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Table 1. Plum cultivars used in this study

NLY Ly
Code _ Cultivar > Code Cultivar o
Cl  Mashhad 4 fugie C10  Noliyana HUP
C2  Gholaman olxe  Cl11 KBI19
C3  Barbang &, Cl12  Ontario 6T
C4  Bokharaye Mamoli dsere gl C13  Sorsiuo S g
C5 KBI8 C14  Shiro Zard 359
C6  Bokharaye Marghob csauhls  Cl5  KB23
C7  Emprofrance 45 Cl6  Ren Cloud Bavi Gl oS Oy
C8  Shiro sp Cl17  Dirras-e-Seif Chawr oy 3
C9  Ghatreh Tala M-oksi CI8  Soltane Rezaeyeh 45Ls, olabe
STl b3l (gl p enlinul 5,50 (4S5 oS Slio =Y
Table 2. Quantitative and qualitative characteristics used for evaluation of pulm
cultivars
Y (U-19) Ctm
Characteristics (Unit) Abbreviations
Leaf: Weigh of ten leaf (g) LW10 ()& 0 05
Leaf blade: Length (mm) LBL o) oSg b
Leaf blade: Width (mm) LBW (o) Sy 2 2
Leaf: Length of petiole (mm) LLP Gragghon) &5 pns J5bo
N . . . _
Leaf blade. intensity of green color of upper side LBIGCU (345 &Sty e s 53y ok
(Ranking)
*]eaf blade: shape of base (Ranking) LBShB (2345,) & 5 0ass S
*leaf blade: angel of apex (excluding tip) (Ranking) LBAnA (p345,) Sy &5 4 &5 el a3
* Leaf blade: Length of apex (Ranking) LBLA (2345, & g S5 d b
*Leaf blade: incisions of margin (Ranking) LBIM (p3a3)) &5 5 oSy asl>
*Leaf blade: undulation of margin (Ranking) LBunDM ((345)) Sig bl 03 Hlag 50 Ol e
*Petiole: anthocyanin coloration of upper side ( i) oE e sTon 5ol
(Ranking) PAnCUp P g S S R S
Petiole :diameter (mm) PDia Gragsh) 5 s s
*Petiole: size of nectarines (Ranking) PSNe (2345 &5 as o (sl g 302 o101
Petiole: predominant number of nectarines (Number) PNNe (54) &5 o> o (glons 5 55 3las
Leaf: ratio Length of blade Length of petiole Lb/Lp &5 ns Usb 4y gy Usb o
leaf blade :Chlorophyll (CCI) LBClo (CCD 55 0l zm
One-year-old shoot: Length of internodes (mm) 1YShLI (o o) LSS B 6 Sl J b
*QOne-year-old shoot: number of Lenticels (Ranking) 1YShNL (3 45) LSS s Sds sl
One-year-old shoot: Thickness mid length (mm) 1YShTM (oo (het) IS s ey e 55 Sl
*Tree habit (Ranking) THab (2 455) Loy p
*Young shoot: anthocyanin Coloration of apex during 22 Ul LB S 5 il 2T 0, 555 Ol e
) . YShAnA
rapid growth (Ranking) (2 45)) i) S
*Young shoot: Pubescence of apex during rapid growth  y,¢; Qe i D 52 LB S 5 03 S S
(Ranking) (245,
Tree: height (cm) THeg (e L) 0 s

PFY
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Table 2. Contineued =Y Jsd aslsl
Characteristics (Unit) Caides (d>13) Cbo
Abbreviations

Tree: Periphery of Trunk (cm) TPTr (o lo) S50 45 Lo
Tree: Diameter of Trunk (cm) TDiaTr (e (Slo) oo a5 b
TSS (%) TSS (403) o 50 J s ol 3150
pH PH P
TA (%) TA (A2 53) O ol 25 o8z !
Flower: Weigh of ten Flower in papcorne stage (g) FW10P () 0,5k o 53 N+ 055
Flower: Diameter (mm) FDia (o o) S 3
N o . . -

