[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

€6 J P sbalae S ) £ ow )y ¢
Lgw S Fuwwg Jols cMacrophomina phaseolina
rep-PCR ¢1SSR (sl y35lis i ool b

o.ki.i.?\z JA)JJ C,».:.JJS GK:,..!‘J )L;.:.q.l.! ;.L.,".':)\ waL.wJ\ts %}}ATJ:Q‘J "'.;J: a —Yj\

A ol ole 055 g55lS
Jgjcﬁtf cj; Lng'«J)L.iS amb gé)'\) am‘é )\{Jt;wl -y

nsafaie@modares.ac.ir : S Sl s (5K J st o 55 ¥

(YN 2oy gl = MITITY 12l 5 )

& “wwg ble Macrophomina phaseolina Jf gl balas b3 Fa8 (owyy s5ke 4
Jols O 91 (Sbgu S oures Gblbwe 3 oud (3l ZiB cpl 3 dlas Y g JED
SIS Sl Lalisee gy 98 I odlail b Ol 9wyl (O ik (Ol oLl
ST 4w dSSR FHRT 1+ Sgommo I .aiid F 5l 48 adlllae 30 rep-PCR § ISSR (JgUg0
BOX 1A ERIC 2l ERIC IR (Sl 53T of joid 4 031 st Sy 3 5T § MCh Wiz vl
Egozmn Slales 4 3305 I fol> ol 579,058 .y HI7 4 baylus DNA 0T (S1 9 REP 2 g
Sl 4 9 03905 i 09 F dw 4 A0 3D OA Gl haw 33 1y balus ISSR S 53T
SO Gl Ol Salaz 51 1) Qluds™ wé Sadlna plo (sl Olwl 3l vloe &
T 30 1) Balaz rep-PCR S FHRT Soomo Slabigs 4 3 31 bol> pl 595050 .0
Bali Sl oo b Ll g GAi09 5 (5905 mmdil 09 5 Caid & o33 04 &lis
o 8wl 1) ey F (pl W Lol (slhadlao 4 4 3l fol> il 0
49 U Lrep-PCR 5 ISSR (sodls i fol> 4l by b Olw S1I8 S0 § uie
O30 285 519 D95 sl Ehaw 33 55 S 4lgs o3l (295 - oulio (20 sl
) Jol rep-PCR ,Silii (81 9 doyd AY Joleo ISSR (Kilds (81 ol Cawy IS
B (I e Obwogas 3539 b 47 add o UL dlllae pl S .8 F dwlb w0y
ISSR ,SLi5 arep-PCR 9 ISSR (Sl fSlis i 90 3 30 Vb fos Cegw § (S olw ccudlé
Jow 4 4395 b M.phassolina Slcumes S £od GHICET 50 (i Oy0d8

S50 YT oLl i

RTE D)
ITAR 3wl F o lod comis 0992
oY-TA dxio

US>

S slacly

¢ FLS (Sorwy

<L g

<Macrophomina phaseolina
<rep-PCR

ISSR


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

(e L Lo ol (S U5

...Macrophomina phaseolina g yB Sl p! (S las K5 £455 ow) y

¥+ 5 YY Y)RFLP (YY 5)+ A ) RAPD ale> ;I (PCR)
55 (\Y) URP-PCR 5 (\Y 5 0) SSR (*\ 5 \A ) AFLP
5 M.phaseolina slacaasr S5 ltle addlas
Llazs LIS 4 Cilses glay 528

(Inter-simple sequence ISSR J,J50 [ Silas 1 44¥ Jlo 3l
Sy 08 4 g, i85 oldlas s repeat amplification)
sl S5ET 5IDNA K el Gl sy onl 03 (YD)
534S laoylale 5y ssbes sl JIg ulul p anl a5 SSR
Sl e sy opl s e eslial (LlokS| o 55 ul
@) 5L i YY BAY Ll Jb gl OF gla el o 5 03p
ol s S il e O LT leml s ks oM s
L SSR glaJls b oo SHLT S jpam s Sl
b s ol ¢35 5 50 0 pll (s Microsatellite
Glaasls sl 5l b el (gloes ESTs a5l 3
(F) il oyl ales

slipd LSS b s Gl » Shedk Gl 28T
S Sl Kos e85 6K il iy, (rep-PCR)
o3 S Sl LU glawS JSse pasis ¢lp O
4 okisd LIS DNA gla JIg slaesl il (FF 5 ¥9) ol
B YO "(REP) 5 mobs sisd SIS0 Lol Iy slagl
S5 ek IS Bl IS sl e Y
BOX ,uie 5 b i VYV B \YF (ERIC) b U, =l
=0 S| b SU il (ladi S 055 0503 g3k i 10F
JSS obe gl rep-PCR gls S5LET a5 S .0FY 5 10) Wil
sl edaline Lol i 3 b 5585 slap 55 53 edisd
-5 oo sl JIs REP 5 ERIC BOX sls ST &5 ol
Sbesl Fr s s O bog)8s, 0 elisd S la
53 g5 anlllas gl 5 (P) S o 2S5 Clige b |y (200
Llaz ) 8w sdaze 2B gl i 6550555 L 5 o sl
Gl sl s i, TEP-PCR 5,0l 31L(YY 5 Y0 04 1)

