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palinll 550 6 Taama Ay set) LRl JlasY Agedall LED Jdaiy a8 Gua il
sl al sla) salely eVl aaat sale) Guady zloally Ala¥) Ul e dilas
il Blas 8 Lage 1ys0 L Ll ¢l Al ) peiad a8 LS o3 all i yaiall 440
LSyl elseis Bioremediation 4y saall dadled) dlasy 2 68 Cun dobull @l glall (e Leiilati
Ganoderma il 5 s sl kil Leiss gl o | jha JS5 Y Jausl S 5o ) 5kl
s b Al jshill (e axiiady (2005 Stamets 2009 o335 Gx) SPP.



Pleurotus slsall yhill =il 3 )8 <ud Gus (1998 o33k s Chiu) asendl g claall
Eggen masls b oL &35 3 (PCP) Pentachlorophenol sl ¢l€ss e ostreatus
33l -2 ) Anthracene sale &l e ais e Lw\ hill 138 =5LAs 3 38 (2002) Sasek s
W87 ) %99 o 5l iy gians ik 5 %50 S %87 (so (paill kS b A Sy
Ssadl Jilss 3 P eryngii s tad elle jhd axdin of oS LS ALl (e Lo sud 15 2
CLSall g sl Jpsaill iy ALEN coleally Tyl Gkl dgall dalladly colad Al
(2012 55k 35 Wang) 4 geaal)

—I yshi e dulle de sens Pleurotus (Jacq.: Fr) Kumm. olaall (uis auay
Al g Al iyt e ol g (duadlall (ailiadll g (ddlell 450320 4a8l <l Mushroom
Jsn g sty sady de siie WSl shill (e de ganall 28 2235 (2002 355 Cohen)
3l jaad A GBED 3 cuendialy @Sl |ghi Ly Lol gl aiae ey allal
palea¥l s cilialipill g ccnlisi g pully ey g0 SIS Lpulall) 45030 pualially 458 ¢ ol sall
(2015 3235 Maftoun) L e 55 laial) Alladll il yall 5 LYY 5 cdyinad)

—Pleurotus (uiall delill Lals o lgaary o V) 8508 Ll ale J5 400 ) shaill
sl sl aga i Caany L (gl LAY Aagi Sl pooml oo jladl o ey
Jilsall gluzas gl 3y (oaall dags Pleurotus olaell hill jlie s cilediane

(2007 <5535 Urbanelli)



:Research justifications and objectives 4dlaal g sl & e —2-1
¢ sull @lisSe S Genetic Diversity s g sty clul )il e el codial
U Loma all il pall [asi S5 @l G iy lae 5f Ll o s Biodiversity (s sl
iy sl g sl Aall Gl (e Eyypm 2xiy LSS U5y ddnagis Jhaill S0 g sl
%14 ) Ay b Ansdll Logac bl o) sl A Jucly oLl p2 ol 5 = lidl g 3y Ll
& bl s aall g sull 4al g (2016 <3Sl o) Alal) (o g o Alaudll el
claliilly el clilga¥) Ge el (ald S5 Ty By cale IS oAl Ujac
soeaall Gioalls SlasW) plkiily Ll ds iy cdiaall Lol A cullllly a)
Lgepdal) o) sall Gaspaall e s dasiadl DY)y (Gshill owlal) Ghsdl) Sl g Uaal
(2018 cagaw €2002 <Venturellas Zervakis) ull &gl gady Lad lady) callalis g
Lo ¢ saaill day yos Ligl) QLESH (g 2 shaill o W) Ayl i) S 3 laaal 58 e a2 s
la gaiy Laaal g cl b5 cSLl o al) diaal i g 138 5 cleie 3835 Jald oanay alil) oy
b bl 8 skl 3 jeall ¢ 5y A6 e st A o agad 131 (2013 o33k 5 Karim)
legle Aablaall 555 jum ol (e clgia S (aland Ll 505 Uy 5 il shadll ity iy e
Alli Lopal 5 alaiinall Lo jlaiind 4plSa) poad iy dala dpapda 480 )5 3 ))se JSI LS
paal) 355 el 038 imys dille cillhiia ) Lealiy pling ¥ il Dl cilil) ae Aalilial
Bhlie o by Hhill S5 sl g guilly dleia) dad) clud jall A Jal gal) e
(solaal) Loy AsSlal shaill e&hias ) 550 Zpdall g 40000 el Ay s (e 825
bai ) s Lllagu) 40l oo danll dpaaly Tl GV caed) o plasY dslayl
paias solaall Dhill Ll oy Lawd dise jey Doile Gilia @l dlae 4k Y
sl g Al sl G € O Alued 2l aaes JADL eiil 5 S ciled ) 3 dags
o Bt A iy B pra o lieS Aaldy dyysm b AN llall Jgo plana 8 dle) )]
Aling (Bed Gy 8 BhLA) (e 35Sl o Ll Gand L ALYl bl dalas JlS
hill a0 Y e Lala Gadly S gl g il a5y 5 puall (e sy AEDU5 ann
s Glel 2 o Jpaall Gy Ly kil @hle Glise & Pleurotus spp. sl



o8 Bl Ll ghill <y aal e Jhill B s Lasad eyl i) dlgiad) cilala

g Gl 138 35 3 88 13 LA ) g

G Gisia Alhie 8 Baa) sidl Pleurotus spp. gsiall 481 )5 jobiad) Cipasis jas -1
olea

Fgmalil) ol ) Sl RS Ml L8 sl L8 Aa 3 masty c¥OLl gl ¢ gmll Al a2
ISSR il A

e 5550 G lad Wb e Leiilie Lo sig Lealill Gl oy Ao ganall O g1 5ol =3
Ao U5 LalY) G o s g2l VDL il st ) lad Ll



! Caceaily el 1.2

HLESINg Ao o gt) 2.2

2yl 590y Pleurotus ucsedig ¢5.3.2
Sl el (WSl ueatl 42

Gl sl fudall s 52

3L neal 62

Srleell sladlliacly) yglal 7.2

Pl ysladdl £ 1)55ulg pas- 8.2

Syt Hladll ged LB dall bolwo¥l 5592
kel Sl ads 102

seladll Cacual B jreddd| SE 112

oy
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:Taxonomy and nomenclature sl cidail g 4drendl) —1-2

o)l sills Ecosystem il alaill Al b€l aal aal Fungi skl ae
£ 1) Gty da LY Gile (ol a5 g0 daglal) 8 ol JS Llle s (s sl
oo S Cilia (e Liamy Wl cMycOta &y hill Al Cupew Aliiue Ales 8 Llla 4 kil
g ¢ 5% same iy Ly Bsin A<l o2 aumiy iyl sead) ASLadlly 4slal) 4<Ledl
g (2005 caenl) don gl saill g umy ol g LICEN Liliin Canny Lokl Galia¥l g gl 5Y)
: N Oyster mushroom s laall il
Mycota 4 hdll A<ladl -
Eumycota 4slodl o Basidiomycota dwleall §ghdll 42d -
Basidiomycetes (Lu ) duleall ) shill caa —
Holobasidiomycetidae (Ll duleall) dsleall dwlaiall | shill Con i —
Hymenomycetiidae oy 4 cilleall (i) de gane —
Agaricales <lisiy jlall 45, -
Pleurotaceae 4dvad —

Lentineae Fayod L@ -

Pleurotus (Quel.) Fr. saia
«OECD 2005 «xasl) EUagarics e (aa gas &g dalll e Ulag

(2015 <Adebayo s Oloke ¢2005

(2013 <Ueno s Tsujiyama) ‘‘white rot fungi” gap¥) Gil) ) shi de senal iy
Savoie) el e 45kl sill bl o g5 L Ulle s sl dagde pun )
(2007 o533 s

sl kil Pleurotus ostreatus (Jacq. ex Fr.) Kummer g sl Jiw L 3ale
(2011 «Olumide) Pleurotus uiall g5 o |l et 391 ¢ sl 4 e IS
Pearl oyster 5| Oyster mushroom ~sb s, 3 Pleurotus spp. I b L Wi
(2005 <OECD) 5 jlaall 4s5 3 el J<a1 1,55 mushroom
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:Natural habitat and spread i) g Loyl (s gal) —2-2

aiall Mas Saprophytic Organism Luu Wi Pleurotus SPP. olaall yhdll aey
P.eryngii (Fr.) Jis sl ¢ 51 ey e Parasite LaLsL leie pardl g ¢ all ) )
95 (1997 (Sidorova Garibova) 4wl duadll cilils i Je Jiliy 3 Quel.,
(1978 Hayes 5 Chang) dlsiadll shliall & Lagas s SLEY) alle

Ll g Ll Jladiy Lo sl el 3,80 Cluns (6 aal y JS5 (5 olaall il iy
il g8 g 1y gua g Banial) ASLaall g 1S5 el g L5 Cppeall g LpsS (8l S5 1S el Jlady
JS iy 4 58 A Lsinall Shlidll b 5l (1986 <Singer) LSt sl J ol 5 Sl 5 Lilall
SLEYL sobadll il fay Zpnsdall Ll 88 ¢l uniial) 5 pall il 8 el 2laad)
JIY YLl e Laiy %15 o lef sl pall dajo o 60 Lavie ol jedl dg cayyall 3
(1971 «Rysava s Stanek ) »°20-15 5 s &a 3 e 5l _all 1k

JS g 31 Ay pall g ol Caiall ol i) e g lly i pall b saiy
sl JLa cQurecus glaiwllg halll «Cottonwoods  sikdll ) sall Sl i ala
«Holly oS3V cFagus o 3 <Populus tremula z! a0 sl cAcer i <Alnus
sl axig Populus salls Salix <ibaiiall (Fraxinus Jlaalt Betula ¥ gt e
Ll (Abies 7 sl adis Xy (2005 <OECD) sale 4 aal iy (3l oapdall I gal)
<l «Pistacia sl 3wl Carya glsadt jsa Juglans gal=ll 55l 5 <Acacia
sl wSl (L aurus sl (Magnolia Ll sieledl <tMorus < sl <Malus -l <Picea
L—aid ol g Carpinus 23l (Alnus <l <Eucalyptus LSl <Celtis sull <Castanea
(1989 « 55k 35 David) <Ulmus
ro2l gl £ s g Pleurotus (wiadl g 585 —3-2

Pleurotus diversity and geographical distribution:

Slo arasen duleall bl aly e apall €5 5 laal bl sa Fall ZpaaS 1 s

Jacquin - ()i allell U (e e JsY Alpenst s Adyicat &5 53 Pleurotus gsisdl 4l 5o

(o de ganaS ddia A Fries allll s of ae 1821 ale dpauil) & i 51774 ale
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) Agaricus (— dse—udll 1871 sl Paul Kummer ALl 85 .Agaricus sis
-(2005 «OECD) 1886 al= Siwe Lais Quelet 4 & Pleurotus