(RIZII?IZ\{E;.)Posnmn of stigma relative to anthers FPSA (o5 45) £ S5k Camss
* Flower: Color of petal (Ranking) FCoP (23 45y &, K,
*Flower: Shape of petal (Ranking) FShP (3 45,) & S
* Flower: Pubescence of pistil (Ranking) FPPi (3 45)) Ssle is g jlaes 8
* Flower: petiolate Length (Ranking) FPL (a3 45)) JSes Usb
* Time of flowering (Date) TF G) JS plas o o s> Al 536

PCR &l glous 45 (51 65 o oldie 5 4l SLle ¢ o3V sl Y g

Table 3. Materials, base concentration and the quantity of each one for preparing PCR
base solution

sl Jlous &S5 (sl 5 3550 ke
Required quantity for a base

solution (ul)

u.‘;f | 9 :\ 5ol 4i la_ C.]a.l.f—
Reaction materials Base concentration

Primer Sng
dNTP Mix 0.2 mM
Taq DNA Polymerase 5 Unit.pul
PCR Buffer 10x 10 x
MgCl, 50 mM
S DNA 5 ng.ul

Injected water
Mineral oil
Total

1.5
0.5
0.2
2.5
0.9

2.0
17.4

25

s s (Y ) s (seives S

SAS ,l53lp 5 3l eslial b &S el )l Sla
b L b oSO ol HIUT s s

SPSS 15l 5 3l eslizul b &5 555 50

L Kl (s oDt 48 10T ks plon

ol 23,508 4 g5 e ls Ol g 4 Ll 5 o
Slio 5K sy lie s dcloes 3N
ozl s s S5 gy o &S bl
Sos ;S 5 s plol Jlo s Jasl 1 s 720

Z¥A
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Table 4. Specifications and connection temperature of polymorphic markers

fu Ss oS L CU Slakes S sl L Slabad sl L Aoy ol dlail sles Jlasl aug sbes
() o L5 (b) Js (b/a) S 5 eyl
<ibsl §
Name Sequence Company  Total number  Number of % Annealing(°c) Optimum
name of generated  polymorphic  polymorphism Annealing(°c)
fragments fragments (b/a
MWG215 5’- TCA-CAC-GTG-C -3’ MWG 6 6 100 32 32
MWG203 5’- CAC-GGC-GAG-T -3’ MWG 7 6 85.7 34 34
13S 5’- CCT-GGG-TGG-A -3° Sina gen 7 7 100 34 32
208 5’- TCC-GGG-TTT-G -3’ Sina gen 9 9 100 32 32
MWG289 5’- ATC-AAG-CTG-C -3’ MWG 10 10 100 30 28
4485 5’- TTA-CCC-CGG-C -3’ Sina gen 11 11 100 34 33
RAPDI 5’- CCG-GCC-TTA-G -3’ Bebaten 11 11 100 34 32
MW3024 5’- TGG-GCT-CGC-T -3° Fermentaz 11 11 100 34 36
MWG213 5’- CAG-CGA-ACT-A -3’ MWG 14 14 100 30 32
39S 5’- TTA-ACC-GGG-C -3’ Sina gen 15 15 100 32 30
MWG208 5’- ACG-GCC-GAC-C -3’ MWG 15 15 100 34 34
MWGM12  5'- GGG-ACG-TTG-G -3’ MWG 15 15 100 34 34
MWG283 5’- CGG-CCA-CCG-T -3’ MWG 16 16 100 34 32
MWGd7 5’- TTG-GCA-CGG-G -3’ MWG 18 18 100 34 34
MWG285 5’- GGG-CGA-CTA-G -3’ MWG 19 19 100 34 36

$¥4
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Table 5. Termocycler program

al> 0 Syl o d s ol IS sl
Stage Temperature(°c) Time Cycle  Action type s p s
i 94 4 I Strand Separation DNA wi, 95 0z 5L
94 1 Denaturation slaes, $SGDNA
2 Depends on primer 1 35 Primer Annealing ol Jlas!
79 27 :10s Primer Extension SOV JRNR T >
3 72 5 1 Extension Completion b S5

