.94 0.95
0.99 1.00
0.94 0.95
0.94 0.95
0.94 0.95
0.94 0.95
0.94 0.95
0.94 0.95
0.94 0.95
0.94 0.95
0.99 1.00
0.99 1.00
0.94 0.95
0.94 0.95
0.94 0.95
0.99 1.00
0.94 0.95
0.94 0.95
0.97 0.97
0.99 1.00
0.99 1.00
0.99 1.00
0.99 1.00
HarimGelendost
1.00
0.95 1.00
1.00 0.95
1.00 0.95
1.00 0.95
1.00 0.95
1.00 0.95
1.00 0.95
1.00 0.95
1.00 0.95
0.95 1.00
0.95 1.00
1.00 0.95
1.00 0.95
1.00 0.95
0.95 1.00
1.00 0.95
1.00 0.95
1.00 0.97
0.95 1.00
0.95 1.00
0.95 1.00
0.95 1.00
Melrose Idared
1.00
1.00 1.00
0.95 0.95
0.95 0.95
1.00 1.00
1.00 1.00
1.00 1.00
0.95 0.95
1.00 1.00
1.00 1.00
1.00 1.00
0.95 0.95
0.95 0.95
0.95 0.95
0.95 0.95
E33 M.prunif
1.00
1.00 1.00
1.00 1.00
0.95 0.95
0.95 0.95
0.95 0.95

O O o

.00
.97
.97
.97

1.00
1.00
1.00
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