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Abstract. The genus Ganoderma belongs to Polyporales, well-known for its medicinal properties and as a plant
pathogen. The aim of this study was to identify the genetic variation between populations of two Ganoderma lucidum
Karst. complex isolates using RAPD. For this purpose, four populations of G. resinaceum Boud. and eight populations
of G. lucidum collected and purified during 2011-2012, were studied for the first time in Iran. Ten random primers were
used for RAPD reaction. The result for RAPD-PCR studies of G. lucidum complex showed a wide range of diversity, as
scores of 61.48 and 40.16 were estimated for the inter-specific diversity of G. lucidum and G. resinaceum, respectively.
Cluster analysis confirmed the separation of two species populations in different clusters. In the analysis of genetic
structure, two probable groups (K = 2) were identified in the studied germplasm which was also confirmed by the
results of bar plot.
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Table 1. Characteristics of isolates used in this study.
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Table 2. Primers used for RAPD and their sequences.
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Table 3. Genetic diversity parameters of G. lucidum and G. resinaceum based on RAPD data.

(s 50 gk oy S 5 oKl sl () osts o e Neis x5 ¢55(h) ol autalie sla I sl
s
FA/FAY. Vo Y E Y YV E V2ER G. lucidum
£ 8 £ YV E X IAFE N VO£ 1 /f G. resinaceum

Glran84  Glran57 Glran9

Glran100 Glran92 Glran102 Giran58 Glrand$ Glrand7 Glrand3 Glrand2 Glrandl Glrand0 Glran30 Glran20 Glran9

OPD5 F3LT jl estizat L G, lUCidUmM 5" 0 4 8 DNA 55 51 ouaT s 4y Y oaes =) JC&
Fig. 1. G. lucidum complex PCR products using OPD5 primer.

G. (Eurasian) Glran98 ais 55 sl 55 si
Cans ol L (G, resinaceum) Glran74 , lucidum
sl L 5 (G. resinaceum) Glran70 5 K0« (9F7)
5 GIran100 wlir 55 .Col ol s 6T & PFL) Cans
ol L Ko ad g 55,3 55 (G, resinaceum) Glran102
SUS A ) s 43 dilas S 3 o2 O (A) o
L G. lucidum (Eurasian) Glran43 5 Glran40 la
A Ah s 5 Aledd #dly an LS 5s (M) © o ol
G. ) Glran9 , Glran20 stsas™ L G. lucidum alus 5 o33
Llas S 513 oa SUS 53 AP)) o el L (lucidum
ST Lo 5 (sl 5 o IUT s e ST 0 (Y JSC8)
033 b g 4 s 3 a5 Glrand8 alus s Wb giuata,
Glalls sl S s bl s Sl I3 balds L
(¥ JK2) 5,8 51,5 G. lucidum (Eurasian)
ST eds plol RAPD S50 1 oslizl b o aalllas (ol 5o
b ¢ ool (bfj,.u; 53 G. lucidum complex (slaslu

Azsls G5 Free DP B Y s Ll e le 0Ll 1 L
G. resinaceum ; G. lucidum « & sl » 0 5ls g5 s
A VO 3l Ole sl 55 5,8 5557 o /YY) /¥ S ey
G. 48 1y Ao s3 VPN by g0 Jy Ol 5 oy g0 b (55
sz b Ol 5 g b (55 oKl ¥4 sl s lucidem
s 8 alewe G.oresinaceum &8 i, dwoys Fr/N8
(¥ Jyd>)
G . lucidum skalus Slaws W6T 3 Lol oo 59
RAPD 4 »complex

C. laghir 515,37 5 Comaxr VY addlls Jol cmls !
Buy b 4 45" Glran96 4l .l lucidum complex
Keypour etal., ) 55 eas slolis G. lucidum (Eurasian)
el okd o el ple 31V YL ol L (2014
& bald> ,l LS 55 G, lucidum (Eurasian) Glran48
DAV g Coles b dilesls S5 1y (S s e 4
S Sl b 55 Sl s ol abp Sl @ 8