! Repetitive Extragenic Palindrome- based Polymerase
Chain Reaction

? Repetitive Extragenic Palindrome

% Enterobacterial Repetitive Intergenic Consensus

doddlo
ol slaslen onfese 3l K L JBS Siew s ole
9 dﬂmﬁﬁ; L;.]al.w B o};) “ QL€_> C]aw DL J)M
ol e Ol s al e Sitdas glsn 5 Ol U (g Saas
Macrophomina «.s ;e Jole g’ S e 2l Jsaes ol @
AL LS 0 3l i as asb e 56 L~ 6 phaseolina
(f) J.,SL;O °->jﬂ‘) @jb}kzjgﬁ)\ r.f«‘ o.)bil;'—\" 4.:51&1&
Lals g)b‘y eb_/,:;..; (Y\) "L‘:’L’dd J\)).,L; 9 }‘)Jb G)Lﬁ kﬂ-‘
7o ok sl ool Glar ey LA (Sl
et U85 GLBL Cxge &5 St o Sdow
S il gk 1 olen ol e 5 e 3 5d e
DL fju.d VB‘)‘ )‘ oslau cb\;l;- 6@6‘)&:} J.’Lw Liloa ‘j)k.)'i‘
9 u.ij;ébl..a.ﬁl ‘u'ij:wk"‘ 4&‘)) (-;LAULJJ L L;:AJJ
)_@‘Ucl&ﬂb Lﬁ‘)') .\.&L@ LSJLQ.;J U'»'~l JJ.:.Sab UJ"J:‘;LQ.“
[GBVE PN Sl el 46;\};@_3 6&4.&\3)_3 6lﬁ‘ 9 Rl
Coeal 51 Cwslie oLl Clagm 5 S35 5 Tnolen Jole
23 G5 pde edes LYl S BBl o3 Als, s Sleds
V) b o Sl glacarer S35
4.3; e G)LE o) slacmes (s Pl wwls vﬁj:l.o
Jé}); J;G C}J ST L 9 JJ‘}.JJL;G R )\JB Mpha%o“na
Sl LAUID)U G P U:U‘Jf G)G U‘i‘ CLimas 55 &S
Mo ISty Seo o311 slow 0 OF Glawr S 5 asils
B Sk B ;)qu duw SRS HGIRAY CJL:»A)‘.G}
0903 s g5 o 4 e alilon 53 755 5 ould & &l
) Wlodwlosl e a5 Slas 05,5 A4S 55 OIS b 48
(Y
5 hdr By DNA sl JsS050 b KL 51 esliza
j:ﬁj “.9)}“?}”1 L;L“(T_JG Corerr odkm )ll;'-Lw S0
mo o301 1 el OLlS 5l aews 4wls 45 M. phaseolina

)‘J"‘.‘.‘Li 6“}:’"”) LSLQ &5‘) )1 L;_gu.ln dy‘ ML& ¢.>)Lw

IWAR 500/ Yo Lo/ paxy 0590/ oy g8 Sl


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

...Macrophomina phaseolina g yB Sl p! S las K5 £455 ow)p

ke L olio ol ( Sl U3

mM Tris-sHCl \++mM) gl Bl T Ml o 5 e
WLl s S a4 ([pH=7.5-8] NaCl ¥/\M 5 EDTA 0
@ (Vortex) S, oKiws by 5 Koo b gime s S
Lo s 5,5 1035 shsn SlS 5 A 035 o a5l iy ke
o3ls 13 70 "Cislas L (ol plem 53 4235 10 Se a4y e
Spe s 4 S s Ko JUEI ) ey
Sl gen a5l L 5 ety JelS 0Ad pnis @5 5 O
45 ¥ TC les 5s i3y s e Ve S by S
Sbadle Gaw mle Jaws sy w@ids VS
a ol blal b ooy Jsles A3 55 sl (B4R, Beckman)
Jme 5500 D5 5 el s S 4 S See S8
4 s S a8 Bl Il snl OF e IV e
35 e 3 338 bl OF Clgime b s &yl ol
(Eppendorph  5415D, JLxsw Ok sk mle oKaws
D9 Ve e boaads Y0 ol « Hamburg, Germany)
(295 3B dpls ponl Bl 51 e A3 S5k Sl 4dds s
S e liladl b w8 515 GBI (sln (2 me 53 Jool gy
OV pl s 2538 St 158 ygloms 55 DNA gy 5 s
Jomsy 53 b S 5 LS DNA Csmny & 03 i 03553
sk 45wl 3 a8 e Of 3 DNA B s (eSS
4 (Vrmg/ml) RNase s S K =30 RNA Gl
3 8 3 cell Yl s A S sl Lol Jdoe
A3 S Y "Csles 53 el s 4 J e (U1 (gles
OF chle 5 5,55 23 alws & odd ol 5l DNA Cois
(Eppendorph AG 22331, Hamburg, s s 50 o8aws Jac 5

L3S 3 e 3 50 Germany)

J3 5,585, s PCR LS5
aw A S 15 Oga3l 3,40 Ledde a5 ISSR ST 63 Ol
5> sl Ol ) s ate IS 5 sk LSS SHLT
ERIC2l ERICIR sl S5l ol o & ST v opl 4t
S5 sl 550 Lalis ads 3G ol REP2I 5, BOX1A

(Ydsdr) s S

Ll a5 il (8 lacanesr 53 (S35 g5 e
LS JoSS 1) DNA -, o K0Sl 5550 sl i,
Sl s 25 L1 DNA Gl Sl Jisy ol (1)
55 6k 55 51,53 DNA aalas 51 oluas eS|y sl S o
Gl ST 5o 5 Klas ol sl eslined A8 e sl 055
G ballr (S35 655 o Slp DS Sl S
skl i8S calizes OLLS 31 eds (g3lulus M. phaseolina
Slaallr (S35 655 eon 4 2l adlas (Y0)
Joes FA Sl eds (g5l = s s3, M. phaseolina |
il 30 S s 51 oo b 0538 Sl ¥ il