L eSO eyl b 5 &S0 byl Sliws ol
lmosls .5 4 _wls SPSS j}..é!cj_i
ST PN W LG SR P
S ST L S el glmesls 5 O s s
)J&F‘JHQM)J}_AJJJ&Q‘)—&
(r=+0/58) TSS 5 (r=+0/55) pH /- pela
ks Olis e Kowwan 5 V0 05 L
GZ&?J)&}LA‘)QUQMJJ}_A)J
ESde 3l b asls ¢S g il 5T Ol e
e Stsas (1= 0/66) JLwcsSS aLs
e Tle ESeS 4 dalsl 45 sl Olas
s oS s 4alsh

Oliw ide 93 55 ooyl s gy 4 alis
USSP SN WA PN HPRC WA R
uﬂ)ﬁst.L@.;_prJ)wJ:L»wlwulj
Sl Sl Slio e sl by i
w:gQJL&w;b.x:ﬁQjL&.‘rﬁj
adeion 85 bl Slis bl ode
Sslize o 3 LS @S bt Sl
53l 5 G b Sl e Jole 4 4 s
) o3 el STl 5l &SSS L SPSS

3,5 pabeion gl b bl B3las S
¢S5 byl Sliw 4S8 s Pl o sl &S
! 3V Ol e 53 3 me Y a5
oslaul (gLl (sl o 5 4o 55 Slas
S AL Sls gl bty 4 s S
3l eslial Ly 5 SAS 58l 5 5l eslinul Ly
o b 03T 5 ety SISy ST 0 0T
oelal  Laesls oSl O s cailn O 5a3T)
(2 851,358 sl ol Kike 51 aos
olad 05037 ol gl el s Lol
gl 53 SIS o 4 S Sliw
Sl adS” LI ped 4 (i Hls 2ae A
Jole 53 S, S, o 4 K bl
3550 SobT o o 5 4 52 (6 (skny
Az 5515 eslinul
G S &S i 4 S 0T
Ol 53 3560 55 (630354 a8 s el
O e a5 5 Ola) O e el 0 ge
S 6 K5 Olao Sl eslizal U IW (ool 4 ja
o 0T L oYL Sl an (Soean sl
‘.:.E.:Mﬂb),bagb;)u.,pﬂol}s@m
et b ol gl 0,5 5,5 o510
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Table 6. Mean comparison of parametric characteristics in plum cultivars

Cultivar = Lb.Lp PDia PNNe LLP LBW LBL

Mashhad4 f-aeie 598ab 1.3b 2.5%ac 14.19df  36.31bd 82.25a

Gholaman oL 3539 0.99de 1.48th 19.06ab 30.35ef 65.19df
Barbang L, 6.6a 0.98df 2.37ad 8.91i 23.85¢g 55.71th
Bokharay Mamoli Syl 4.72cf 1.07cd 1.3h 15.66¢d 30.99df 71.1be

KB18 3.58¢g 0.9df6 1.52th 18.57ab  30.19ef 64.48ef
Bokharay Marghob <o 4.06eg 1.2bc 1.11h 19.95a 36.99bc 79.32ab
Emprofrance oA 5.03cd 0.9df 2.74a 11.88gh  25.79fg 58.67fg
Shiro 2% 4.8ce 0.94df 1.11h 13.31eg  29.6lef 62.6ef

Ghatreh Tala Moos  4.55cf 0.93df 2.7ab 12.57¢eh  30.36ef 56.19fh
Noliyana tWs  6.42a 1.32b 2.07ce 11.73gh  44.01a 74.16ad
KB19 4.47df 0.86ef 2.19be 14.42de  32.21bd 63.24ef
Ontario 28T 3.95fg 1.55a 2.19be 17.54bc 39.33ab 68.55ce
Sorsiuo s 4.5df 0.97df 1.74eg 12.01th 21.66g 53.17gh
Shiro Zard 552 5.3bc7 0.95df 1.7eg 11.01h 25.99fg 57.75fg
KB23 3.92fg 0.8f 1.41th 13.04eh  23.03g 49.73gh
Ren Cloud Bavi ssbasS 0, 521ed 1.52a 1.93df 14.65de  38.25b 75.73ac
Dir rase Sife < oz 3.93fg 0.86ef 1.0h 12.52¢h  29.8ef 47.6%h

Soltane Rezaeyeh wlo,obl.  4.86ce 0.8ef 1.07h 10.85hi 31.77bd 51.25gh

Y- RECIV | J‘,,\?@(Q\)Ldél)a\.&p(\idlﬂj\ JJJ’.‘*{(B)‘(’Ué‘ﬁ
For name of cultivars see Table 1 and for name of characteristics (abbrevations) see Table 2.