(S cle 539 i WL dxy i Y Pleurotus guiall (1975) Singer caaldl aus 3
ol ol (1978 «Hayes s Chang) Sle e Lol il s Jaall (e L3S0 K PR B RV
Gle sane dapw PleUrotus gsiall acal s Al 5« apiill salely (1986 (Singer) cualy
Petersen G & (1 Jsaal) dald ddla) de geas & P. ostreatus g il auagsy
Mating type sl Llall o slae¥h aos sl aass (1995) Mcclenegha s
Jsall) ddliadl ¢ 131 o Reproductional Incompatibility s sl 38 sl axe 5 8l
2

saaaa 1dacl olhcly 1salis Petersen s (1996) o3dljs Vilgalys af a5
P. g sl Jial &us Pleurotus osiall eana Intersterility Group @;5\33 dagial) Gile gaall
(1977) Bresinsky 4. LW 1aliiu Petersen Glapudi & Afiwe de gana OStreatus
132 5 «P. pulmonariuss P. ostreatus cnesill on Incompatibility @8 ¢ sxe 39a
oo Alaiic 4o sens a5a s (1977) Ohira b dble syl Ll cslil Lo ae any
Ohira ey s 341 cile sanall ge Ao gendll o3 385 sl |k Pleurotus spp.
G A8l axe Al mua gl A (1982) Hilber 58l o232 33e 5 <P. ostreatus ie seaa
A5 a4l Pleurotus siadl g1 JS o P. ostreatus g sil L aiaiy

P. e o gena mf on a3l (1977) Hugher s Petersen o« SIS a6 s
OfSl s P djamor ge cile saas & i s P. pulmonarius ¢« cle seas 10 o OStreatus
gl o gday Al il @l aae 5 SEl a5 il cwildy Plcornucopia o«
Krisai- s Petersen) L&y asy de seaall oda Jladil Al el a3 b.,ash «P.ostreatus
Jay o sl 13 Wlla il slde (o alaall 2l 33, (1996 <Crailhublere
Soall ) S el Qe e aldeYl Pleurotus de sesall e P. oStreatus kil
.(2005 «OECD) veil
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(1986 <Singer) (A sall e 3555 Pleurotus cwiadl g s le gaaa (1) J g

oAl g g g (4o garall) ol
Geographical Distribution Species Division
Al Ll o) s san cBaniall LY Ll P. dryinus (pers: Fr.) Kummer
~ P. dryinus (pers: Fr.) Kummer var. tephrotrichus (Fr:
Secr.) Gill. Lepiotarii
P. rickii Bres.

P. lindquistii Sing.

Cmalh P. calyptratus (Lindb.) Sacc. Calyptrati
3l 1] caaniall AS<ladl caaatall &L}Lfy)ﬂ 3 1_|L’J\ ‘M\ ‘Q S
s ug § P. ostreatus (Jacqu: Fr.) Kummer Pleurotus
QSE)L.: ‘dla:\)ﬂ\ ‘154}\_\’):\“ ‘QJL,J\ ‘\A.J)A
. e . ) P. ostreatus (Jacqu: Fr.) Kummer var. columbines (Quel.
Basial) A_al_)y)l\ d.ﬁpLJ\ d.)SlA)Lu ‘ul_)L’J\ Apud BreS.) Quel.
Qi Ll ccpall ¢l oLy o aasdyy on P. pulmonarius (Fr.) Quel.: Fr.
Sl copall (b S P. citrinopileatus Sing
P. ostreatoroseus Sing
P. opuntiae (Dur. & Lev.) Sacc.
P. macropus Bagl.
P. laciniatocrenatus (Speg.) Speg.
P. euosmus (Berk.) Sacc.

Pleurotus

P. phellodendri (Sing.) Sing.

P. araucariicola Sing.

P. pantoleucus (Fr. ) Sacc.

P. Prometheus (Berk. & Curt. ) Sacc.

P. yuccae Maire

P. convivarum Dunal & Delile

P. parthenopejus (Comes) Sacc.

P. salignus (Schrad.) Quel.

P. importatus Henn.

P. gemmellari (Inz.) Sacc.

columbines Quel.

Pleurotus cystidiosus O. K. Miller

P. abalones Han, Chen & Cheng

Coremiopleurotus

Panus concavus Berk.

U5 Coal Pleurotus concanvus (Berk.) Sing.
P. levis (Berk. & Curt.) Sing.
P. strigosus (Berk. & Curt.) Sing.
P. fockei (Miquel) Sing.
aaiall ASleal P. calyx (Speg.) Sing.

LSy ‘Q:ual\ haaiall &L}Lfy)ﬂ ‘L’J\‘)ﬁui

P. sajor-caju (Fr.) Sing.

LS00 i (A ) Baatal) LY )

P. squarrulosus (Mont.) Sing. Ex Pegler

saatall dSiaal)

P. floridanus Sing.

P. subtilis (Berk.) Sing.

Lentodiellum

L’J\‘)ﬁui ‘153}_\’):\») ‘M\

P. tuber-regium (Rumph. Fr.) Sing.

Tuberregium
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(1995 <Mccleneghan s Petersen cuwa) ciléssy) g g Pleurotus gadadl cilaswds :(2) J gaad)

is ganall (Z\.c- M\) s} iliagyt ale
No. Division Year
I Pleurotus ostreatus (Jacquin: Fries) P. Kummer 1779
I Pleurotus pulmonarius (Fries) Quelet 1872
I Pleurotus populinus O. and O.K. Miller in Vilgalys et al. 1993
v Pleurotus cornucopiae (Paulet ex Persoon) Rolland 1910
\Y Pleurotus djamor (Rumphius: Fries) Boedijn 1959
VI Pleurotus eryngii (De Candolle: Fries) Quelet 1872
Vil Pleurotus cystidiosus O. K. Miller 1969
VIl Pleurotus levis (Berkeley and Curtis) Singer 1951
IX Pleurotus dryinus (Persoon) Kummer 1882
X Pleurotus tuber-regium (Fries) Singer 1951
XI Pleurotus opuntiae (Durrieu and Leveille) Saccardo 1996
Xl Pleurotus abieticola Peterses and hughes 1997
X1 Pleurotus albidus (Berk.) Pegler -
XV Pleurotus australis Cooke and Masee in Cooke 1886
XV Pleurotus purpureco-olivaceus (Stevenson) Segedin et al 1995
XVI Pleurotus calyptratus (Lindb. Apud Fries) Saccardo 1887

2y A0l cliiall 8 4Ll sy Pleurotus uisl e g1 s 5 anaay
«Hayes s Chang ¢2005 «OECD) —gide dpa jlall Jad soll 30 A gy ciliiall oda el
P.ostreatus —hill il Jal jan iy Llledl 1 5l & JE) daw Ao 5 (1978
bz P.sapidus Lhill W ganl 35 e 4aley 484 Spore Print 4 5 daad 4ilhacly
Anderson) P.ostreatus g s—ill ;o » 3 ol 3 sl Aall ooy o olll Ay S deiay
shill 4 ol daad) 5L (2018) Sodhi s Kaur a5 385 .(1979 «Groves ¢1973 o33
.Pleurotus sajor-caju shill ¢} ¥ sl csliay ) 4ey S P. florida

Pleurotus wsia o= le 5 70 i ss Jisait (2005) OECD 5 (2004) Kong S3 %
J5les (3 dsaal) Lolaide s, all g1 5891 pal (2015) o33 35 Corréa cis oSk Ll
Us e 531 £ 158 Gillae Lpany o a2 puind) 13¢) 2l AN 216 aiane Jpnasi llia
(2015 (Kirk) cuoss Lo 53202 s guial) 138 158 Ja jaT5 b
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2015-2005 & s pdie 3 530 DA Ad g el Pleurotus spp. cudad g s aal :(3) Jgaad

ke iss
(2015 <o 3y Corréa) A aall
@Al Al g 55 i)
w05k 35 Zervakis 2015 <5 35 Maftoun hasll Lyl
. ) _ P. calyptratus
2006 <> 55 Eichlerova 2012 Loul g 48 58l
2013 3353 Wang 2014 <« 35 Zhang ) . )
) Ll g Ligyl P. cornucopiae
2005 3k 55 Hagiwara 2011 <5335 Jang
ke 5 Usami 2015 <32 55 Maftoun Jladis Ll 5 sy P. cystidiosus
2009 <« 35 Menikpurage 2009 Sy gt g 1S 5 (abalone oyster)
2014 ke 55 YOON 2015 ke 35 Maftoun | Jledis Ll 5 Lsy sl 5 drvi
. . dryinus
2008 < 3> 35 Elisashvili L8 Jladiy 1Sy 5 y
P. eryngii

Li ¢2015 «Shah Li 2015 <335 Ryu
2013 5> 55 Mishra €2014 <Shah

L5 Ll 5 Ls

(king oyster or
Cardoncello)

2014 «Fuentes 2015 3> 3 5 Maftoun
2007 <Martinez-Carrera s Mora

Mediterranean
Europe

Lol 5 L 815 1S540

P. opuntiae

w3k 9 EI-Batal <2015 <33 s Maftoun
Purnomo 2014 « 5> 35 Facchini ¢2015
2013 e

;,laj re> ‘;ﬁ e
AL

P. ostreatus
(oyster mushroom)

«Urek s Velioglu 2015 <3 ;5 Raman
2010 5> 35 WU €2015

[P NIPPRINTPRY)
Skl 5 Ll

P. djamor
(pink oyster mushroom)

2015 3o 35 Silveira €2015 <« 35 Inacio
2008 5> 55 Smiderle 2011 <5k 35 Juarez

;,laj re> ‘;ﬁ e
AL

P. pulmonarius
(phenix mushroom)

Lv 2015 3>k 35 Cui 2015 o235 Yan
2009 <53 35 Xiong 2009 o5k

Laos Csins cuall

bl Ll 5

P. nebrodensis

2013 «Kulshreshtha 2015 3> 35 Huang
2007 w3k 55 Lee 2012 w5y Liu

Y S sin g Lo
Z\gig,).j}[\ 3aaall
P

s

P. citrinopileatus
(golden oyster
mushroom)

el 35 Knop 2015 <l 35 Pérez-Martinez

P. sajor -caju (indian

2014 <l 35 Zhang 2015 oyster)
o 3de )5 Knop 2015 <32k 35 Pérez-Martinez )
- P. florida

2014 w3l 35 Zhang 2015
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g Jaall Jhill A0 L) -4-2
Nutritional value of Pleurotus spp.:

3l yealially olie 5 aill 8 dkaiae A gemy Spaal) s 3l danlay (5 jlaall i) sty
o) paad 4y 55 puall 5 Al

35—l (35,5 L5 glass PIEUTOtUS  SPP. skl il b oy 55l 5 sima
«Croan) a—wall sail &5 pall g Ll 4l (mlaa¥l oliay sy (2010 <Natures)
ol s soladdl Jhill s gine sl of (1974) Kiinsch s Kalberer g «(2004
O ¢ [ieSTAT=5169 5 2415-2059) il LI diaeYl palaa¥ s L) ine)
ipant Caana 138 5 ALl clisigpall (3 855 Y aleal) oda alama o il o olal) gpuig ol
55— ) iy Al 8 gl gl e Sas axy Cua L el il aaly
o Al p2a cglimig calall 550 e 740 Fas Z30-10 On solaall Jhill & o5 5l
A ula) 35 (alal) s o sing 4 WS canl gl g il Gans g1 G € s
o 573 Jsa saall e o sine qly s Agie) palaall s sine laa) (e 740 JE S
shill 8 &l s g KU e o) gine Ll ccilad) (350 e 73273 LIV e calall o5l
Chang) <lall 4535 (= P. ostreatus shill & %57 ) daais ¢£28-3 om g )
(2004 <Miles s