3315 5 - 1ep-PCR 5 ISSR

g, 9 olgo

b slaalier

slaobial 53 L gu @\}A SEAYAD Jl s &8 slawssl s
Cadise el fes 4 Ok 5 dusyl 0Lk kS
3prs s Sopn e b JBS Shen olen 4 S S
oy okl d)ﬂ@? oS Bl 5 Bub s Kook b
CF Ll Tl el glakiped Lks S iz olKiubejl
oo o L;Lauf:jﬂ s 5 5L s el sins
SHEAS Aoy K ke Sy S b s 30 Gl
oo S S 05 el il 5l Skl 5 e S
By D 5wSs fer) e Soolas L 8T sj CiS b
S Al IS (ppm) Osabe 3 w3 YO (g5 (PDA)
-Y0 °C gles L3 g ,n cSeis @B A sk 4 esls
ey S5 hes 4 el el s g YA
sdel s 4 M. phaseoling i £A ¢ peme 51 .23 S ol
5ol GLasr ST 4 ar s Lol YE s olS
OV Lisb) S & sl aalllas s

55 DNA C\]&aﬁ.}l
Q\)K.o.fa_} L;iw U‘i’ﬁJ J;Uaa ﬁ)l:e 6@4..{\.,\;.- @fj DNA
podans Y00 Mg ke ol 4 () s S sl (VTAY)

\/O ml u_}‘.‘;ﬁjg?‘ & 4.’ Glﬁ dj}f'ﬁ )J G)G ol )3_9-.’..


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

o o ¢ gl ol e Sl U5

...Macrophomina phaseolina g yB Sl p! (S las K5 £455 ow) y

5338 Ol Sl 3l el L;)j@.? Lsw J3 Sy lels M. phaseolina glaa s clasin —) Jsd-

wldr us S5l o o 3, wld- us S8l For Je sy
G-Ka3 OlelS - ¢ Kais Yo G-13* OllS -5 85 5 !
G-Kad DS — g K is Ys G-16* OS5 G Y
G-Kab* DS - g Keis YV G-19* Ol = o Ol ¥
G-Lm1 Al — S YA G-20* OlendS -5l o 3 f
G-Lm2* Azl — S T G-21* OledS =5l 0
G-Lm3 ledS — S v G-22* OledS —sUT Uas $
G-Lm4 Ol — S ¥ G-23* OldS -5l e v
G-Lms* OldS - vy M-30* O 5k — kil A
G-NA1* Sl —sUT s -~ L-Al* Ol ) — 22 q
G-NA2 DS =T s vf A-Jal* sl =Ll jane Ve
G-NA3 OledS —5UT 0 A-Ja2* ol = U1 i Y
G-NA4 oS —sUT s v G-Bj1* OledS —osl=YL VY
G-NA5 Sled$ - Y G-Bj2 OldS —o3l=VL WY
G-Sk1* DS — NS YA G-Bj3 OlndS —asl=YL VY
G-Sk2 DS — 8y ¥q G-Bj4* OldS —esl=YL V0
G-Sk3 DS — 55 . G-Bj5 OledS —osl=YL \§
G-Sk4 oS — S £ A-Mo* ool =0l \V
G-Sm1* Ol = O ads Y G-Gml OldS —alome L1l \A
G-Sm2 OledS — 0l padons fr G-Gmz* OledS —alme 3 \4
G-Sm3* OeedS =0l poadans ¥ G-Gm3 OLedS — s il Y.
G-Sm4 OledS — 0l ppadans £ G-Gm4 OlclS — s 5l Y
G-Tul* OledS— S 5 £ G-Gm5s OledS —als 5 YY
G-Tu2 OlendS=0lnSs 5 % G-Kal* oS — ¢ Keus \ix
G-Tu3 OledS- e S 3 A G-Kaz oS - ¢ Kiis Yf

S5 g5 aalllan 53 e eslinl (slanlias *

IWAR 500/ Yo Lo/ paxy 0590/ oy g8 Sl


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

...Macrophomina phaseolina g yB Sl p! S las K5 £455 ow)p

ol 05051 TEP-PCR 5 ISSR sl S3LT S JIg -Y s

ke L olio ol ( Sl U3

S S Sl
| SSRO2* 5-ACTGACTGACTGACTG-3

ISSR10 5'-CACCACCACCACCAC-3'

P1 5-TCTCTCTCTCTCTCTCC-3

P4* 5'-GCG(CGA)s-3'

ISSR P5 5-ACACACACACACACACYC-3
P6 5'-GAGAGAGAGAGAGAGAYG-3'

Stagl 5-BDBACAACAACAACAACA-3

Stag? 5-CAACAACAACAACAA-3

Stag3 5-CAGCAGCAGCAGCAG-3

PCMS* 5-(GTC),-3

ERIC 1R* 5-ATGTAAGCTCCTGGGGATTCAC-3

rep-PCR ERIC 2* 5-AAGTAAGTGACTGGGGTGAGCG-3'
BOX 1A* 5'-CTACGGCAAGGCGACGCTGACG-3'

REP 21* 5-ICGICTTATCIGGCCTAC-3

L eslital baalis S (gl 5 axdls (g min Mok 5 gk LSS S ol ST

03 4ids 53 5 S s e OV C s aids V0 Jlasl > e
VY °C s aids A olg xS de e OLL 4 5 VY °C