N S I ISR I P R PP

383/YAY


http://dx.doi.org/10.29252/nbr.5.4.379
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.4.8.2
https://nbr.khu.ac.ir/article-1-2970-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1397.5.4.8.2 ]

[ DOI: 10.29252/nbr.5.4.379]

Keypour et al. Study of the genetic diversity using RAPD marker

RAPD jSilis alewg a5 (S5 £95 (o) 2 0,50 5 5535

UPGMA

T T
= a2 (1]

Jaccards coefficient

Past 153l ¢ 5 5l eslizal L s osls ST 1 Jol> vlf,).ug -Y U
Fig. 2. Denderogram based on data analysis using Past software.

G538 | @, Jucidum

G70 G. resinaceum

GB4 | G. lucidum

=Glranl100
=Glra

=Glran102
(1

=Glrandd
=Glrand3
=Glrand2

=Glran53

*Glrand? Gl

232
=Glran70
=Glran74
o108

Coordinate 2

=Glran7e

234

=Glran73

Lk

i

=Glrang4

=Glrand

=Glran20

=Glran85

=Glran56

Coordinate 1

RAPD &b jloasT cwts G. lucidum complex slea i (gtuame, SJUT - <o

Fig. 3. PCO analysis of G. lucidum complex using RAPD data.

100

0.80

0.60

0.40

0.20

000

GO2I0) G400)  G43(3)  GEE) GHAN G8/E  GITAD

GO  GlOX1Z) GlOO0(12)
GH1)  GIND  G42(3) GOS0} G48(5) G4T(3) GIE) GHMT) GIET) G

S el 51530 3l ol b Comaze Sl b g =F S0
Fig. 4. Population structure survey using structure software.

384/YAY

GT3(4)


http://dx.doi.org/10.29252/nbr.5.4.379
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.4.8.2
https://nbr.khu.ac.ir/article-1-2970-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1397.5.4.8.2 ]

[ DOI: 10.29252/nbr.5.4.379 ]

Nova Biologica Reperta 5(4): 379-388 (2019)

s Yoo 5 OPCL8 5T buy o K85 &L o 5T
LL OPCI8 FHLT L 8 o slalds wles .ol b
IS5 ol (68 gy r s o JSCET Sl Y
LL o T &S sl Olis G.oresinaceum glaalds s ol
2 AT 55k S VA G OPD8 T5LT Ly ods S5
el 3b i Yoo s 5 OPCL8 S5leT Law ok JSCi5 L
5500 B+ AL 4w OPD8 FHLT L 68 ol slaglis sl
Cax V0 54 Wl 53 OPC18 SHLET L 5 5L i WA+
@ OPD8 LT L GIran96 wlis iias o JK5 5\
ST buyg ots LS5 &b o 2T 5 sl 1S gl
23 eks a5 Wb o 2T .l L s Y 5 OPCIS8
AT 5 5k S \Yer (OPD8 ST | Glrand8 «lus
el 3b i 10+ 5 OPCL8 F5leT Law ok JSCi5 L
gl OPD5 i, L G. lucidum 48 ls alus
68 Gl alis L U5 N0 5 Ve SO olass
sobal L6 OPC18 L.l L (Eurasian) G. lucidum
il L G.oresinaceum 8 laalds 5pe L5 Ve
soln Lo WA 5 90 e ol gl OPDS8
\0++ L OPCL0 ol b5 VA e 51T+ slasl, OPD2-3
23 Asged Mg @il i Vo uL OPCL8 el L
okd Mg oS ie Gkl s 48 93 slaalus (63,0
sl e Gsed aled Glaglir (s ol el S Loy
ladise g LS o W5 65 St 00+ L OPD3
4L OPD5 ..i, L (Eurasian) G. lucidum , G. lucidum
5 G lucidum &8 glawldr a8 o 5 3L i O
Ay gl ca 40 uL OPCI18 o1, L G. resinaceum
ol ploml (Guluad 3 (S mie Glakil s s b Iy ST
RS S kol b S 65 b 4 b S UPGMA L s
S Ll e b ez S5 glakil i Llas S 13
2 el Ganoderma slaalis Ol o oliasOlis oyl
g Gl S Ghls 45 6 Gaalir 55 350 (S
Slaaller m (g L) g5 3y e Ol 3,50 opl sy
Sar el e Sl Ll T Sl 65
P es S eslaal Lol 3l 385 gdn atws 5 Comexr Dbl
ol Sl 4 e b (F JS8) 5 8 el 55 Structure