Wang) P. ostreatus — «ilall o591 0 $100/¢31.4 C oueliadll 4aS alsig
Al LS ecnlisaliadll g oabaally ool g Gy Sl aa jaias 968 (2001 o3
(2012 «Randive) C oxlidy B culinalisgy i

G (i) ans Lgaling S dgaeall 23 alies o o laal Shaill 5 siay LS
gl asaly 53l aaly JEd) aad (83 58 giall apall s ) shusill 5 o gauallSll 44aS Caniia (5 5ny
oI ) e 48/as) JEIS (2007) Caglarirmak cus ¢ 5555 (2011 Jaziya)
~2225.00) asi—slisdl (773.67-750.77) asprsmall «(81.16-23.66) asemllsll 1(caka
(11.18-9.31) i3l ¢(14.80-7.94) wall «(998.47-716.31) _ sk sill ((2687.00
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Lla ¥l (e g rall jualiall palaid e 30 Pleurotus guisl) gl gl alazal g
03Pl s Stajic) Al Leall |liee Laaa olie il 13 ey Jillys ddbiaal) Zeel )30
Koyyalamudi) Lassiid) 358 4xid i yei 2ic D opelid e 508 43S 733 LS (2002
sl Sl jaadh e ale JS5 ASL ) ghills (2009 35D s Lee 2009 3l s
.(2009 «Nita) JS3U alall JEIL 3 (bl

Liiall 5 de 5 ) jal) 4D Gouny g laall hill Sl (a5l due g3y 4paS Cilias
Oo siaall Gl LS (2001 3355 Wang) Yl cagshy gadlaiall clle
(2011 Jaziya) sbasll e g g daasiuall del 31 dalu s Cruny Goalaall 5 clipaliydl
:Medicinal value of Pleurotus spp. ¢ jtaall jhadll 4l Laa¥)-5-2

o2l 58y Cag yra s laall jhaill 8 Adlel Ap10R] palially il (5 sl ) AiLYL
Galiy Jhaill 138 oo of allad) (e sage Bhalie b LELES) 23 35 saasial) 5 Ao griall dal)
L gl 683 G (Sl (e el pall Jaaa £ L1 (g @ gila Gadl) paliSY
gl a3 ¥ (2010 Flatt) i sald &l yraall s G saall s 2Ll 5 o sl sall/a 530 saal
sl J— ccmad linaligll 5 lig gl by Sl (e 3 08 48 e dilisd) Pleurotus
laudl) alaa¥ (il 5 oo sl g clladiall g oy s @l g Y il e G
ARl yaliall 038 agag o) 5 32y Glaliae (pe Lo yue g S slall g ity SlEH 5 by gyl
oy by sy ThaeS s SULEY 5 ol il Al Ladle al 3 Lo
Paul) La e s lax—all s aa I Js il o€ (il g cAeliall 3 3a0 s cchlug uilly culyg Suall g
(2017 25D 3 g

Slo g sing dun Jy ful Kl pandds o 3 a8 duanda 48152 3ale gl il sy
HMG  Js il ssh g lihial (8 A ) 5 jpeall (558 (ilio g ddadie dlaie S jos Ol sisie
& WS «CoA reductase (3-hydroxy-3-methyl-glutaryl coenzyme A reductuctase)
Oyl s (miald 400 all clelivall & ulal dole€ Jao 53 Lovastatin oS e 4cl sl

slac) A Crerdiul 4y il alua¥) e laliiue cixiia Eua (1999 «Gunde-Cimerman)

syl S ) ade dal (e Ly s A28 Ol juaatin

18



«Cocran) clila yull g ol 5 S0 salas 48kl Gl je Lo il galy hill 138 Ciua gy
wihejs Zhang 2000 «55ks Kawamura ¢1999 <«Gunde-Cimerman ¢1978
dmh Ll L s o oSa ) Retene U sale e 3 uS LS e (55 ) (1994
Wle o dile lialitiue Giall o Sl @ell 8y wlal il ol )1 e JKEY) (and
AlosY) sail Aafiall ol ) mny Ll eyl Lhill e AT g1 5 P ostreatus g sil o
clEidl ol (2004) Ranote s Randhawa sdl s (1997 Gasel) cuws %92-43 Jaza
O Kas casll 1iliae Ualii gl 5 Abisporus bl s P.ostreatus bl o L il
Say LS (2008 <Sliva s Jedinak) ¢shsill Uy WA 5 5 pdill il Gl s sad (g Jliy
Tendon-easing powder isie lgsaus camsd lginhy laddl il 4 080 aluall Caias
e lanlly HEN) gy alhY Jatiy Gl 29T Al Jaalid) AT dalladl aadii g
Al ) LDAD gai Jagis Y il 1 Jln AU sags cdysedll due Vg 5231 Ay
ualiall g cdlaell ela ) dal e 43 il (mall 35 (1998 ¢aeal) aws Sarcoma 180
aall i 4 Y BLaYU cile ) Al ol iy laa Cagyee 55 (1989 JoONgs Yang)
o DB LA Ll s Jlaall 2 Lud) 3 638 320l 4ailind ciielu s (¥ apall cliphil)
«Ozdins Bobek 1991 «3>js Bobek) Laslsadls dysall oLl ddleid) sy
(1997 33435 Shen ¢1997 53 55 Sarker ¢1994
:Economic importance dssbaiy) 4aY) —6-2

(Miless Chang) allell & &g 150 o €1 & Asslal kil 4ol oyl
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de g, pall Alaaall VDLl ae e duspaall @YD gosiiell Jilaill gl LS
P. 5(S20) P. Pulmonarius s (S19) P. eryngii s (518) P. ostreatus] il Lead) bal
Percent &8 sl aae duwi a8 48 giian luay AJCH Gliall e el [(S21) Florida
Jiaill s ) & Euclidean distance delze o aLeic! (PDV) disagreement values
-Power Marker el s Jlasinly L0030 4 58 3 s Crany s Ward 44 yhay (g gtial)
TotalLab gebin phadiuly szl oo dastll DNA 0 aa Jsh st o3 Ly
o Aighias lua o5 (L5l Lojall 05 52 5n sall Lojall 1) D HUail W colandl) Jygats
el 150 48 ghadl) 38 Cradind 5 Jaccard Jolas e laliel (PDV) 3 5l pxe dous
(UPGMA) Unweighted Pair Group Method of Arithmetic Means & yhy (52 siial)

-Power Marker el s Jleaianly 45 )6l 440 H801 8 jadi oy g
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Lganaa g5 9 Al L) 2an —1-4
:Wild strains collection and characterization

:Wild strain collection 4l el aes —1-1-4

4ol dihia e Pleurotus spp. sotasall phadll & 50 ¥l ge juS dae e o3

ol Shill e GBS Lo Gl 5 il s Lo AL 17 Ay e Sy (14 JSE)
Jal 45 yhy Ledaia g YO Aisy Je e @jag (11 Jsaal) Pleurotus spp.
adlaall Jal o ellyg cuddl) Lo aially o ganall oyl pealls (Bl JleYly Sl

canall (e ZEaO) Jal ) 8 Lgaladiad g Ay g 3 (o plaall adll 480 55 350 5a Lgle
: W e e

.
s in

(2020 Google Earth) aud jally 4 sadall aaadl (Sl £ 5530 dnuin g5 5 ) gua 1(14) JSi

(bls) bl Al U (G o) Cauall Al e YL pen 5 il

) mhw 358 2964.69 5 419.71 o e s ) 5 Ailia clelis ) @y @hlia 8 @llig
Js—tagh 5 5 )1 all da 5o Lap¥ 5 Y Slall o3g) Laliall chlllaidl) g 535 Jimy Law (11 Jsaal))
el s Cigh & T ) Sy goladd) Shaill YV o ) el 13 (12 saall) k)

(2007 «3e) kil 3hlie (aliia 3 P. ostreatus kil il g sully Limyl
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el g s A g paall Al i) e GSLY A jaad) cildanal) 1(11) J el

A8 aal)l clasal)
} } A
A G eI | @ud dshl) Ba | Jlad Gajal s
aeall (b oo gl A sk wand e gl L
() o2 sl o1 i) Site gl
Elevation (m) | Longitude (E) | Latitude (N)
2017-2-5 964.69 36°20'37.56 | 34°52'16.87 Oy Ay 8 S1
2017-1-15 865.63 36°20'27.56 | 34°53'53.77 Gavdl (3 44 8 S2
R wal &y 8
2016-12-28 425.81 36°26'35.83 | 34°59'10.53 S3
o
o opal &y 8
2017-1-19 430.68 36°26'33.73 | 34°59'44.33 S4
o
2017-2-16 812.29 36°18'34.56 | 34°55'21.47 Jsia A8 S5
R wal &y 8
2017-2-12 423.98 36°26'28.61 | 34°59'43.40 S6
o
2016-11-27 808.63 36°21'44.46 | 34°53'19.07 3yt Ay A S7
2017-2-3 836.37 36°20'48.56 | 34°53'25.17 Oy Ay 8 S8
2016-11-12 553.52 36°20'03.43 | "33.073503 Ciluas di1e S9
2017-1-20 472.44 36°26'48.78 | 35°01'41.20 Bl 45 58 S10
2016-11-28 419.71 36°21'37.80 | 35°06'01.37 e phdy S11
2017-2-5 486.46 36°19'36.20 | 34°58'07.73 38 il 4y g8 S12
2016—-12-6 625.45 36°18'50.89 | 34°57'21.09 | sl K48 S13
2016-12-14 638.86 36°18'50.07 | 34°57'20.95 | (uall alS 4,8 S14
2016-12-14 629.41 36°18'50.33 | 34°57'21.04 | (sl GlS 4,8 S15
2017-2-10 811.78 36°19'59.61 | 34°65'51.30 D BT S16
2016-12-14 586.44 36°18'42.72 | 34°57'33.92 | uall GlS 4,8 S17
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A g pial) A ) il pan (SLY AAlial) clidaaal) $(12) Jgaad