W8S e
& S Syse 4 BOXIA S5LT gl PCR wlp
AY °C s aids 0 Sledie Saijuly =le bl Sl
2 a3y ¥ Sldie 5 2lS FACC ps aids ¥ Sldie Jlas
S Sadpuly Jole Jals a2 Y 1SS e 5 Ve °C
C s aids Y xS &0 °C s aids ) Jlasl QY °Cs aids
23S o Ve tC s aida Ve olg oS oLl s Ve
A0 °C 5 4i3s Y &y 4 REP2I S50 (5l » PCR wib
dele bols at o YO LSS s 5 AY
YA C s 4l ¥ Jlasl QY TC s 4l Y Sk s
S L 5 5 PATC s 4l s iBs ¥ B 1S

.&J;C)‘)y?/\‘)C)J@J/\ &L@;

OC DL Afu Yo

AD ol Sy ods Loy o 53 PCR &Y siame 55 48 xS
C".'.}) A rl}u‘lXTBEJﬁL’)J M)JQJJKTJSJJ gC,Jj
Co g () pg/ml) JJ..LA_}J.! 6).3'.)\2.:\ )‘ oalail L» eJ«él}- L;La.bb

s sl UV 5

Yol isls wme 53 PCRus1s ISSR sla S5lel ol
I pl OeX PCR 5L 51 Y pl ol wlus a gl
dNTP mix «/f pl (0 mM ) MCly +/& fl (05 2 650 453
Al V0 (Ve pM) s ST 51 S a5 pl (Ve mM)
ng/ul) « 4.5 DNA 51 Y pl 5 Tag DNA polymerase ﬁ}ﬂ
2 Os e esns STV U e SR8 sl 23 8 s (T
oKaws ;3 PCR 5 s S G ,me 450 DNA gl
(Eppendorph AG 22331, Hamburg, Germany) JSGLa g 5
Sbdis a5 2 O g0 40 P4 5 ISSRO2 sls S5LT ol
Jlasl A0 °C s aids 0 Sledis Saduly Jole Jols
5o aidy S Sledds 528 X0 °C s 406 YO Sledds
YO Saduly Jole Juls a2 YA LSS O Jlis & VY °C
55 a3y K a8 00 °C s 456 YO Jlasl A0 °C s 4l
VY 'C s aids Vv oy palS ds e OLL ys 5 VY °C
Cleas > 5 Jlasl sls PCMS S5LT gl 5o 5 o)y

A o3l yaseid ol SV
bslswe s eslizal 3550 5050 5 o rep-PCR sla S5l ¢l
4 ERIC sla S5 (sl PCR wili .55 ISSR dilea 2515
e A0 °C s aids Y Sledie Sad sy a0
A °C s daids S Kby A e Lels a2 YO LIS


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

(e L Lo ol (S U5

...Macrophomina phaseolina g yB Sl p! (S las K5 £455 ow) y

S8 OldS Sl laglir 51 0hedS Olal o slanlias

s S
S A Lol S5 oK FA SSR sl sl S g yozes 3l
Sk Ao WY g s e IS8 S 55 Kl i
VWPA Sl au g (S 55 ol op miy . disls OLES
sl ) ISSR02 S5l L ys OF o a8 5 (35 oSlr
s 4P SHET s b ST cpl 5o A8 Jol (55
2y bl L gl p balix L8 SSE 4 06
G-21 alr 53 Ole 3 ) 8lr b olol bl o 20
Aoy Ve b Sus LGNal 5 G-Sm3 5 K L G-19
Sl b 0Ll altr Ole 3 (K55 dhols i 5 alis

A edalin alis Aoy Y L lawlis

rep-PCR o+ 55 sla s, il s 5 4 320

& 2B REP2I 4, BOX 1A [ERIC 2l ERIC IR sl S5LT
laalir @yl SO s ok saib glasSIl skl
oslaal baalis adS 6l 5 a=a ;5 5 o34 M. phaseolina
5 S5l e by sid g bl slaw (¥ JSKE) Ll
5aps 3 Jel ml il s YUsdr Gilae el 63 s
rep-PCR sls S5Le0 grome 3 ol sl S Lo
2505 e 03 S ks 4 A3 08 wLiS e 3 | Lealir
g g ol Dlahe 4w 5l Jols s g OO
(8 JS8) il e e an

SSopss oS el doys £) 0Lk wlux Jsl 058
s deal w55 e o8 dlawlir Ao £) SldS wlu
e el s S bl dssn 1Y) 0klS vl S
£) Ol J i ooy 05,5 (ladsllr Lo s VW) OlkedS wls
s Lo 1) fusl bl G it s S (gl Ao
55 1y (balis dws s 08) oS awlus Y R 05,5 5 (s
25

i Jol 55 oK 08 rep-PCR sl sl S )
S Ao A llg s ey IS8 S G5 oKl 0w
ST g Siks 5 ASde it s 0L

bl o alis i s ol (G5 oKl YY) REP 2

(aesls J?BJ EETS

S G Gl s s LG gl Sl Sl a4 e L
3grs b J5 e (R 93 3 il e Il gl Sl
Loglads aps ad sl b () sy pe L (V)
S e s e wlis (s UPGMA' iy, 5 sslizd
sdalie (gl 235 Oy (YA) NTSYSpC (ver.2.1)’
b UG 53 Dope 4 bl o Jol
Ot Slp s G ad i iy JeSe Olge a ol slaad 5
Sb dsesls w51 ol bl gla s Sl e M
u-MJJ—jL‘ O LS:"M BB (\;) L eslaal Jblx d‘}ﬁ)T
Oy & 5o SGd 58 b bbb alis o Sl 5 SGd S
Gy adgr Bl oSS S ol sl Gobae
(Y4) &b S 515 eslizal 5 50 (Goodness of fit)

