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Table 1. Names of studied apple genotypes and varieties, location of sampling, their birthplace and groups of

haplotypes.
o pod oLl i ailate Soslpasr oo Ssa L bl e,
Samples Geographical area Sampling Location Sample Name haplotype ~ Row

(North West) (Seed and Plant Improvement Institute)  (Bomi Meshkin Shahr)

s Adles " V Ol 3 - 5
(North West) (Azerbaijanl)

sAds " ¢ Jl"%l{)j 3 3
(North West) (Azerbaijan4)

;;’J’cdl""““ " 1 Jl"%l{)j 3 4
(North West) (Azerbaijan6)

A " v Jl"%l{)j 3 5
(North West) (Azerbaijan7)

A " A Jl"%l{)j H2 6
(North West) (Azerbaijan8)

il " VE Ol 3 Ha ;
(North West) (Azerbaijan14)

2 " ME 2 H3 8
(North West)

2 " ME3 H5 9
(North West)

2 " ME4 H2 10
(North West)

2 " MES H4 11
(North West)

2 " MEG6 H4 12

(North West)
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Continue Table 1.

b yol ol joor ailats Soslpasr oo RGN bl s,
Samples Geographical area Sampling Location Sample Name haplotype ~ Row
el e
A " Al e 6 13
(North West) (Ghermez Ahar)
J’J"‘Jl""““ " )| ;;f ;;’“’ H2 14
(North West) (Mabhali Beygi Urmia)
el 5L,k o3
A " Sk o3 4 15
(North West) (Ghareh Yarpagh)
el LIl o=
;;’J’GJ " [T © H4 16
(North West) (Khan Almasi)
;;’J’GJ " J?k““l’ H7 17
(North West) (Palestinee)
- la%ﬂ P
;;’J’GJ " Sres ooy H4 18
(North West) (Torshe Mesri)
Al sl oSl PR 4 - 19
(North West) Urmia University (Gami Almasi)
ol XL S Ol 5
° o e A e ) H4 20
(Talegan) (Seed and Plant Improvement Institute)
S oWl Lk
° " _ H4 21
(Taleqan) (Boshqabi Taleghan)
Lsles " X gles JAJS H7 2
(Damavand) (Torsh Damavand)
u”}jl% " u‘“}jl% u“f H7 23
(Chalous) (Torsh Chalous)
J‘Jf“"z " in'—"’ u:"J" H2 24
(Shemiran) (Torsh Meigon)
Lsles " Lsbes u% m 25
(Damavand) (Golab Damavand )
Ol pract . Bl Gl e - -
(Shemiran) (Shemiranie Tabestaneh)
o 3 ey s,
Sob o) " o HS8 27
(Commercial cultivar) (Red Delicious)
Sob o) " T HS5 28
(Commercial cultivar) (Fuji)
b 4l | ol
Sobe b ) > M9 HS 29
(Commercial rootstock) (Urmia University)
b 4l | ol
Sobe b ) > M4 H5 30
(Commercial rootstock) (Urmia University)
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Table 2. Extraction buffers and lysis buffer stocks.

gl Sl S sl an Sl S sl
Extraction buffer stock Lysis buffer stock
Sorbitol 0.35M Tris HC1 pH 8.0 02M
TrisHCI pH 8.0 0.1M EDTA pH 8.0 0.05M
EDTA pH 8.0 5SmM NaCl 2M
CTAB 2% (W/v)

g kil b Ol o 2 s 00 o 3L 93 8
Both buffers should be volumed to 500 ml with distilled water.

30 Al g K Y Jsr
Table 3. Preparation of fresh buffer.
cstlond ol 3 250 I

ATl e

Chemical materials Required amount Example for 30 ml

4 gad alas bl 03Vl

Extraction Buffer 12.5 ml
The necessary amount based on the number of samples
S gas 3ldas bl a3y lde
Lysis Buffer Gy e o 550 12.5 ml
The necessary amount based on the number of samples
DM g oz 33 ks 0.5 (viw) 015 ¢
Sodium dodecyl sulfate
G5 sk 12 (viw) 0.6¢g
Polyvinylpyrrolidone
(1233 0) o 55 lus 0.4 (Vv s ml
Sarcosyl (5%)

i OIS 5 03,8 08 MO0 B a4 033380 5 s 51 3 15 3Ll by 33 8 e 1 51 o 3L ool (S
The buffer may be divided into two separate phases; therefore it should be heated till 65 °C and shaken before being used.
s e S 3 355 LIS OT 5 a5 3505 oSS Ol e ol T=8) (63 5dome ke (gl Jais |y 5L -yl
The buffer could be stored only for a limited period (4-3 days) and then it will lose its effectiveness.
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Table 4. Terms of polymerase chain reaction, the size of amplified fragments and quality of amplification

using general primers of chloroplast DNA in Malus spp.