Aalial) clasal)
. . . . Aagdl) )
il e o Opd | e gpe | diluas | Gl g3l
da ) bl
3.83 1.1 1.54 - 5.75 4.97 & aal) 30 Al
(¢)
da ) bl
12.16 11.10 10.71 - 10.93 11.58 alinl 3 ) ad) o8
(¢°) A
89.60 95.82 - - - 90.81 | % dugh duas i
56.52 53.4 - - - 60.15 % 4 gk doas B
Jobed) Jara
67.13 48.20 242.5 328.8 337.4 275.17 ,
() o
da ) bl
3.78 2.92 4.2 - 6.19 6.93 & aal) 30 Al
(¢)
42 )3 b gia
bluds
12.52 15.03 12.8 - 13.44 11.58 alanll 3 ) jal)
(¢)
87.79 95.53 - - - 84.12 % dygh, dras s
51.75 53.16 - - - 60.15 % 4ygh, Ares S8
Jd ) Jaza
41.00 40.80 171.33 | 193.43 149.17 she! ,
() e
43 )3 b gia
6.82 6.76 6.75 - 8.20 8.78 s aall § 0 Al
(¢)
da ) bl
17.61 21.54 14.01 - 16.19 16.08 PR I PN .
° ") A
(&)
85.44 91.69 - - - 90.90 | % dugh duas s
46.04 40.94 - - - 50.11 % 4 gk doas B
Jd ) Jaza
27.00 16.20 25.67 213.67 161 soe! .
() s 4
da ) bl
9.26 9.09 7.84 - 11.37 11.48 & aal) 30 Al R
(¢)
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aA.JJLMJSA

22.10 24.78 20.26 - 20.98 23.45 aBial) 30 2t
(+)
73.63 89.12 65.33 - - 82.32 % g9k dgas S
39.24 42.03 72.23 - - 41.69 % g gk daas S8
Jd ) Jaza
18.50 1.50 108 91.33 97.17 112.67 el .
() s g
da ) bl
14.51 12.22 11.49 - 17.21 14.03 &l B adl
(¢)
da ) bl
30.58 29.95 20.11 - 28.02 25 adiadi 3 ) ad) U
o J "\
(")
64.13 7921 | 72.23 - - 9140 | % Asgh dues i
32.42 3124 | 45.43 - - 49 % dygh, das Ji
Jd ) Jaza
12.3 17.60 84 71.6 66 72.2 el .
() s g
42 )3 b gia
17.03 17.66 17.06 - 20.44 17.34 & yadl § ) jad)
(")
da ) bl
33.35 36.09 25.27 - 30.85 29.87 bl 3 ) ad)
(¢) o
66.83 59.67 66.93 - - 91.90 % g9k dgas S
28.64 24.93 39.03 - - 47.27 % g gk daas S8
d | Jiea
0 0 3.6 10 18.5 37 ¢! .
() ol
da ) bl
20.75 21.80 17.2 - 22.29 20.10 @ orall b ) adl
(¢)
43 )3 b gia
36.69 36.91 27.6 - 31.24 32.57 adiadi 3 ) ad)
. Jes
(")
82.35 56.50 - - - 89.15 % g9k dgas S
3223 | 28.84 - - - 4553 | % dugh, duas g8
Jd ) Jaza
0 0 0 0 0 0 s .
() s g
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aA.JJLMJSA

20.14 23.00 17.58 - 22.72 21.11 & aal) 30 Al
(+)
da ) bl
36.48 38.14 28.61 - 32.94 31.95 alanll 3 ) jal) _
ot
(¢)
81.90 63.10 - - - 96.48 % A sh ) das s
29.10 30.06 - - - 51.81 % dagh ) duas S8
Jd ) Jaza
0 0 0 0 0 0 soe! ,
() g s
da ) bl
17.57 18.00 16.57 - 20.51 18.87 & aal) 30 Al
(¢)
42 )3 b gia
34.23 33.61 25.87 - 31.28 30.48 izl § ) jad) )
\ Jsbd
(")
82.79 76.80 - - - 93.60 | % dugh duas s
40.58 35.40 - - - 47.75 % dygh, dras S8
d | Jana
0 16.90 101.7 13.4 14.8 17.2 st .
() e
da ) bl
14.07 13.29 14.28 - 16.11 15.04 s aall § 0 Al
(+)
da ) bl
.29.53 29.94 20.78 - 25.99 27.63 alanll 3 ) jal) i
(¢) J¥
79.63 79.35 - - - 87.60 % dygh, Ares s
38.00 39.24 - - - 42.27 % A gh ) das SO
Jd ) Jaza
16.17 39.30 105.8 83.43 99.14 97.43 she! ,
() soetd
43 )3 b gia
7.53 7.62 7.32 - 8.91 11.18 & aal) 30 Al
(") s
:‘QJJ h.mjla @m\
17.56 20.61 17.1 - 16.43 19.30 alanll 3 ) jal)
(+)
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89.41 |  92.20 - - - 77 % dygh s sl
48.14 | 49.53 - - - 4357 | % Ay dus i
Jobed) Jara
4050 | 3430 128 | 107.57 | 133.14 | 15.86 .
() s g
da ) bl
5.23 4.48 2.1- - 4.96 6.89 s Jual) § ) Al
(¢)
da ) bl
11.74 | 1445 | 876 - 10.68 | 1423 el 5l | il
(¢") s
89.22 |  96.61 - - - 84.82 | % dygh) dsas i
55.67 | 60.16 - - - 5536 | % Aushy Ay g
Ikl Jara
36.00 | 4580 | 166.7 | 289.89 | 302.86 | 273.74 .
() o

:Morphological characterization  Js&l) civa i) —2-1-4
el alaad 3 pea 3T crand) Dlae a5 pblie g paad) SIS Cana s o
AL agle e il Jiladl & 53 dyai a5 (15 JSaY) 4dde can g il Jilad) e ADL
Lol g sl Ao o WL 28 caai 38 (13 Jgaall) SLEY) daphay ganll &liy oSy
Al HladlS Lpaany (RIS @l g lasall ¢ gall coodell s galell laiadl ¢l (i) dikias

Ao ghia g 53aS 5 a0
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Gl Gou o ala S
) Ferula spp.
Al o oala (3aild 3 50 3las) 08
gl b o s (Bomdi g a) o
gl b o s (g shie g3)
Al o oala (Bl &yl L) 5
i gl b o s (¢ shie g32) Osn
gl b Lo nlamdils (Bld 5 50d) H
gl Lo ol (Bild 3 ) Hla
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S
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3 ki Leiad) 5 ddg gy
clule Lguila ey g8
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el g ol My e e Ll sy g 3D 9 A ol deadl cusd LS

((60%0.8 LSl (5 gina) seaall ad g1 5¥1 alad n3a (5 5a s (15 Jsoall) Lein Loy Galal

(05050 12.07-8.52) Jshll husics (0508w 5.82-3.41) gajall hugsie 735 S
£V alaal ¢ 550 (2018) o 3535 Hasan 44l dua i Le ae gl o388 535 (16 JLal)

T g 2 Sl A ) A el ala¥) cilid 4 ) Lasadl (i) :(15) Jgead
i s daadl ol DL a3y i85 daad) ol ABL) by

Ll S10 Gale audiy S1
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S4=4.15x10.53 S1=3.45x8.66

S8=3.76%9.10 S7=3.92x9.30 S$5=4.35%9.39

S12=3.83x9.89 S11=3.86%9.89 S10=5.82x12.07 S9=3.91x10.17

S516=3.89%9.31 S15=3.41x8.52 S14=4.16%x11.16 S13=3.92x10.85

P0O=3.64x9.63 S17=3.61x10.05

lgran a3 A Ayl o jlaal il c¥Sha 15 eyl 5 JISGT :(16) Jsi
¢1987 ¢1981<Phillips) gl yall & 33 )5l Zubuaill ilial) aa bl 238 (3oUats
oo Ay AL 36 Lo cynal A (2007) e A s aes (2009 <Ammirati s Trudell
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ey zsially g5l g (5 gbianll g mhaliall (el JS5 8 il g iladl b Ll Lergen
@20~ 1 o el gl s @il galell Sl il G Led el iy o S alainal
w972 sl Jshy ol e S dalall GlSy ol Y ) dalal Y Lsla il
Baclil 3 80e dumtie 53S0 e o cile and o Lile S Laila W) a1 om e s
il Aiails dipee of Alain f dle e o Aliae 5 janie (g iliall cuilidl

Oo A AW 19 oY) 3 (2018) e3dleys Hasan Al jo pe il 5 Gl
ey il Aedl) o ey KA 6 gl o mual g CDlEA) L @ el ) cAibine 3hli
(m9-3) Lnill hads (sl Cum (o il Ll V) YD mpan B aliie e gl omad JSS
GllX g cdndi a8 gall (pa YO e g cpilifa el ga e Ao ganall YL ali Gana
aandl s sl daand) (o OIS Cua Alhy (ad=1) On sl s deladl Jsha calial
oms (Umeal) Galll U colall el ge Lad Gl S8 xiliall gl W L3S0
Lo ) gale

(Ao g, all Asaadl cYSlallg) A yaadl YD BIKEN A A0 daja Ayl
G5l aae A af Aishias Gk o5 48 sl deadl (sl delally el Glia g
-Euclidean distance J«lxs e slic¥L (PDV) Percent disagreement values

S105 S15 Dl L s aall DL e AIKEN Lpaaibiady 2l YL culs
O 5 (S17 5 S12 ol o pEY) Sl culS Laiy (12,215 a8 S ol diliaey
(16 Jsaadl) s e <1.0397 5 1.0363 L s IS5 (s 4l S95 S11
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Euclidean distance Jalas o lslsic) (PDV) G 5 ase A a 48 siaaa :(16) Jgoa

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21
S1 0
S2 5.2000 0
S3 3.4278  4.7455 0
S4 1.9967  5.1942 1.8150 0
S5 15307  5.2179 2.4714 1.5296 0
S6 6.3349  1.5413 5.3763 6.2014 6.1686 0
S7 1.6219  4.2512 3.1157 1.8883 2.2788 5.5449 0
S8 3.6455  3.6391 4.2250 3.8983 3.7990 4.6946 3.3265 0
S9 3.9359  3.6551 3.6584 3.6314 3.8473 4.5921 3.4288  1.0805 0
S10 4.6092  7.2040 2.8874 3.0266 3.5133 7.9172 46133 6.3297  5.8530 0
S11 39599  3.7556 3.6521 3.8071 3.6729 4.4840 3.7884 12783  1.0397 5.8817 0
S12 21581  4.1363 2.0900 1.8740 1.5876 5.0092 2.3143 25747  2.4667 4.2086 2.2363 0
S13 46922 21537 3.1345 4.1419 4.2798 2.3744 3.9246  4.1338  3.8030 5.6655 3.7316  3.3060 0
S14 45557 29310 2.8768 3.7943 4.0211 3.3755 39392 27210 2.0106 5.4391 1.9243  2.5926 2.2702 0
S15 82620 99072  11.2588  10.1365 9.0863  10.8633 8.9078 8.8735 9.9183 122152  9.6953 9.4326  10.8614  10.9440 0
S16  3.8231  2.4633 3.6996 3.9441 3.6357 3.2731 34642  1.7496  1.9339 6.1109 15288  2.3108 2.7152 1.8696 9.1375 0
S17 19894  4.0399 2.2600 1.5881 1.9958 5.0994 1.6305 24341  2.2593 4.3548 24674  1.0363 3.4258 2.7449 9.5321 2.5741 0
S18 31586  5.3923 3.9477 3.1733 3.2499 6.4211 3.3447 20725  2.0891 5.4503 2.2619  2.4706 5.2504 3.6893 9.3832 3.3414 22754 0
S19  3.7382  7.4503 4.7420 3.9437 3.4091 8.3236 43744  6.9491  7.0580 3.9705 6.9435  4.8242 6.3364 6.9383 9.6074 6.5729 50150 6.4177 0
S20 2.6387  4.2630 2.9602 2.6860 2.4052 5.1220 28796  1.8328 1.8571 5.0286 1.4806  1.0823 3.8263 2.5973 9.2294 2.0642 14766 1.7377 5.7063 0
S21  3.7810  3.7879 3.9167 4.0583 3.6578 4.3988 34790 51992  5.3307 5.5922 51797  3.7191 2.9151 4.5635 9.2629 40136 39017 5.9569 4.3545 4.5374 0
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sl Apai af Wgheae o lalic) Lugpadll @YU sagiall Jiail 5l S
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Ailise Gle gane g Gl dilail 138 Gy YA Coandil Cun ety Lad LI 4
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1.279 W, A e JAKE (pls Dlae llaa) 3 S20 de g 3l ADL e il
1,036 Lo a8 Lagiyy IS5 a5 dilsey 5,3 3 S17 5 S12 il
Al Gaat Al g’j L.'A:aj Q‘){)\_\.\J\ L@_\M. z LL\.GJ)S} :@tﬂ\ :\.GsAAAJ. \ Cat At —