ISSR 55 s, @iﬁl&.};&ggﬁ

ASSR02 S5LeT aw sluws ol 5031 ISSR ST o5 le
5oesls Ol 1y s i Sk 5 sl IS5 P4 5 PCMS
sl () K8 s eslanal baglasr 4l gl ams s
Gilbe Lol esgiome 5 S5LT 8 by ead s ladil
g Jooi 5w Sl Jelb s aik e T
) el ISSR (sla ST ¢ e 51 Jol sl sla Sl
35 OO ased e 05,5 4w 4 Aoy OA wlis e o
s ren dge 38 ool Sl 4w 5l Jeb s
(Y JS8) il o

35 p33 058 (balr do)s 1) 0Lk wlar Jsl oS
5 (Lalis a3 V) Ol J alor ol a4 syl 5l gl
Sl s (gl 1) OkldS glaalir S s 05 S
Seslizad bl e w2 85 5o 1 (bewlis Ao ys AY) L)l

2l el obad 5EA-Mo alas glixad 4 Sl o

* Unweighted pair-group method
® Numerical Taxonomy and Multivariate Analysis System

Version 2.1

IWAR 500/ Yo Lo/ paxy 0590/ oy g8 Sl


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

...Macrophomina phaseolina g yB Sl p! S las K5 £455 ow)p

(b Ao Lo ol Pl LS

Sl 5 Cate Saees V- pled 55 &S L3 S s
(S35 pd) alls il b duadss 25l 2559
o sl Cla_ﬂ 53 ISSR 1 ol glaesls (gl 2 (Y su)
5 o 53 TEPPCR I Jols sleesls sl (/4 S 1)
S5l s a5l Jols glaesls Guil gl 5 (/AS TS 0/Q)

A S bl o sl Tl 05 58

ol L GKab 3 G-Kal glawlis Ole s o, s 0
allr Ols o (S35 akol op 2l 5 Aoy AT (SS5
ol A edalin (wlis s ys £ L) baglos sl b olhusle

S0 balis K88 4 ol LU bl 5l Sl
J5le a3 5 b e o

ISSR slacsls 51 Jol> wlis o o Sl oo M Olsae
Jsbe 05a50 51 eslinal b e sk 5 S0 L rep-PCR

dw)fsjyduﬁ)bi.hwjﬁ eM@jdLAJﬁMoJ}W}J\J@J-VJJJ}_

Ll essdos ok Lol sliws Lol ¢ some ST

LYo U YO 1Y YAD ISSR02

5L YO B YO I S \OA \OA P4
5L GO YAA Y PCMS
5L BLYOr 5 S 04 gy ISSR s
5L YO Y VYO V¥4 ERIC1IR

5L i YO -Y0u Y4 \ ERIC 2l

5L O =Y Y Y BOX 1A

Shcis Veren 5l A B YO VY Yo REP 2|
5L Verer 5l e B YO oYY SYY rep-PCR IS

(s oo 4 o) 0 0) e 05031 s ¥ sl

ISSR rep-PCR |SSR+ rep-PCR
5 Bl Wl e Sl e Seees = . /q¥ =AY =./q)
JJ‘J‘\”"'&%J)SJ&';’L‘ p_~/~~\‘ p:./..\‘ p:./..\‘

e J S NC AKb J,,e SiLis M . PA ST 5l aslizul L M. phaseolina cscme 4l YE 51 Lol sl 6,801 -\ S



https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

ke L (olio ol Yo 5L

...Macrophomina phaseolina g yB Sl p! (S las K5 £455 ow) y

G13
G20
&8
GB4

Gl
A-Mo
Gam2
GKal
GKab
GLm2
Gl
GLm5
GTul

G19

i G21
G23
GNal
G3an3
GSnl
L-Al

: —A-XHL

Dim-2

00

RIE] et

T T T T L L T L— T T T L—
022 004 014 0z
Lim-1

3l ol slacsls 345 5l eslazl L M. phaseolina s 4ld YE (gl UPGMA- 5y, olal el (e S C\J?j)_x}.s =Y s

S8 alis e Gy a | Colaiss 4 4 5> 3 = cdm 93 O 5 ISSR el cla S
DL Ll il s o s a2 Sl Jeol g 2 s skl

ERIC 1R ST 5l eslizad L M. phaseolina e 4l Y8 51 Lol= gL o S -1 1S

IWAR 500/ Yo Lo/ paxy 0590/ oy g8 Sl


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

...Macrophomina phaseolina g yB Sl p! S las K5 £455 ow)p

ke L olio ol ( Sl U3

1 T G21
] |—| A-Jl
: A-J2
G23

: M-30

I T T T T T T T T T T T T T T T 1

046 057 080 092
Coeffident
031 C’}r

Dim-2 007

6"}- Em3

WIZ' I I I I 026

)\ oslatl L; M. pha%onnaw 4.’\.);- A2 d‘f UPGMA ui:}) J»L«I\ ) ol rMNJ: c‘ﬁ)).)ub —Z,L}g.lv