)‘M 6|ej:>u) k)ﬂ.s‘} .]agjﬂ

alad oo, & ol wline (6,355 ankad o3l
ST et St s ol e OP) e oS (bp) ** SLs LS s JEPIGH
i - i i i imi i Degree of
Primers Name . . . Approximate size of  size of similar amplified gree ol
TAnneall?g Amphﬁcgtlon amplified fragment fragment in tobacco Amplification
cmperie perio in apple (bp) plants (bp)
HK 56 230 1650 1831 ++
Kik, 54.5 3 2470 2585 -
CS 56.5 2 1800 1611 ++
TF 58.5 2 1754 NA

NA: no amplification, ++: high amplification

According to Grivet et al., 2001
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Table 5. The main and variable pattern (bp) in polymorphic sites obtained by primer-enzyme combinations.

o Jsk
S oK Length of mutation
Polymorphic locus #del S * sl i 5,5
Main pattern Modified pattern
KiKs- EcoRI KEa4 (610) KE3 (650)
HK/ EcoRI HE4 (260) HEg (300)
HK/ Msel (1) HM14 (300) HMI15 (280)
HK/ Msel (2) HM2, (280) HM25g (260) HM2¢ (230)

(sl o Ao wl o3Il olael) il oSS Sl il 5 5 5T el pss G ST b sl Jsl G- 7
The first and second letters are the beginning of primers and restriction enzymes names, while the index is polymorphism
(Numbers, are the size of polymorphic bands).

Al x5 Gacdl=C B s ol ol 4 § a5 s Lol &S Olgets oy p 3530 Sladised )5 S 2w Sl Cdew A ol
Index A was considered as the main pattern due to a higher frequency in the samples examined, moreover, B and C are
modified patterns.
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Figure 1. The cutting pattern of two Primer- Restriction enzyme combinations HK-EcoRI (a) and
K;K;-EcoRI (b) were shown in agarose gel. Wells (based on the number) are Azerbaijan 5, Azerbaijan 7,
Azerbaijan 14, ME3, MES, Ghareh Yarpagh, Palestinee, Torsh Damavand, Boshghabi Taleqan, Shemirani
Tabestaneh, Fuji, M4 and Ghami Almasi, respectively.

Slo Sl Laulishls op S8 S 45ed S 50 slaniped ISader S pl bl
aUshle an Jais ol sdalie Colshls cia oyl S5 sl obkls Sl cla g3 ey
dier 0wl 3 Comes ol (H6 5 H3 HI1) Cia i LHA Cobsble () Jsds) w8
aile Gl LT by Cov i el &S g LOT p 5dslize 5 olishle op 5855 4 se

bkl =y 3L Lokl sty Oloes 31 Lis iy bels s 5 HE 5 HI (obshls 5o

Yo



Oy 5 g9l 031,55k (b

sdalin S (A2 5 Al) 4o s don £0 LS
Curer Sbadges Laid (A1) 1 o5 S 55 LS
S b Sl g s Al e Olml
ol 055 s sdalie O3l (slad sas
s H6 H5 H2 slacibshla ol s B) s
glav 53 (A) ol Uyl 65,5 sy s HT
035 33 3 5 ekd e SuG 5l doys M wlis
Lol shls ples JS5ba i3 S 15 (B2 5 BI)
5okl s KUK 5l Aoy VO wlis e 3

A S 3 SO s

Al

Lol b 5 s pBl ble Koo 5l b5 sl
L) bl oS 5 MO oiSeb Skl s sy
D3 HS Gelshle s (O] s eduSel St
ol Wis oy Shea LS e ol 8w
Al el pl gl S 2l
(Y JK2) Laesls Sl ool sy ol S,k s
Loy Yol d 5l lad gl S &S il ol
03,5 8 Lk ks B 5 A) ol 055 5
H8 , H4 H3 HI ibbls Jler Jels A Lol
53 Ol Comer gladised S| ey

J})JTbJemo);ﬁjd\bj}.M\b)\}o);ﬁj

H4 16

H8 29

Bl 24

H7

WO =1
woe o 2 L ~1tn

Coefficient

=
o
=)
—
]
S

31,8 LUPGMA 4 555 L s Malus spp o sbal fb’)l Olpl ses g5 & sl g ol sy cl;‘”.ﬁ: -v s

(Mb@ \ JJJ} U"'L""‘ 2 LM)L«&) Dice P

Figure 2. Dendrogram obtained for some Iranian genotypes, varieties and rootstocks of the genus Malus spp

using UPGMA analysis with Dice coefficient.
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