Ol Alaey S55 S4 iDLl I Cran <1924 a8 K5 ol diluay (e gans
a Lagiy S ol Adlaey S15 S7 oiPlull 40l Chaay 1,530 a8 <G
.1.622

3.7 L yad S cplii diluey S135 56 ¢S2 o8 GYOL 3 Craia g 1ALl de gaaal) -
diluey Lalaa) 3 S13 AL il Gie sane <ind ) Crandlil (e ganall 3l oo
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LAY Aaaed) dpud Abloall Al ae ALK ajadl aae Al ey

100.00 29 29 P1
100.00 36 36 P2
100.00 31 31 P3
100.00 32 32 P4
100.00 9 9 P5
100.00 26 26 P6
100.00 4 4 P7
100.00 31 31 P8
100.00 38 38 P9
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100.00 23 23 P11
- 274 274 £ sanall
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Lluay Ofic gane Daf i Gt ) Led YL cie 55 gl desene cind cnd e
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Jaccard Jalaa o hslaie) (PDV) 8 6 ase dpud a 48 gisaa :(18) Jgaad

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21
S1 0
S2  0.9706 0
S3  0.9074  1.0000 0
S4 0.8750 1.0000 0.8049 0
S5 0.8667 1.0000 0.9048 0.8286 0
S6  0.9194 09730 0.9492 0.9038 0.9200 0
S7 09681 1.0000 0.9425 0.9125 0.9500 0.9011 0
S8 0.9385 1.0000 0.9677 0.9464 1.0000 0.9412 0.8791 0
S9 09125 1.0000 0.9620 0.9000 0.9275 0.9535 0.8000 0.8500 0
S10 0.9846 09722 0.9661 0.9630 1.0000 0.9545 0.9239 0.9559 0.9651 0
S11 0.9851 1.0000 0.9138 0.9455 1.0000 0.8167 0.8391 0.9420 0.9419 0.9706 0
S12 09206 1.0000 0.9672 0.9455 1.0000 0.9077 0.9140 0.9571 0.9889 0.9231 0.9254 0
S13 0.9444 1.0000 1.0000 0.9630 1.0000 0.9487 0.9559 1.0000 0.9833 0.9744 0.9756 0.9500 0
S14 0.9516 1.0000 0.9286 0.9216 0.9388 0.9032 0.9231 0.9394 0.9136 0.9531 0.8871 0.9048 0.9459 0
S15 1.0000 1.0000 1.0000 0.9643 1.0000 0.9756 0.9565 0.9524 0.9667 0.9750 0.8974 1.0000 1.0000 0.9474 0
S16 0.9697 0.9737 0.9500 0.9643 0.9216 0.9403 0.9140 0.9104 0.9294 0.9231 0.9254 0.9254 1.0000 0.8305 0.9512 0
S17 09375 0.9524 1.0000 0.9211 0.9730 0.8980 0.9367 0.9630 0.9429 0.9808 0.9216 0.9216 0.9583 0.9600 0.8182 0.8776 0
S18 0.9815 1.0000 1.0000 0.9535 0.9756 0.9643 0.9268 0.9091 0.9459 1.0000 0.8654 1.0000 1.0000 0.9434 0.8889 0.9273 0.8947 0
S19 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0
S20 0.9773 1.0000 0.9474 0.9063 0.8966 0.9787 1.0000 0.9796 1.0000 0.9783 0.9574 0.9792 1.0000 0.9545 1.0000 0.9348 1.0000 0.9412 1.0000 0
S21 0.9630 1.0000 0.9800 0.9048 0.9762 0.9074 0.9405 0.9483 0.9178 0.9455 0.9655 0.9286 0.9655 0.9636 1.0000 0.9655 0.9250 0.9556 1.0000 0.9722 0
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S6 ALl i€y Alkle Ao gana 5 Legie IS i) L5 Ly 56 DLl il
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S ad) deasi Lo gay comS JSay RlAT o oSy A8l y ICEN D E s s o e
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Cilipa gil) el dua Ay s 3 golaad) haill YDl (e aaell 45 50 2ie (2007)
Sl 0 Gl e Al due il Leatliad b Ll W) Y SLall a3l 2K
LS5 13¢5 o laall kil ¥ 45y sl 5 AN ciliall Jblg ) aze oST Lo 3 g clgiy
Ly el dilaall e Aaslal) 430 550 4,80 4 ) cany (1995) Vilgalys s Lutzoni S5
LG Ll e Juaiie (S5

Gidiea Cua A )6l 5 LKA Lpailiad 3 855 S4 «S3 «S1 YLl sl ¢
¢S9 (S8 YLl il 65 <X ¢ (P, pulmonarius s slsall yhill xe de ganall (uds
.P. ostreatus g sill a8 culS s 855l 5 LI Leailiad 5 5165 S14 (S11

o 3855 ol A8 g Al Lalill (e Al e gana 3 S10 ADLA il
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Sl b Hedag
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LS (M5 e a5/ae6.325 6.40 6.54) S145 S12 S13 ¥ Gms Loy
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e e e 050 PDA Jaugll o sall Joee o culSs (NA 5 PDA (lans)
(2001) >335 Nasim i g 35 138y Lind Zygine Gy NA Ll Lo
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(19 Jsaall) Juai)
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Lgina Go il culS i 3 (MEA 5 PDA (glawsh) e aalall ADLI 5 S14 5 S9 <S8
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Tow sl il gSay 3 Aald i danda Leie JU Y phadll 4ty J3e wie Ldae Lalu
gle Al (s3eal

90



(as9/as) ABhSAY gall) Dol gf  Jo A g paall A phadl) S dandia g Jana Jan g 1(19) Jgaad)

Y e Galil) 4 gl s

g3l o gl Bl
LSD o0s )
NA MEA PDA g i)
049 | 1.83Ch | 441Bi | 5.09 Ag s1
017 | 232Cg | 534Af | 3.83Bi S2
029 |3.45Cde| 5.24Bfg | 6.28 Abcd S3
027 | 475Ba | 503 Agh | 4.86 ABg sS4
022 |4.43Bab| 6.08Abc | 5.94 Aef S5
022 | 256Cg | 485Bh | 5.79Af S6
039 | 3.20Cef| 504Agh | 4.53Bh s7
042 | 421Bb |6.11 Aabc| 6.09 Ade S8
042 | 1.91Bh | 3.44Aj | 3.76Ai S9
006 | 093Ci | 207Ak | 1.80Bj 510
017 |3.54Ccd| 5.94Bcd | 6.17 Acde s11
027 | 2.94Cf | 5.71Bde | 6.40 Aabc S12
017 | 062Ci | 6.19Bab | 6.54 Aab S13
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Mycelial growth parameters and growth coefficient:
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Lsine Cpphagl) pda e A5
() Aliall Bl ) e g el ! A i) Aadial) 15 ) daaw gia 1(21) Jgand)
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¢ Beall Jauu gl Adl
LSD o5 .
NA MEA PDA A g paal)
0.70 0.82 Bcdef 1.96 Ad 1.51 ABh S1
0.81 1.60 Ba 3.48 Aa 3.42 Abcde S2
1.73 0.60 Bfg 3.86 Aa 3.44 Abcde S3
1.07 0.62 Befg 3.62 Aa 3.59 Aabcd S4
0.64 1.03 Bbcde 2.13 Acd 2.23 Afgh S5
1.51 0.48 Bfg 3.89 Aa 4.00 Aab S6
0.28 0.64 Cdefg 3.93 Ba 4.31 Aa S7
1.29 0.71 Bcdefg 2.97 Aabcd 3.40 Abcde S8
0.95 1.07 Chbcd 2.09 Bd 3.26 Abcde S9
0.26 0.75 Bcdefg 2.92 Aabcd 10.00 Acde S10
0.96 0.50 Bfg 3.27 Aabc 3.11 Acde S11
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ALl e L gine PDA Lo gl e Zalill S15 A0 < 5 G dytadl blu 1 e
78.51) S145 S12 «S13 ¥l lae (aa79.21) Fusaall c¥SLall 44y aaLal
388 2 Lal ADL L L gine ais Lt Gl 0% o1 3 (s e as75.79 5 76.81
Aysine 39,8l ulSy S105 S9 «S2 «S7 «S4 (S17 (S1 «S6 Y ) o i
(75.79) S165 S5 <S8 «S11 ¢S3 «S14 ¥l (s L Ay sina (398 Jaudi ol Laiy
Slo VS men gty (Ml e 671065 71.23 73.11 <74.04 75.42

gl s e Aapball jhatl dad J8 cilan g A sine (35,4 S10 ADLA
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& Yl Jau gl AL
LSD o5 .
NA MEA PDA g paal)
5.85 22.00 Ci 52.87 Bl 61.08 Ag S1
2.06 27.81 Cg 64.03 Af 45,98 Bi S2
3.45 41.42 Cde 62.85 Bfg 75.42 Abcd S3
3.19 57.00 Ba 60.33 Agh 58.34 ABg S4
2.63 53.10 Bab 72.94 Abc 71.32 Aef SH
2.65 30.74 Cg 58.17 Bh 69.45 Af S6
4.73 38.47 Cef 60.47 Agh 54.34 Bh S7
5.07 50.56 Bb 73.32 Aabc 73.11 Ade S8
4.98 22.94 Bh 41.25 Aj 45.06 Ai S9
0.68 11.21 Ci 24.88 Ak 21.58 Bj S10
2.07 42.51 Ccd 71.22 Bed 74.04 Acde S11
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NA MEA PDA F gyl
18.89 295Bef | 51.81Adef | 46.26 Af s1
13.20 7.43 Cab 7433 Acd | 52.30 Bef s2
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49.19 1.92 Bef 7573 Acd | 86.99 Acd s15
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P.O
2.57 36.87 22.74 L.SDo.os