Table 6. Continued —% Jsd aalsl
Cultivar e LWI0 FW10P 1YShLI 1YShTM FDia LBClo
Mashhad4 f-agie 4.93bc 0.02df  14.88be 3.97bc 24.79ab  27.02ab
Gholaman oL 2.68eh 0.02ab  21.33a 3.65bd 21.27dg  14.58fi
Barbang & 2.02gh 0.02eg  15.73bd 3.90bd 24.77ab 18.58df
Bokharay Mamoli Sy 2.94dh 0.03a 19.26ab 4.86b 24.90a 17.47¢eg
KB18 3.53df 0.02bc  12.98cf 3.86bd 22.42af 19.47df
Bokharay Marghob ~ <s st 3.63de 0.02bd  14.57be 3.16cd 20.95eg  21.54ce
Emprofrance oA 2.33fh 0.01h 9.22fg 3.43bd 20.58fg 18.62df
Shiro s2%  2.35fh 0.01gh 9.68fg 3.46bd 23.90ac 11.48hi
Ghatreh Tala Wooki  2.67¢h 0.01h 10.89dg 2.46d 24.15ac 15.62th
Noliyana Wy  6.92a 0.03a 12.58cf 3.42bd 23.62ad  21.53ce
KB19 4.06cd 0.01h 14.66be 3.48bd 17.76h 23.33bd
Ontario 25T 5933b 0.02a 11.98cf 3.80bd 21.71cg 28.96a
Sorsiuo s~ 2.62¢eh 0.02eg  10.1leg 3.68bd 21.17eg 15.59fh
Shiro Zard 5525 1.51h 0.02ce  10.5%eg 7.46a 23.07ae 16.37fg
KB23 1.54h 0.02fh  14.81be 3.43bd 20.00th 10.67i
Ren Cloud Bavi sk 0, 5.62b 0.03a 15.87bc 3.84bd 19.86gh  24.82ac
Dir rase Sife G 23 1.96gh 0.02gh 6.83g 3.35cd 22.39bf  17.08eg
Soltane Rezaeyeh wls)oble 2 270h 0.02bc  13.49cf 3.53bd 24.21ab 12.78gi

Sghanl e Y J}J?‘\f(;zl)l.a:él)&)u.p(\}glj;\ J;-b.-du.(a\é)\rljs\ﬁ
For name of cultivars see Table 1 and for name of characteristics (abbrevations) see Table 2.
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Table 7. Grouping of plum cultivars based on morphological characteristics and
results of Duncan's multiple range test at 5% probability level

Slewe
Characteristics
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Table 8. Eigen values and variance effective factors for all characters in this study
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Fig. 1. Dendrogram of plum cultivars based on morphological characters with Ward

method

For name of cultivars (c1-c18) see Table 1.

Sslize 0/58 G 0/15 51 S5 alis awels s

09,5 4w 45 0/26 4l alols 55 sl 5 5
(,t_;)‘Jﬁud}\a}Jf‘,uuMux_p\

7ov

)" oaleul \_sUPGMA J})} J)\S\?— ‘bw
ad CL?JNTsys (ver.2.02¢) ’U_é|(’J_;

Pl 0T Cons 4y DS bl (Y JSC5)



AN Jo F )bt FAS) Al 5 9 J1 (8 S dloxe”

.
v i
I—l..' l-_p.\\‘:
. - -
o3 EB1E

s skl oy

e St

- k1 . [T

N - A i

— japls

[ | —— KBS

o EB23

| B als) ol
-n LLSy

a0l

12 u___‘_

: . . . . , . . . . .
['FE] s 847

Coeffictent

sl 0
ol ol 14

o4 andlan s se o oIT 055 & by o RAPD L;u;,uéum;;\yu(‘f}m—vp

UPGMA
Fig. 2 UPGMA dendrogram of plum cultivars based on RAPD Primers

For name of cultivars (c1-c18) see Table 1.
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