JJS\;_-AJ.L;ZJUMJJSLAuij)ﬂL;Lp\QL,a;:'ua4;.QFJJ\J.‘ol;-é.xn_j;q)ygjrep-PCRdquij}w

w3 TEp-PCRSGLE 5 oslinad b Sl s 350 058
- il es S s 4 lae s S sl (Ao s 04) wlise wlis
2 Sl VLSS sl ol Ll e oS 2Bl
5 Tep-PCR gla S5LT Iy 054 judy il ISSR L aslis
Loy polal 5 ISSRSSET Loy olant] was
L gl al S e ar 5 1l ool TEP-PCR sla SOl
S s ,SL Al 3 S kipd 1SS Lube ul & das e
szl 4 Glae M. phasedlina 6 s cdiledd cble~
S5 ol b s g Sl sz 38 all
Gl3l a5 35 oKl VF USSR ST s (sl 4 S
Syl e A3 S ale 55611 Y dEP-PCR SLT

WAL 50b/ Yo Lo/ paxy 0598/ (39 8 S

.‘.9.

b oss K ciSl sla b, 2L ol G mb
g5 alae sl 1, Tp-PCR 5 ISSR (sla Siles I el
aslizl oge (sl .S o 4,6 M. phaseolina -6 s S5
Jes PCR sls 5T e gas (0T Sole b i, ool
5 2SS i slul 53 DNA glac e 5l s 4l

(Y0) il e baesls glably o 5 4o OISl
LSS 5K huy dol JSKoke Aoy )z 52
Sl gl s doys AY slas ISSR LS (gl Olsee o
e 52 b S 13 auslie 3540 doys ) Usles rep-PCR
a4 byl S5 4 3B ISSR KL s s 04 wlis


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

(e L Lo ol (S U5

...Macrophomina phaseolina g yB Sl p! (S las K5 £455 ow) y

Glao » b opl bl SIKET LLas L gl
4 58 bzl 0l o ISSR LIS L sel s s 61 S 5,00
Olwl & glanllr S8 a4 06 ol 4= U iy, o
A e OledS Ol gladslas 51 OlldS

Slisw laalir Oleys ldadle LB 5 y5 ol adlles
AL bals & Sl el ol [esis M. phaseolina
B RN W R S & IS SCE VR TR R PR
ooy S olad 3 gline SuSC L Jhas 55l oo Laaglar
o el O il s e iy SO ks 4 e S0
o555 3 ke bl Cilis G ST s pl 4 s
- Ol il IS0 4 1) (SG55 65 s el L1 Gl
53 SOl 55l ) eslizad b Laagltr oglize gy 05,5 . ias
(Y0) 54 ol sdalie 53 O Ken 5 kbS53 Solallae

gl o) ea 515 ol s Line b glawlis gduey S
SPA-MO wli LISSR 5y, oo Joss) slealir L ol
Llg o G L (G 53 2 53 Okl glaalor b fus)l
el sbul 4 &8 a2l L &b Sl Sl Ul 13U
sdoalal 530S w3 as 515 bl s alis ¢S L
L s L e g L R R L
g5 SV mhw & Y=l 5 (Y) o35 3L M. phaseolina
03 5 S addllae 1l 3 bamlas Ol 3 sl sdaline S5
S

G5 Gl 03 s S5 p 5 45 A e 0L Gl
Shle 5 Wllye glaallr 5o LS & Gosedy 706
o sl Glacamar 050 50 S e LA
M) aileie G L3 s AL Ol S Sl edd sl
Bydie oks 55 (M SkdS Slwl 3 Ol e glaalir
Lol Soo YL Oalise &5 5 WO sl s ol
i A oS 5 ey 4 0l sl (S5 75 50 Ll S
Sl w g (Y0 WAL S 5 e 206
sk 53 S5 Lo ke Jole o5 5 L ISl Ss
s BBdshe G S 5 S e SIS sl s 5o

e Lf.m:- 4.\...::‘;\:5_)5_54} aJ‘JJg.i:b Lﬁuﬁ)lS)J:.h .\4\_93@

(S35 wp2) b sl b gduadip Al 059
S ol 6L§<=b§}).,\lé O S ey Sl as sl Ol 5
A 03 s e 3 Ll oyls 5 5 TEP-PCR 4 s ISSR
s ai sk 65 o3Il Jlas 53 AL sgrs pds s 52
53 A3 A ek e Shes Ol i Ssls pl pl
(2351 s e e

sl ST 5l elzad Lo(Yo) OLKes 5 kbl
non- touchdown y touchdown sy 53 53 oMl S
abr Vo (S35 55 o sle JEPCR SIS s
aw Jols il sl e 5l sl (g5lula M. phaseolina
Glis e 55w b e w0 e gl
ol bl 3 cpl 5 o VO S AV A (SIS
£0 5 &0 £0 Sy wlis Clm s e (ShasSh wlas)
ol s Kb S Siwes ol L S SIS 1 Ao
el Sy ol dwles Lo 3 AT 5 A0 AA Jslas 3 5 a0 Yoy
SSE S5 ) TEPOR S Way 455 amd imen
Clcwer S35 g bl s g
—anl ol e s B, 53 4 Caws M. phaseolina
S o Al 1y 4 pl 35 ol addlae sla

ali= g0 SSR ST aw 5l eslizad L (VY) 0l Kas 5 Ll
el 5 s 3 a5 L Sl el (g5Llu M. phaseolina
Gl axws Lol 05 S v 53 oLl adate 5 Ol Gollas
p33 05,5 5 4lid Lo 3 Aty L 0l TV L gley S S
w058 53 S LSES wlis o3 OF 5 L wlx T L
Bl o b agy a5l el e SISl slanlas Jels
D ko3 AV