AL o sV o Lo A gine HEMEAY agmg ) Lad an) gl ol (pacin 8l A CiaY) :Adiadle
u.\.\LA‘LI}.\&AQ_Ilﬁv\_\A\ JP}(_A;\ J.\.m.\.l;\}j\ J}Aﬂ\ L)A.AAB‘).IA.AAM mm‘ u‘)ay\} 4%95 &dwh&bh\jﬂ

%095 48 (5 fiase die aa) gl haus gl _le YL

102



LI AL (s Ay sine sl Jolra a3 Gl (K5 Al (MEA Lawsl) e L
Jaleal 2 ef il 31 S115 S7 «S3 «S14 (S17 ¥l lae A s jaall YL
SEDL fae s AY Lugpadl VDL an s LE ADLY o Usies iy ¢ gail
slo e Jdalre 4oy S6 ADL cdgiiy (sl e (1095 113.34) S45 S6
Laill ol Lind i SA4 AP W (iygine By s A @YDy aalall DL
AL il <S8 5 S2 «S15 «S13 DLl Jae (5 ,AY) el sl DL e
Lugyaall OV aen Lede g 3 laugll s e oY) sl alee il SQ
La Ll AL

.S4 S6 «S11 ¢S7 ¢S3 «S14 (S17 :hax saill day yu—1
.5155 5135585 S2 : saill day yu—2
.S12 5 S1 <S5 «S16 ¥ lall g aaLall AL : gaill Alans 5ia =3
5105 S9 : gaill Zishay —4
28 (NA Lagll o W) o Ailide gaill Jabee Zad 8 ol culSy
DL e Zag_jaall YL puen o Ugine allly ciiging dag el S5 DL s
AL 50 sy o Ml e 7435 7.87) S25 S12 oDl (7.65) Ll
S45 S8 (S17 1 a YD DG hie Lsiee iDL L Lo iDLl oila s aaLal
pren lgle iy hawgll 1 e (0.63) s Julee 8 S13 AL cilas Lo
S155 S6 «S16 <S10 S1 WL fae Lgine 3Ll ALy Gy ynall ¥
(23 Jsaadl) (s e 1925244 2.81 2.81 2.95)
Gty Ll AL 5 A g paall VB aead DY) & selll Ualra af cilS
e e WL s caiiia iy (23 Jsaal) oA bl e die 4 sie
sl Ay YL T ol

103



Lol e odd 8 VSl ol o Gl Jsaall & 5ol il o
Slel Alads Lgies aaldll ALy S165 S12 (S YD) ci g S8 (A s
Ahmad = ae 3855 138 5 0o AV Ophansll pe 45,1 PDA Ll e sai Julas
oo P. djamour Lhil geil Jail) g8 PDA Jusll of 1saa s Gun ¢(2015) o555
S10 «S7 ¢S4 (S2 ¥ (e e YEA PYDA s MEA s PDA Lty oy
o L) dlls e gins sy MEA Jasll Jlo sai Jaxe el cilas i S13 5
bsan 5 30} ¢(2008) » 55 35 Badalyan 4l dua ¢ Lo ae 38 55 138 5 ¢ AY) Guda 6l
Luilys \MEA Lusl e Sl o€ P, ostreatus Lhill gaill Jaleas Jaea of
PDA Oshagll o saill Jalaa af 8 Zysine B8 cllia o€ ol Zgadl iyl
O S alajalt gaa) cliag ai (WL clulaly @l s (Say MEAS
ISl odl Shill G lumd Agjee ¥ dn Y dpgall A el Jass
Arana-Gabriela) ADlull @iy andiwal ded )3l by (e IS 56 S8 Lyophyllum
(2018 o33

G s Lo dsgpaell DLl gail) Jalray ) pi5ay gaill Jies duad yn il X5
shill dagie gai 8 AR Ldaal) Jabu 3 530 Ll o xie (2009) b5k 5 dx sulS 44
By gaill Jalaa G lan Ay gig Aulayl Blii ) ADe dlla o e <P, OStreatus (sl
B yaxiaall jhaly gaill de ju (s ¢ saill dalra (s B paninall ¢ 165 ) 5 o salusgall

QX g (MEA 5 PDA (b il o gaill Lighay il S10 A oy i) ey
Blas g Gad) esivg Les Gphagh i e Uaugie ST S5 0Bl sa oS
(2001) >35> 55 Nasim 4y aash Lo 25 1385 coVSlall pda 4l daedle ST (5 4
Do sl Aapda 341 Caay Ldaddl BabugY) e Al del ) A6 ylay YD duasi aie &)
ke

Gruny W gad i pdige 3 Aus ol OV il il gl dlasadl
PDA (hudl 0o I8 o saill dalaa o jeliis clgfiel ) 4 aatiud) slaall dau gl
S35 S6 «S7 Y g o saill Gay yu i€ S11 5 S14 S17 <YL oL MEA

104



g1 il Aganl 3 3my Las sl Ay pos S8 ADLA (of5 an dmypus Y saill Axg s YD
Lasalie) AlSeY AualiVl s A ol gl afladd) Gun e Ll )y JleSiad g @YU o8
33 giall ALl YL Ge Jin Lealadtl g (5 taall hadl) del 3 ddae ciYSLS
ol il Y Aty e 8 NA T gl aladid (s gn ane ) il s LS
Son K 13y daw gl 138 o s gai 3 Tan Ry <l Lag padll YO puen oY
Caliaall W gai Camay Ay pdadll VDLW duatiy J3e aie Ldeall bl ) e aaall Laal
dal (e iy Agnal jualial (e ool (5 siney Anliall g g1 1yl das € e
AD S gat Jans g Juadl 46 yae

:Farming phase g}, i) dda » -3-4

:Phenological phases s sisidll ) oW —1-3-4

del 3l Ot 8 il dany o dugpad) VLl del ) ey sdasdall gad Jlas)
Slo dapdiall e JLaS) s oLY1 aae Gilus 5 02°25-24 5,0 a da e Lgiumaly
Cua clajall 038 ) Jgeasll A D 550 Joha 8 DL cabia) 8y gl JalS
S ea Letandie gad QWS WL aliae of V) Loss 48.33-16.33 o Lo cial 5
Tyl YL aien O e gowd) S15 ADL culS a8 S Loy 25 caly
il e Lasy 16,33 aax alliy Al gui JLaS) dlaya ) Jpea sl aaLal) ADLI
17.67) S12.5 S13 oiDlll < i 5 .4 gine Yl an s Lt (330 CulS G
(S3 (S14 =L e 5 AY) L il alal Lo Lsies (oDl DS L
(Lese 19) oLl ADL lae cySlall 46 o sadl s3s b s i il S8 S11
48.33 i jaiul Cus haugll o Liagde gai 3 UaY) ADL 4 S10 ADLW el
g pall YLl gsan s 0L s L Dsine Gl (S dans sl JulS Lkl Loy
GAY EYL s Lle cisig (Losy 25) Uil S2 ADL daplie gai oS Sl
24.67 24.67 24) Shs ST S9 (S17 ¥l lae Lisine Byl saldll DL

(24 Usaal) &ygina By pein Gooil 0S5 Al G (M) e logy 24.67

105



(5.53) Ao g il L) g SALAY An g1 g5l ) ) Jouw i :(24) Jgoa

‘ ‘ ‘ $ad Jlaisi
Saadl Jaws gia el aae | s ol aae Al 2ae . JSET g Ay 3
o L i bl ol Jlais) )
Calabadl) AANEY Adlagl) Al Adkal | AdkaRl s o e lash i i
. 4 el ] (ps) i | A aall
(rs9) (r) (r5) (rsd) As¥) () Ao
(r52)
12.67 abc 57.33 cde 42.67c 32d 5a 3.33ab 23.67 fg S1
13 bc 59 de 42.67c¢C 33 de 5a 3a 25.00 h S2
13.67 ¢ 54 bc 35.67a 26.67 b 5a 3.67 abc 18 bc S3
12 ab 57.33 cde 43 cd 33.33 de 5a 3.67 abc 24.67 gh S4
25f 105.67 f 76 g 55.679 6d 28.67 e 21d S5
11.83 ab 56.33 cd 43.33 cde 32.67d 6d 4.33 bc 2233 e S6
13 bc 60.67 e 46 f 34.67 ef 6d 4 abc 24.67 gh S7
15.5d 60 de 41.67c 29 ¢ 6d 4.67c 18.33 bc S8
12.67 abc 60.67 e 44 cdef 3533 f 6d 4.67c 24.67 gh S9
22.83 e 110.67 g 85.67 h 65h 533b 11.33d 48.33 i S10
12.83 abc 52.33 ab 39b 26.67 b Sa 3.33ab 18.33 bc S11
12.5 abc 50.67 ab 37 ab 25.67 ab Sa 3a 17.67 b S12
12.67 abc 51ab 38 ab 25.67 ab 5a 3a 17.67b S13
12.83 abc 52 ab 39b 26.33 b 5a 3.33ab 18 be S14
12.83 abc 50a 36.33 a 2433 a Sa 3a 16.33 a S15
13.83 ¢ 60 de 45.67 ef 32.33d 5.67¢ 3.67 abc 23 ef S16
12.5 abc 58.67 de 45.33 def 33.67 def 6d 3.67 abc 24 fgh S17
11.5a 50 a 38 ab 27b 5a 3a 19¢ P.O Ll
1.46 3.69 2.44 1.76 0.32 1.03 1.27 LSDg s

vie YO G A giee DAL 3sag I and g 3 geall (paca diliad) Al Ga Y Akl

%95 A8 (5 giae
Gpaaill 358 (e sl e r(Qambiall uglyy Jlad) Apall el JSdS sk o
Laid) sela)) (el pe SLEY) 3ma ) Aol 50 GulS) il dapid)l g L)
Cun QY e pmypatll dal e 2°18-17 (A 5 )all da jo pais s daall 456l
e (24) dsaall 3 3ol il cpdy Ayl clelall Hoeda e i saall Cus

Tsll o Fantal) gai JLAS) (o Lo sl 8 Fagyaall YOl (s 5 DR 2ga

S13 ¢S12 (S15 «S2 ¥l aie alf 3 @lld & jrial i cpunbal) ugy il ey

ol Bia gl L .S105 SO <S8 «S6 <S5 Ml o Lsine gty 2Ll ADL

g o dasine G5k Logy (11.33) i) 5 S10 ADLd) e Gunliall g3y JS5

106




28.67 i yxind Al S5 ADLAL dpailly ) Ay caaLal ADLA 5 A s jaal) DL
Al 038 Y Jgensll Loy
i Lol cleladl [ seds eay e Ao DU ol s 1A el alual) gad Jls) Lz
alua¥) Jid wiliall (& Laaie CGillal) A je ) L gon g s &y el aluad) IS Jlas)
LSl sas cali o Uy 388 ) il ga cldg Ay gl dall g Al 5 4yl