FYAZPAA F 5Lt B ale o g psle 1o s slaazil

g5 odins Oli ol &8 A 8 15 oa IS s Jle b oy
S ailen 0T 5 ogde sl s 3550 4555 535031 3L
malde 5 sd e odaliv (Gld 5 4 Sl ol (\ijj..\.;.s 3
4w 3 (Glran96 , Glran95 GlIran92) os Corex slo
33 Ol SRB odias OLiS al cpl &S b 8 415 Sogline ad
NGV RTNPPINE S g5
ol luls G lucidum wliscse ) bl 4 a5 slaalas
sael Sl Llad S 15 s s Y 53 en LS s Ly
0SB s e S 3 e Sl 6K 5 el SIS gl !
el 5 (GIran9s ) al slyls sylse 4875 . Cnl 6,0
5 GIrands) 5,50 55 53 5 WSy pSs bap syt sy
G Glrand0 slawlas . dzes A5 el A5 55 287> (Glran20
Liod 4 5 Llas S 15 ul cbas s s o Glran92
Loy ok (5,100 (Eurasian) G. lucidum wlbscsw,
dad byl 5 e o oSG Gy 08 5l e 3L &)
GIrand8 > 4 bLali> 1 diws Lesie OS5 Gyl
Py e kT bepdzen gl ST 5 ol @l
el 55 1S 3= sk T (lap g it 2y (61,15 Glran92
I glesbai s 55 « Glrand7 v Glran30slaa fa-
-ods atlis G. resinaceum  wliscsy, bl 4 5 Llas S
@l 436 aen GIran98 (Eurasian) G. lucidum = 4 il
b eI L A 5 5 b gy e S a3 K
b gt fhy 5 pateial SLIT ol CABN L gl Ll
T TE N FoR P WIRPIN FTE ReP WI ]
pbb s sl e Glran48 5 Glran96 slaalu>
wwej 23L 6Ky 5wl lls 53 » (Eurasian) G. lucidum
(st SUSF Glls byl il (25l p ST 6 S
(507 A S 55 S 35 T 5 A5 haT Lo gy it iy
sls ol G lucidum glaalus s odd 1SK85 sladil Sl
iz VA b OPDB8 ST Lo g5 ods S0i5 b op 5T S
Yo++ b OPCIL8 ST Luwy ods S5 &b op 2T 5 5L
LLOPCI8 FHLTL 4.8 ol slaslis  oled .ol 5L i
ok S bl 6 SNy p o ins oo LS5 5L e
1« sl olas (Eurasian) G. lucidum glaslas- s
5 3L Cdx Foor 5 OPD8 5T by ods S b

385/vAd


http://dx.doi.org/10.29252/nbr.5.4.379
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.4.8.2
https://nbr.khu.ac.ir/article-1-2970-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1397.5.4.8.2 ]

[ DOI: 10.29252/nbr.5.4.379 ]