SSR ST Y Sl eslazad b (0) OKen 5 5,0 andlas s
3hedd (3lulus M. phaseolina alas V44 ¢ ol rlﬁj),ua
il VA) Cile S0l e 5 1K ol cilies Ll s bl
28 Glaes S bl Az e 5 Objee 5 s 15 (L s

S S Sl sl b 0Ky e mlE s kS
93 bl s el edos 50 (FY 5 YA YV YF OA) il

2 e slaes S s mels SllS b 4 ddlm Sl

IWAR 500/ Yo Lo/ paxy 0590/ oy g8 Sl


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

...Macrophomina phaseolina g yB Sl p! S las K5 £455 ow)p

(b Ao Lo ol Pl LS

sequence repeats and cross genus transferability to related
genera within Botryosphaeriaceae. Mycopathologia (In
Press).

6. Van Belkum A, Scherer S, Van Alphen L, and
Verbrugh H (1998) Short sequence DNA repeats in
prokaryotic genomes. Microbiology and Molecular
Biology Review, 62: 275-293.

7. Brooker N, Lord J R, Long J, and Jayawardhana
A (2008) AFLP analysis of genetic diversity in charcoal
rot fungal populations impacted by crop rotations.
Communications in Agriculturel and Applied Biological
Sciences, 73: 7-19.

8. Das | K, Fakrudin B, and Arora D K (2008)
RAPD cluster analysis and chlorate sensitivity of some
indian isolates Macrophomina phaseolina from sorghum
and their relationship with pathogenicity. Microbia
Research, 163: 215-224.

9. Dhingra O D, and Sinclair J B (1972) Variation
among isolates of Macrophomina phaseoli (Rhizoctonia
bataticola) from the same soybean plant. (Abstr)
Phytopathology, 62(suppl.): S1108.

10. Ganeshamoorthi P, Anand T, Saravanan A,
Prakasam V, Chandarmohan N, and Ragupathi N (2010)
Cultura and genetic variability in Macrophomina
phaseolina (Tassi.) Goid. And incidence of Mulberry root
rot. Archives of Phytopathology and Plant Protection, 43:
123-132.

11. George M L C, Nelson R J, Ziegler R S, and
Leung H (1998) Rapid population analysis of
Magnaporthe grisea by using rep-PCR and endogenous
repetitive DNA sequences. Phytopathology, 88: 223-229.
12. Jana T, Sharma T R, and Singh N K (2005a)
SSR-based detection of genetic variability in the charcoal
root rot pathogen Macrophomina phaseolina. Mycological
Research, 109: 81-86.

13. Jana T K, Singh N K, and Sharma T R (2005b)
Genetic differentiation of charcoa rot pathogen,
Macrophomina phaseolina, into specific groups using
URP-PCR. Canadian Journal of Microbiology, 51: 159-
164.

14. Kaur B, Purkayastha S, Dilbaghi N, and
Chaudhury A (2005) Characterization of Xanthomonas
axonopodis pv. cyamopsidis, the bacterial blight pathogen
of clusterbean, using PCR-based molecular markers.
Journal of Phytopathology, 153: 470-479.

15. Lupski J R, and Weinstock G M (1992) Short
interspersed repetitive DNA sequences in prokaryotic
genomes. Journal of Bacteriology, 174: 4525-4529.

16. Mantel N (1967) The detection of disease
clustering and a generalized regression approach. Cancer
Researches, 27: 209-220.

17. Martin F N, and English J T (1997) Population
genetics of soilborne fungal plant pathogens
(Introduction). Phytopathology, 87: 446-447.

18. Mayek-Peres N, Lopes Castaneda C, Gonzalez-
Chavira M, GarciaEspinosa R, Acosta-Gallegos J A,
Martines-De la Vega O, and Simpson J (2001) Variability
of Mexican isolates of Macrophomina phaseolina based

Sy asp ol OISl faoze (A) das 5 anen 05
A5 ezl s Ll 5 e 5 (parasexualism) el Sl

(T0) LS o Sy 35 025 o game L S 5]
23 S g5 L daly 55 s B ol sl aallas
Sl 55 SS L M.phasedlina b s Sl ol slaala
s Slp sl wald ISSR 5 rep-PCR ilsie JSU s
Solspised ol Glalamer 53 S S5 Ol e
sls UL aalllas ol ol ol ()"Y S5 s Tl 53 5 Al
3y 3 el YU Ll ML phaseolina s g5 Olye oS
S p S el b s By byl Bl S &S ol
S5 g5 2l S e S b s O sl 4 VL
sbetle Sy s Jsl >0 ML phaseolina ol sl slaa o

Ly B g il e JBS Saws lile Solen Cones
inplantas invitro clisbeT b S ol dds By o5y ssb 4
5o (OIS & ol 5 balix olnsles bl dex 3D

33,5 oS 5

&L

clbi 9 cC g)k.w..&-) LC 6.,\2.3.“ ‘C AJU:.LG ) &.iu..p A
Siamer (S35 ¢ 55 op 5 SN paiis (TADS
s ‘r.xf aliw & sle Fusarium graminearum il |

IVI=VAQ=EY 5 alS slacsles

2. Almeida A M R, Abdelnoor R V, Arias C A A,
Carvalho V P, Jacoud-Filho D S, Marin S R R, Benato L
C, Pinto M C, and Carvalho C G P (2003) Genotypic
diversity among Brazilian isolates of Macrophomina
phaseolina revealed by RAPD. Fitopatologia Brasileira,
28: 279-285.