Oe pe ol oftlall Gala sall e dgpaall YDA Gy ddlie Gl 8 ek
3l 675 G o) sis el OIS dladll o V) VN ey 8 dygine 358 25a
«$14 <S13 ¢S12 (S11 ¢S4 ¢S3 (S2 ST ¥ G JSI Ganbiall sy il
b e gl @lly il y Gl 5 ala sty s gai JaiSy AL S aalall ADL 5 S15
& a1 S17 5 S5 ¢S6 «S7 <S8 «S9 WDl il (pa B Ay sine §5 g YL
S10 ouiDlull Lab 4 el Leabuaal sai JuiSl ol 6 < aiad Cus Als pall 03¢d Jgua sl
Loss (5.33) S10 ADLudl o i) Gum s jall 538 3 Lygine Laghyy ) oS S16
(24 Jsaall) Lese 5.67 I cull a8 S16 AL Ll i el Labual gai JaiS)
Slo Usanl) 5 AGL Jal el olguly (LA g 06N 4% Adhdl s aLY) aae L0
Jseasll da DU saall 8 YLl cals Aliasallyy cdy il alua) e Y1 ddhadl)
& ) AL s S15 ADLu culSy ddel 3 e Lgs 65 1 24.33 (e V) dikaill
sy A Ga Losy 24.33 ey 4l Lealual Cieen s Lugpadl WS o
SEDL oo 2 LEl ADLA 5 Lugpaall YL puen lo Lsiee clly (35800 unal
YL e e Lea s BB il cisig o(Legie U Lasy 25.76) S135 S12
Loss 275 26.67 26.67 <26.33) saLall iDL 5 S11 (S3 514 YOl lae Lgina
Jsh (uSai) 85 L gine Bgis L 8L Jlo aaLal ZDL cd i Ly (sl e
Alay dagliall gad JLSY 32l Jghas S109 S5 GilDlall 8 Culaall Ll 4 5301 304l
sle sy 655 55.67) Gillaill Alage ) Jsmasll LoD sadl e S10 AL
Lgine Legias i IS5 canliall AD0A 5 g paall YL apen Lagile i gi g o il
G 5 g il 8 D A5 b (24 Jsall) Ll daasiall gl o

107



Lesbal Jgaa g0 & w1 S15 ADL gy 38 L apey ax ) V) ddhaidl) 3 LS sle il
Jila sy (L 35.67) S3 ADL aay (Lesy 36,33) sl Akl Y
ALy S135 S12 ol lie Lugadl Sl 3 o Lgine dlly DL
38) S115 514 oiDlull e YL 3L Lo bgine 55881 YLl < 55 aaLal)
5l 105 S5 oablall Lo Ugine L guan sy o sl Lo Log 395 39
88 3lies (s o elags 85.67 5 76) il Akl Y Jpua gl 5 558 kel 15 il
LYl Bl e

AL s S15 ALl ossal AUE) kil e Jgeasll ZLY) 5 iy
YL e ssine g Gl (Opasily adll e Log 50) Lal ADL xa g )
O Bl el (sl Sl gy 5233552 <51 ¢50.67) S115 S14 (513 (512
O Lstne Al yall 038 3 G 0 ol Agine e (Las 54) S3 ALy iYL o3
(Les: 110.67) S105 (Les: 105.67) S5 cuaidudl
Lot 25 ) 115 o il o soal Jousia gl 5 sldlll) (o Sal) Jawgia .t
s Lo Lsine Gooill 0S5 alg SaLEl AP Ay 3ae jeadl il 8 YL Gana
12 «12.67) (S17, S15, S14, S13, S12, S11, S9, S6, S4, S1) cyY>Lull alasa
Ly (sl e (Lowl2.55 12.83 ¢12.83 12,67 ¢12.5 <12.83 «12.67 ¢11.83
¢15.5) S5 S10 S8 ¥ lull il g 4 giea VOl A5 28l (358 il
Ten G Loy Lad Lgina oy clilail oy 300 Jslly (sl Jlo (Lp255 22,83
(24 Jsaall) VLA Ay c L

ol Jhil L g5 3 AL Ll e waal pe AL gl 8 5
shill (8 o saliasll gai JWISV G e (2004) 53535 Shah 2y 2 (ol 338 e
Shill sai (2011) 55dkeds Khan gy LS .l e Lo 25-16 callaiy (5 laal
Ol Legy 2524 (sl il of gty el 055 335, Sle P. ostreatus (s sl
S dsmasll gibd 3 ) zling (goladll Shaill o (1981) Tan deasi LS cdingdia gai
G b Y Clely ekt AU 372 aes hau) Llo dauidl pa JLaS) Al

108



P. ostreatus g laall (e hill e M2153 ALl of (2016) 23535 Girmay _S3
3 el Lugs 32,665 chasiall gai JWS) Aa e Y Jgeasl Loy 15.67 < il
sy o punll pe LS Aa e Y seasll Loy 40.675 comabiall Gugs)
S dias 4l P, ostreatus s_laall Lhill del )3 aie (2019) »5D s Getachew
i e Ala e Vg Aol 30 (e Las 28 aax il 538 o dapial sai JLaS) Al e
palis Lasy 475 2y el awall sai JLE) Al s ol 3 e Eal Slaad)
sad JLoSY Lﬁ 22 cally 45 Y P. sajor-caju kil 4wl xie (2017) Hossain
Al JSE s jal S sll Logy 28.5 5 o pall) leladl J5 e Logy 25 5 a salsussal
shill e plsd 5 Aalily g 4jlis xie (2019) o33y Patel axg LS oy il
P. ostreatuss P. eryngii «P. flabellatus <P. florida P. sajor-caju sl
sai JW) As pe ) Jgeagll gl 0 P florida skt of malll 0 3385 e
S Usaslls o(loss 20.33) Al celadl el oy Als say o(Losy 16) o sabimssal
sai JLESY 58 Jsl P.oeryngii kil sl Liw o(Less 27.33) il Al
S10 ADLally daleial) Lo 5 Lgnle Jaaniall bl (380 655 dun s paall ¢ 1531 G o saliansal)
s 3 Shall ae

Lagoaall YL o aas cludpall sda 8 5 sSaal cled ) ae A5l
S Jealiy Llay oyt o) Gatudy sual) DL e aai Giadl e 8 ddgaagall
45l abual) O dapdd) e 558 o Y o0l Juadl Gaiats W gad dag il ARY
28 Ll ADL ge g el YL Dy ADL 5 ¢ gl Conny Calia s gai LS
S11 «S14 (S12 (S15 (S13 ¥l £l 550 558 4 gsies 358 ¥ 4 mualy
P.O aalall ADLu 4 S3

ARl pall Jal e VDL L e ST B 18 j3ls S$105 S5 (DL Ul
G bd oo Adlide Ly Legiel ) g Julbs (golaall @le i DL §10)

LAY A g jaall YL

109



Se e Adlall 380 5 Glibes S5 S2 Gallall o Waadle 5 Ll Ll

) 3¢5 B2y (o sl plaan8) e Slall gy penll (il e 4 sgls s (CO2

Chang) la_ ki Jig dedll sal Jal Lyfilly delad) Alaiuly cfisy (s 1 :22

ol Leie S2 AL &l abuaY) Lo s gy ST Gl jeY) culSs (2004 <Miless
.S9 AL

SO Abudl A il alual) o anudl) (il ol 1(m22) Jeid
:Growth parameters of fruit body il auall gai @ e —2-3-4
(oA pmall sai i pise Cun e Lot Lad Lugpad) DL il sAadl) lad
e Usine (ml2,13) ol puinll dad b8 Jansio dady S12 ADL by o
S6.5 S8 «S7 «S16 ¥l lae Ay jaall YL apen 5 (a05.99) Ll AL

Lof i cala a8 2Ll DL L (sl e au9.955 10.40 ¢10.74 <10.9)
(S1 (S13 ¥l s Ly Aysine (558 Jay aly (a5.99) nill i Jaus gid
Sle 6.345 6.96 7.2 ¢7.57 <7.73 7.74 8.02) S25 S9 510 515 ¢S3

(25 dsaad) (s

110



A g el CSL (¢ pall) anadl ¢y Jaladl pladg gk g Al b Jaw gia 3(25) ) gaad

g oAl awad)l gad Ol plisa
aad) &35 ) e g el YD)
puf Jalad) jhE | ans/Jalad) b | aw/dadl sk
R
30.05 cdefg 1.97 bcde 1.35f 7.74 defg S1
20.19 fg 2.20 bcd 511a 6.34¢9 S2
29.64 defg 1.08 fg 1.61f 7.73 defg S3
38.05 abcdef 2.40 ab 3.07 cd 8.95 bcdef S4
27.60 defg 1.72 de 2.50 de 9.04 bcdef S5
52.78 ab 2.78 a 4.35b 9.95 abc S6
54.36 ab 1.87 cde 170 f 10.74 ab S7
43.60 abcde 2.37 abc 4.45 ab 10.40 ab S8
23.76 efg 1.50 ef 2.5de 7.00 fg S9
46.31 abcd 2.41 ab 351c 7.20 efg S10
37.22 abcdef 1.45 ef 340c 9.32 bcde S11
55.95a 2.39 abc 3.00 cd 12.13 a S12
27.34 defg 2.40 ab 3.35¢c 8.02 cdefg S13
33.20 bcdef 1.87 cde 4.70 ab 9.37 bcde S14
20.20 fg 1.71 de 2.50 de 7.57 efg S15
51.59 abc 1.69 de 2.99 cd 10.90 ab S16
37.52 abcdef 1.90 bcde 2.08 ef 9.79 bcd S17
11.08 g 0.81g 4.80 ab 599¢g P.O aalédl abiud)
21.54 0.53 0.73 2.19 LSDo g5

N G L Ao giae DA} dga s I padi aad gl g saall e ddliA A GogaYY) cABadla
%95 A8 5 e e
o (p5.11) S2 DL 3 (g 5all puad) dala okl e Johl il sdalad) Jgh—o
(a24.8) 2Ll ADL hae AV Ausjaall VMW e Lysine (3558 sag
Jalall Jhal dag J8 cualy Ly (Ml e cand 455 4.7) S8 5 S14 ¥l

111



s (s Ao anl.355 1.61 1.7) S15 S3 ST (a»2.08) S17 ¥l 3
(25 Jsanll) @YD 238 Gy sine 39,8 Lals
leila Jalall Ll dad J8 o (25) Jsaad) 8 5,583 il (55 alal) kb
S3 ALl hae Uy sina Fun s jaall YLl mian Ledle cisig o(ma0.81) 2Ll AL
S11 5 (mel.50) S iDLl e Lo Lygine ¥l 3L Lle i 30 (mal .08)
Jelall jlaty Ao el S6 ADLul Cilay . aghy Dy sina (35,80 (S5 o) Cun (sl 45)
¢S4 (S13 S10 YOl hae Lug paall YL 3L Lo Ugine 5 (mu2.78)
.58 512
(£11.08) el amall 350 e J8 ALl DL s Liaf 26 pall) auad) 335 -8
27.34 27.6 29.64 30.05) S25 S15 ¢S9 (S13 (S5 «S3 (S1 YD Leili
Clas aLil ge Aygine By 8 dad Al il (sl e 20,195 20.20 23.76
e WL B o Ugine iy (£55.95) oal amall o35 el $12 DL
46.31 <51.59 ¢52.78 <54.36) S115S17 <S4 <S8 «S10 ¢«S16 ¢S6 «S7 ¥l
(25 Jsaadl) (s e 37.22537.52 <38.05 «43.60
ol g il o g ey el alua¥ alady sal Cun e Ay aall YL elal Gl
< (2018) s 325 Hasan Wl yal all &l jall =515 e (380 55 das g paall YL
Aagil)l jhad 3 aal g GDGAL Lgd yeds Al Bhlie (e de sene &y Y 0,Y)
ol Y G e g Cpilile Gualge e Ao seaall VDL e (2<90-30)
S ey WO 5l alual) 8 ((aed0-10) Jelall Jsh calial GliS, (a8 gl
P. sajor- ¢ laall Lhill e gl 5 dalily s &)l sal (2019) 533k 55 Patel
=il oo by e P. ostreatuss P. eryngii «P. flabellatus <P. florida «caju
O B O (825) oaill amall 055 el el P, florida shill of 153a g5
Jsh bugia QS P.eryngii shill s (($4.53) P. ostreatus hill & s il auall
(s o au2.40 5 a66.43) e dalall ki