Keypour et al. Study of the genetic diversity using RAPD marker

RAPD Siles aliws 41 (Se35 55 oyt -0 %00 5 1505

slalls S )b 4 tdmas alin RAPD LG, olyls
S 5 am S bl 5 Vel JolST ol b o 15 4l b
alor 33 o 40,8 a3 o LS 53 AV 68 ules b
o> 35 amsls gy &b &8 s Sl oaT S @
a3 Ve Coles b s lie RAPD LG5,
L 5 ArIffin Lw g el Conts E bl sk sl
0L 5 Ganoderma Calises slbaalis= w5 L 45 (2000)
SekeT Sy ol alie (238 plnil Calibee glaypiS
3y dm g 3 adlls 53 LOT g Ol glaalds adlls
ol Al LoT slizel 4 ks el Ole sl 58 ¢ 5
Ganoderma glaalr 035 L5 LUls e 4 g5
OLKea 5 ZaKaria il Calisee glaobime g5, Ldy <l
s G. boninense 4,8 RAPD s, ), L (2005)
S Ls e LS 6 5 b5 Ol s 4L 5l Ganoderma sp.
R [ I V-t SosTpar ska &
PRI S AL sy ol Ll e S s gl
a2 45 35 ol & sl 0l 15 RAMS (gls Lot ST 1
3> I UPGMA lagduas = 55 o= 5 Lyls ¢S zin L
o LT 6Ksp bl sias ow«f.uﬁf@)l;rn)usﬁ
(1996) 0, en s HSEU Lo 5 o5 (glandllan 5 .ol K uSS
G. ;G lucidum sl slas & & s abeia &5 5 ol
b Sl Ol ITS (s 218" 5 JI5 Ll 4 o5~ Oerstedii
ol bl Gla by dhwy (WSS ) L 0) d2iIL s
5 G. ahmadii > 51 .65 o 1> K0 5IRAPD Ly
old pu) RAPD lacsls L &8 255 52 G valesiacum
N VLR P PENT JCJ PYY SIC VISP
G. 5 G. oregonense <8 53 & ol Jb 5 oyl
dew gy wlia ITS s glSs JIg ozals | valesiacum
- M K0S 51 RAPD w55 o sloul sl by »
ooy 3 eslizal b gl anlllas 5 (2014) 01, Ken s Mei .o
slalis o> 5 Ganoderma glas S « Al ,> RAPD
as e OLE 55 51 (S5 ¢ 55 YL Ol b G lucidum
Job b 55 5 Geles by odeT oy Sl 4 4 5L
Cilie s S (S55 g5 awe) o adlee ol Sl
Calises slas S &S b S 4z 45 0l Ol 5 o Ganoderma

SLes s ol (il sdal s K=2 55 KA 5570
Jsl o3 8 0,8 0 03 058 53 53 65 ety anlllas 5,50
wld> 95 1 eaa G. resinaceum 45 claalds ol Jols
2l Jels pss 65 8 5 (G985 G73) G. lucidum 8 |
S e ien 5o balds I S Sl andlae 550 glaali
e elnl 2ms b Lol jls Calid bali ple 4 55 0635
GIran30 Jte O gedy .ol j2iy Olas 5 09 S 4 Olacals
cals G, lucidum glaalas 4 55 055 ) e s s
308 blod 4 g s S l,ls Ganoderma ss . .s,ls
Sl a3 s S ol 5 S Sl sl gl 3
(Fu et al., 2015) o S o3 ol LgLMJ; Ji”:
gl 0 e S o e baS G glld b
G g o e el s, ool el S5yl
§55 on A o3 Sllas (V44 aas ;5 RAPD
2 s S shas Ulse 4 RAPD I oblule S5
ot SUDNA Jig cmudls 4 5L 0 (S55 55 gloled
ooy b adles oul s (Shakeel et al., 2013) wias &
G. , G. resinaceum slas & g5 sz sl RAPD
S S adlls ol claasl i eslizal Ol 0 5l lucidum
G. lucidum  laalds o s 5L S35 g5 s
S Gosba ! Ol Jled el 6)}ch. complex
& el sl g SEl 3l 03 ks ol
o b S Glran 98 wlix odea ol o Sl 455
(Eurasian) G. lucidum Olge L u, Sleoses
G. Gl &5 LS s adlee ol 3 5y edd (gl
G. LS s alds ol 6,8 S5 .cl 4 S 5 resinaceum
55 25y Jal alllan ool 53 gy 2 2550 slresinaceum
S Soslize (S Slio Sa s alle opl 53 YL (S
2y edd 3 Sluls WIS 55 G.oresinaceum gl 4T
p KIS 300 ) 9> S (6 S ks S o I a3
L5 sl 5 e S b s bes iy
Postnova & ) 15l 5 f5te Sl ) glels
G. lucidum  (glaalus> adle L (Skolotneva, 2010
Bl Cws Jslite il 4 Calihe gla)siST complex