3. ArrudaM C C, Miller RN G, FerreiraM A SV,
and Felipe M S S (2003) Comparison of Crinipellis
perniciosa isolates from Brazil by ERIC repetitive element
sequence based PCR genomic fingerprinting. Plant
Pathology, 52: 236-244.

4, Babu B K, Reddy S S, Yadav M K, Sukumar M,
Mishra V, Saxena A K, and Arora D K (2010) Genetic
diversity of Macrophomina phaseolina isolates from
certain agro-climatic regions of India by using RAPD
markers. Indian Journal of Microbiology (In Press).

5. Bared R E, Wadi P A, Allen T, McNeill D,
Wang X, Moulton JK, Rinehart T A, Abbas H K, Shier T,
and Trigiano R N (2010) Variability of United States
isolates of Macrophomina phaseolina based on simple


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html

[ Downloaded from mg.genetics.ir on 2025-10-29 |

[ DOR: 20.1001.1.20084439.1389.5.3.6.1 ]

(e L Lo ol (S U5

...Macrophomina phaseolina g yB Sl p! (S las K5 £455 ow) y

on pathogenic and AFLP genotype. Physiological and
Molecular, Plant Pathology, 59: 257-263.

19. McDonald J G, Wong E, and White G P (2000)
Differentiation of Tilletia species by rep-PCR genomic
fingerprinting. PlantDisease, 84: 1121-1125.

20. Mehta A, Mehta Y R, and Rosato Y B (2002)
ERIC and REP-PCR banding patterns and sequence
analysis of the internal transcribed spacer of rDNA of
Semphylium solani  isolates from cotton. Current
Microbiology, 44: 323-328.

21. Ndiaye M (2007) Ecology and management of
charcoal rot (Macrophomina phaseolina) on cowpeain the
sahel. PhD Thesis Wagening University, the Netherland,
PP114.

22. Palencia E R, Klich M A, Glenn A E, and Bacon
C W (2009) Use of rep-PCR system to predict species in
the Aspergillus section Nigri. Journal of Microbiology
Methods, 79: 1-7

23. Pearson C A S, Ledlie J F, and Schwenk F W
(1986) Variable chlorate resistance in Macrophomina
phaseolina from corn, soybean, and soil. Phytopathology,
76: 646-649.

24, Purkayastha S, Kaur B, Dilbaghi N, and
Chaudhury A (2006) Characterization of Macrophomina
phaseolina, the charcoal rot pathogen of clusterbean, using
conventional techniques and PCR-based molecular
markers. Plant Pathology, 55: 106-116.

25. Purkayastha S, Kaur B, Arora P, Bisyer |,
Dilbaghi N, and Chaudhury A (2008) Molecular
genotyping of Macrophomina phaseolina isolates:
Comparsion of microsatellite primed PCR and repetitive
element sequence-based PCR. Journal of Phytopathology,
156: 372-381.

26. Rademaker J L W, and deBruijn F J (1997)
Characterization and classification of microbes by rep-
PCR genomic fingerprinting and computer assisted pattern
analysis. In: Caetano-Anolles, G, Gressho, P. M. (eds),
DNA Markers: Protocols, Applications and Overviews.
New York, NY, USA, Wiley.

27. Rajkumar Bashasab f, and Kuruvinashetti M S
(2007) Genetic variability of sorghum charcoal rot
pathogen(Macrophomina phaseolina) assessed by random
DNA markers. The Plant Pathology Journal, 23; 45-50.

28. Reyes-Franco M C, Hernandez-Delgado S, Beas-
Fernandes R, Medina-Fernandes M, Simpson J, and
Mayek-Perez N (2006) Pathogenic and genetic variability
within Macrophomina phaseolina from Mexico and other
countries. Phytopathology, 154: 447-453.

29, Rholf F J (2000) NTSYS-pc. Numerica
Taxonomy and Multivariate Analysis System, version 2.1.
Setauket, NY, USA, Exeter publishing.

30. Su G, Suh S O, Schneider R W, and Russian J S
(2001) Host specialization in the charcoal rot fungus,
Macrophomina phaseolina. Phytopathology, 70 :13-17.

31. Vandermark G, Martnez O, Pecina V, and
Alvardo M J (2000) Assessment of genetic relationship
among isolates of Macrophomina phaseolina using

simplified AFLP technique and two different methods of
analysis. Mycologia, 92: 656-664.

32. Versalovic J, Kapur V, Mason E O J R, Shah U,
Koeuth T, Lupski J R, and Musser J M (1993) Penicillin-
resistant Streptococcus pneumoniae strains recovered in
Houston: identification and molecular characterization of
multiple clones. Journal of Infected Disease, 167: 850—
856.

33. Versalovic J, Schneider M, deBruijn F J, and
Lupski L R (1994) Genomic fingerprinting of bacteria
using repetitive sequence-based polymerase chain reaction.
Methods of Molecular and Cell Biology, 5: 25-40.

34. Weising K, Nybom H, Wolff K, and Meyer W
(1995) DNA fingerprinting in plants and fungi. CRC Press,
Boca Raton, Fla. P.322.

35. Zietkiewicz E, Fafalski A, and Labuda D (1994)
Genome fingerprinting by simple sequence repeat (SSR)-
anchored polymerase chain reaction amplification.
Genomics, 20: 176-183.

IWAR 500/ Yo Lo/ paxy 0590/ oy g8 Sl


https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.3.6.1
http://mg.genetics.ir/article-1-1018-fa.html
http://www.tcpdf.org