“*or J)}n L;Lhﬂ\._v.\u\?- ‘Lf&‘ k.f-"'\’- Jf}bgw\i}b L&uT

386/¥A#


http://dx.doi.org/10.29252/nbr.5.4.379
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.4.8.2
https://nbr.khu.ac.ir/article-1-2970-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1397.5.4.8.2 ]

[ DOI: 10.29252/nbr.5.4.379 ]

Nova Biologica Reperta 5(4): 379-388 (2019)

REFERENCES
Ariffin, D., Idris, A.S. and Singh, G. 2000. Status of
Ganoderma in oil palm. — In: Flood, J. (ed.),

Ganoderma diseases of perennial crops. — CABI
Bioscience, Egham, UK. pp: 49-68.

Cao, Y. and Yuan, H.S. 2013. Ganoderma mutabile sp.
nov. from southwestern China based on morphological
and molecular data. — Mycol. Prog. 12: 121-126.

Cao, Y., Wu, SH. and Dai, Y.C. 2012. Species
clarification of the prize medicinal Ganoderma
mushroom “Lingzhi”. — Fungal Divers. 56: 49-62.

Chang, C.Y., Yeh, ZY. and Lee-Chen, G.J. 1996.
Analysis of genetic diversity of two intersterility
groups of Ganoderma australe by DNA sequencing. —
Biol. Bull. Natl. Taiwan Normal Univ. 31: 47-53.

Ebadi, M., Riahi, H. and Zare, R. 2014. Genetic diversity
of Fusarium semitectum isolates from rice, using
RAPD and REP-PCR markers. —Mycol. Iran 1: 19-26.

Evanno, G., Regnaut, S. and Goudet, J. 2005. Detecting
the number of clusters of individuals using the
software structure: A simulation study. — Mol. Ecol.
14: 2611-2620.

Fu, J.J., Mei, Z.Q., Tania, M., Yang, L.Q., Cheng, J.L.
and Khan, M.A. 2015. Development of RAPD-SCAR
markers  for  different  Ganoderma  species
authentication by improved RAPD amplification and
molecular cloning. — Genet. Mol. Res. 14: 5667-5676.

Furtado, J.S. 1965. Ganoderma colossum and the status
of Tomophagus. — Mycologia. 979-984.

Gell, 1., Cubero, J. and Melgarejo, P. 2007. Two different
PCR approaches for universal diagnosis of brown rot
and identification of Monilinia spp. in stone fruit
trees. — J. Appl. Microbiol. 103: 2629-2637.

Gottlieb, A.M. and Wright, J.E. 1999 a. Taxonomy of
Ganoderma from southern South America: subgenus
Ganoderma. — Mycol. Res. 103: 661-673.

Gottlieb, A.M. and Wright, J.E. 1999 b. Taxonomy of
Ganoderma from southern South America: subgenus
Elfvingia. — Mycol. Res. 103: 1289-1298.

Gottlieb, A.M., Saidman, B.O. and Wright, J.E. 1998.
Isoenzymes of Ganoderma species from southern
South America. — Mycol. Res. 102: 415-426.

Hammer, O., Harper, D.AT. and Ryan, P.D. 2012.
PAST: paleontological statistics software package for
education and data analysis. — Palaeontol. Electronica.
4 (art. 4): 9.

Hong, S.G.,, Jeong, W. and Jung, H.S. 2002.
Amplification of mitochondrial small subunit
ribosomal DNA of polypores and its potential for
phylogenetic analysis. — Mycologia 94: 823-833.

Hseu, R.S., Wang, H.H., Wang, H.F. and Moncalvo, J.M.
1996. Differentiation and grouping of isolates of the
Ganoderma lucidum complex by random amplified
polymorphic DNA-PCR compared with grouping on
the basis of internal transcribed spacer sequences. —
Appl. Environ. Microbiol. 62: 1354-1363.

Keypour, S., Riahi, H., Safaie, N. and Borhani, A. 2014.
Mycelial Growth Rate and Macro-and Micromorph-
ological Characteristics of Medicinal Species of
Genus Ganoderma (Higher Basidiomycetes) from
Iran. — Int. J. Med. Mushrooms. 16: 365-374.

FYAZPAA F 5Lt B ale o g psle 1o s slaazil

2 o Gl (S55 Sls gt 35 Lls e 4 03 ]
3L 55 3 A8l 3,8 5 Jame S o s )lpe S
s Dslite A, Ol (R8s OT 5 oesde ALl
S S5 Sl e 4 als 0 g Slge g s Sl
3,8 S B e W5 e 6308 pile 53 & Il (535
(Fuetal., 2015)

S 55 S5 a8 0y o ol anllae glaasl 4 a5 L
Mo (s Ll o @Blsn ST 55 g5 & RAPD i) 51 ealizul
als sl alie Gl Jls o o a4 S slag S 038
25 Ll o S 3,8 15 eslinal 3550 Llods Lo o | St
YL g5 54 sy 3psm sl 65 g, bl glalis
g 5 S5 25 51 68 o S s lay 8 (K55
3,8 )13 eslizal 5550 OT S5k

S Sl
ol el gladules (gl i Ll ol B Qlf.x.mi};
Ol gl 0Lyl oS 5 (ghldezn i S5 515 iags

sl gr (6ol Sl lin 3 gy g 53 35 a3

387/vAY


http://dx.doi.org/10.29252/nbr.5.4.379
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.4.8.2
https://nbr.khu.ac.ir/article-1-2970-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1397.5.4.8.2 ]

[ DOI: 10.29252/nbr.5.4.379 ]

Keypour et al. Study of the genetic diversity using RAPD marker

RAPD Siles aliws 41 (Se35 55 oyt -0 %00 5 1505

Mei, Z., Yang, L., Khan, M.A., Yang, M., Wei, C., Yang,
W. and Fu, J. 2014. Genotyping of Ganoderma
species by improved random amplified polymorphic
DNA (RAPD) and inter-simple sequence repeat
(ISSR) analysis. — Biochem. Syst. Ecol. 56: 40-48.

Miller, R.N.G., Holderness, M., Bridge, P.D., Chung, G.
F. and Zakaria, M.H. 1999. Genetic diversity of
Ganoderma in oil palm plantings. — Plant. Pathol. 48:
595-603.

Moncalvo, J.M., Wang, H.F. and Hseu, R.S. 1995a. Gene
phylogeny of the Ganoderma lucidum complex based
on ribosomal DNA sequences. Comparison with
traditional taxonomic characters. — Mycol. Res. 99:
1489-1499.

Moncalvo, J.M., Wang, H.H. and Hseu, R.S. 1995b.
Phylogenetic relationships in Ganoderma inferred
from the internal transcribed spacers and 25S
ribosomal DNA sequences. — Mycologia 87: 223-238.

Moncalvo, J.M. and Ryvarden L. 1997. A nomenclatural
study of the Ganodermataceae Donk. — Synopsis
fungorum, Oslo-Norway. pp: 11-114.

Moncalvo, J.M. 2000. Systematics of Ganoderma2. — In:
Flood, J. (ed.), Ganoderma diseases of perennial
crops. 23-49. — CABI Bioscience, Egham, UK.

Moradali, M.F., Hedjaroude, G.A., Mostafavi, H.,
Abbasi, M., Ghods, S. and Sharifi-Tehrani, A. 2007.
The genus Ganoderma (Basidiomycota) in Iran. —
Mycotaxon 99: 251-269.

Park, Y.J., Kwon, O.C., Son, E.S., Yoon, D.E., Han, W.,
Nam, J.Y. and Lee, C.S. 2012a. Genetic diversity
analysis of Ganoderma species and development of a
specific marker for identification of medicinal
mushroom Ganoderma lucidum. — Afr. J. Microbiol.
Res. 6: 5417-5425.

Park, Y.J., Kwon, O., Son, E.S., Yoon, D.E., Han, W.,
Yoo, Y.B. and Lee, C.S. 2012h. Taxonomy of
Ganoderma lucidum from Korea based on rDNA and
partial  B-tubulin  gene sequence analysis. —
Mycobiology 40: 71-75.

Postnova, E.L. and Skolotneva, E.S. 2010. Ganoderma
lucidum complex: Some individual groups of strains.
— Microbiol. 79: 270-276.

Ryvarden, L. 1994. Can we trust morphology in
Ganoderma? — In Systematics, Phytopathology and
Pharmacology. 5th Int Mycol Congress (eds. P.K.
Buchanan, R.S. Hseu and J.M. Moncalvo), Dept.
Agric. Chem., National Taiwan University, Taipei,
China: 19-24.

Safaie, N., Alizadeh, A., Saidi, A., Rahimian, H. and
Adam, G. 2005. Molecular characterization and
genetic diversity among Iranian populations of
Fusarium graminearum, the causal agent of wheat
head blight. Iran —J. Plant. Pathol. 41: 171-189.

Shakeel, M., llyas, M. and Kazi, M. 2013. Evaluation of
synthetic hexaploid wheats (derivative of durum
wheats and Aegilops tauschii accessions) for studying
genetic  diversity using randomly amplified
polymorphic DNA (RAPD) markers. — Mol. Biol.
Rep. 40: 21-26.

Smith, B.J. and Sivasithamparam, K. 2000a. Internal
transcribed spacer ribosomal DNA sequence of five
species of Ganoderma from Australia. — Mycol. Res.
104: 943-951.

Smith, B.J. and Sivasithamparam, K. 2000b. Isozymes of
Ganodermas species in Australia. — Mycol. Res. 104:
952-961.

Smith, B.J. and Sivasithamparam, K. 2003.
Morphological studies of Ganoderma
(Ganodermmataceae) from the Australasian Pacific
regions. — Aust. Syst. 16: 487-503.

Steyaert, R.L. 1972. Species of Ganoderma and related
genera mainly of Bogor and Leiden Herbaria. —
Rijksherbariam publishing, Leiden. pp: 55-118.

Steyaert, R.L. 1975. The concept and circumscription of
Ganoderma tornatum. — Trans. Br. Mycol. Soc. 65:
451-467.

Takamatsu, S. 1998. PCR applications in fungal
phylogeny. — In: P. Bridge, D. Arora, C. Reddy and R.
Elander (ed.), Applications of PCR in Mycology: 125-
152. CAB International.

Wasser, S.P. and Weis, A.L. 1999. Medicinal properties
of substances occurring in higher basidiomycetes
mushrooms: current perspectives (Review). — Int. J.
Med. Mushrooms. 1: 31-62.

Zakaria, L., Kulaveraasingham, H., Guan, T.S,
Abdullah, F. and Wan, H.Y. 2005. Random amplified
polymorphic DNA (RAPD) and random amplified
microsatellite (RAMS) of Ganoderma from infected
oil palm and coconut stumps in Malaysia. — Asia Pac.
J. Mol. Biol. Biotechnol. 13: 23-34.

*hkkk

How to cite this article:

Keypour, S., Riahi, H., Ebadi Nahari, M., Asef, M.R.,
Borhani, A. and Safaie, N. 2019. The Study of the
genetic diversity of two laccate species of Ganoderma
lucidum and Ganoderma resinaceum using RAPD
marker. — Nova Biolo. Reperta 5: 379-388.

P wseol “f WSl sols el ‘&?lg) v ‘)%J Ao
Blp 68 93 (S35 g5 mon ATV L0 (o 9 .8 (S y
4.y 4 Ganoderma resinaceum , Ganoderma lucidum

YVAYM D oS psle 13 5 sasl — RAPD SiLs

388/¥AA


http://dx.doi.org/10.29252/nbr.5.4.379
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.4.8.2
https://nbr.khu.ac.ir/article-1-2970-en.html
http://www.tcpdf.org