112



:Production parameters agality) i pésall —3-3-4

YL e o Lsie 2 LaN ADL e gii 1 hially Ljell) aluadl) ase daugia
S5 oDl W3 (astic/ s ama 40.8) asiiall 3 4 8l aluall aney Lug o)
I Gala G GO ()l (s e castie/s e ama 19.00 5 28.20) S15
Lis i st §15 AP W oAl eVl e e Ligiea S5 ADL) < g g oL gina
Sle asiic/ sy awn 55 84 92 9.4) S105 S16 S14 (S7 @Yl e
5) S10 ADlall e 4gde Jsaanll 5 dgiiall 8 &5l aluadl e J8 Sy o sl
Jsall) Lsina $135 52 «S15 ¢S5 caySlall anall 1agy legle <digii g (2sdie/s el pma
(26

4.67) ST ADLal e &Y 4 aHl adliall 22e o Jsaasll 23 s adliad) a3e Jaw e o
aua 35 3.33) S105 S17 asliadl aaey J8Y1 oDl o ol 13gy ity (asiic
aaell Gl lila (il S11 5 S2 Gl S7 DL Sy cadd (il e casiie /s 5
OS5 aly (S10 Al o Laib |y yine Ui (2 skie)s a5 puen 4.33) dopal aglial (e
AV e ol o ol aalal g Ml WD L on Apsies il
DL o (2016) s5D)s Girmay oS Lo ge 38 s Lgine By 58 gl
a7.07 Gasd Sl Uy Lawa 18.30 el P, Ostreatus s lad bl 0 M2153
ol Jhill del ) aie (2019) »55k )5 Getachew gl aey a2 .81 Jals Jshy
Dk dxd ki ld 45 bl e gl & Gia oill by e P, ostreatus
3,18 ki Juls 5 au9.37

agfiall 035 Jaugie Aol S5y S13 oiDlall cilaw g pall aghinll (g bugie g
(($235.5) S2 I ADLA o hai b gina 555 (i) o 503 5 503.8) s
(26 Jsaall) & siae VI L 2alill ADLA G B, oS Al

s g (38/£326.73) A Laliy) S13 AL s 1Ay gaal) 3ol g Apalidy) Lo
295.43) S55 S15 ¢uiDlull hac g yaall DLl 35 saLal) DL e Lsina 3gs
S11 <S10 S8 «S2 (SI ci¥SLull Lo Lsine alall ADL cisitg (55/5292.96 5

113



) e s 0L AL e 565 g ol YL (e (258 191.10) Aeali

£1 i) Ay b du g el DLl Aaliy) @ el o ia 1(26) Jgiad

L gina 485 G gyl

Aaliy) o) i 3

. . Sl
Ay gaad) Belast ; dgial) iy alual) aae 3
(&5/8) asalany) ailiad) 22e 3 A g yral)
(%) &) 3 shind/Ay
83.75 de 245.60 ef 378.8 bcde 4 abc 13 cde S1
65.17 f 191.10¢ 2355 f 4,33 ab 16.80 cd S2
91.97 bede 269.7 bcde 374.2 bede 3.67 abc 11.80 cde S3
90.53 bede 265.49 bedef 367.2 bede 4 abc 10.80 cde S4
99.90 ab 292.96 abc 503 a 3.67 abc 28.20b S5
86.25 cde 252.93def 371.1 bede 4 abc 10 cde S6
89.6 bcde 262.76 bcdef 336 cde 4.67 a 9.40 de S7
83.82 de 245.80 ef 377.6 becde 3.67 abc 12 cde S8
84.57 de 250.20 def 306.8 ef 4 abc 11.80 cde S9
80.55¢e 238.31 ef 344.2 cde 3¢ 5.00e S10
87.11 cde 232.25f 361.2 bede 4.33 ab 10.4 cde S11
80.12 ¢ 241.32 ef 331.5de 3.67 abc 10.4 cde S12
11043 a 326.73 a 503.8 a 4 abc 14.6 cd S13
84.32 de 249.46 def 318.5 def 4 abc 9.2 de S14
98.08 bc 295.43 ab 438.8 ab 3.67 abc 19 be S15
94.73 bed 282.45 bed 371.6 bcde 3.67 abc 8.40 de S16
93 bed 259.78 cdef 398.4 bed 3.33bc 10.20 cde S17
94.73 bed 282.45 bed 424.1 abc 4 abc 40.8 a P.O alal
12.05 33.86 90.38 1.06 9.38 LSDg s

O (L Dsine A aga s e anl g 0 seall Gen ddiad) A el Akl

.%95&&%&9

(%110.43) S13 aDLall & oY) dygal) sl culd daluy) 4 L

DL e (s A1 R g pad) LA gan s 0Ll ADL o U gine Zail o3y i
G osn oS 2wl e daadl 5. kel S15 ADL ae il ((%99.90) S5
AL Cilay «S125 S10 S2 WM e Usina 20U ADLA) ¢ g5 2y L4 sins

A g el DL apen 5 2alall ADLA e 4y sies 3550 (%65.17) dysa 31 J3 S2

114




Y s CO, e Gl ADL 3 Tpulun 1) 3gas Lo Lo T3a 5 (26 Jsaall) 5 aY)
Aeaiiaall Al g Rl uls 8 SO ADL Gl g ADLA o3 apl (e

o Aaaiadll Zygunal) salall Dlgind o haill 5,8 o &yl 5ol Jui
odi e del 30 vie) JAY ki g e Ll Caliads dyal laall £y del )l
P. ostreatus hill & %120-80 on L 75l 8 68 Aygall 45 08 SDEAY (dawi sl
(1995 <aeal) P. sajor —coju Lkl i5 %150-90

s Jawgie il AGL Al @ sl Gua e A s el @YD cie 45
-3 i Aa il dae augia g clipd Lown 282 U 5 (o asfiall 5 4yl plusd)
~191.10 Zaliy) husies ¢503-235.5 ol asfiall ;55 busies clasiic 4.67
oSally el il el Apailly 2l e cdgi 8 WL me s #5/6326.73
NG

G950 138 5 %110.43-65.17 O das_jaadl YLl £ giall 35S o8 i g i
<) P. ostreatus hill 4;5all 5. USH e (2016) Ram s Holkar saas L pe
L) yo 2ie (2017) Hossain eas s e ass .%74-63.4 Gn 7 555 all) G oy o
la 8 Aygin 8ol Cils Jaus &S/3601 0,8 Lali) Jhel Cus P. sajor-caju kil
G Y AL bl ) 8 Leg s canly (53:550) el 3l s of S35 <%60.1
Ngia JS0 4Dl iSY) Jas gl ayaal ditias Tabu gl o YL o3a £l o
:Chemical composition  Slwsl cus 5 -4-3-4

A g paal) YL 5 alal AL Ay ) alaadl Aladl Jllal) il < ek
Losd ci¥Dlall s canlall ADLA 5 DL aal il (5 gine 8 clig i 2
(27 Jsaall) L

Lgine 5y (%8.87) Alad) salall e oY) duwdll Jlo S10 DL gl
b Sle @iy (%7.9) S2 AL W w5 ol ¥ Bl aalall ADL e
A8a 5oLl e ORIV (s simall Jades S135 S8 «S1 «S17 ¥l hae L sies iYLl
(D5 e «%6.2156.2 <6.2) S155 S5 oillall 5 aalall DL 3

115



SaLY ADLaY 5 A g pball Sl L€ o S £(27) Jgiad

gl
L g[S \ Xj:n Y
) . K 4 a
3 (R ) A o g 5 R 25k )l o
403
ladl gl e % bl s (e %
9.76h | 398ab | 6576a | 571h | 1479] | 253a | 76bc | 924fg | SI
17.26 be ?g?]? 4934cd | 632gh | 2442¢f | 1760 | 79b | 9219 | s2
3.29 721
10.65 gh cdef 53.88bc | 6.69 fgh | 25.49 de | 0.92 cdef cde 92.79 def S3
1345 1 183jk | 46.75de | 8.13de | 29.84bc | 278a | SO | 934apc | s4
def fgh
2217 a ‘Efg 4235ef | 1244a | 1951hi | 043f | 62h | 938a | S5
1%?]7 167k | 5439bc | 7.46ef | 2491ef | 098 cdef | 65gh | 935abc | S6
15.35 cd ?;gf 4957cd | 8.66¢d | 2266efg| 1.77b | 6.4gh | 936ab | S7
12.59 . 8.87 .
efg 2.5ghi | 55.14 bc bed 20.90ghi | 1.38bcd | 7.6bc | 92.4fg S8
1386 | 223 | gypipe | 75ef | 22100gh | 1.43bc | 722 | 92.78def | 9
def hijk cde
92h | 427a | 4891cde | 12.14a | 2548de | 3.14a | 887a | 91.13h | S10
2.04 . 689 | 93.12
1435de | T | 5429bc | 8.09de | 2022gni [ Lisbedef | g | et | sil
1171 | 2.73 801 672 | 9328
fgh fgh 53.89 bc bed 22.76 efg | 1.25 bcde efgh abcd S12
1457 de | 232hij | 49.09cd | 5.85h | 2818¢d | 13bede | [0 | 92.61efg | S13
2.8 9.08 7.03
16 cd defg 39.32 g bed 32.64 ab 2.87a def 92.97 cde S14
14.47 de 292? 5674b | 7.07efg| 19127 | 264a | 621h | 93.79a | S15
136def | 282 | 5869b | 979b | 1507 | 286a | ©7O |9324nbca| SO
efgh efg
1951 b igf 33759 | 964bc | 3336a | 0.63def | 7.7bc | 923fg | S
15371 340 1 55 gobed | 73efg | 21.13ghi | 0.56ef | 62h | 938a | %X
cd bcde PO
26 | 0.64 6.59 110 | 2387 076 | 054 | 054 | LSDoo

ENOL Lo Ao giee DAY asay ) pad aad gl 3 geall e Adlad AU Cosal) cAkiadla

.%95&&%&9

116




Noad e dsws e e ST S15 <S4 (S16 «S14 (S10 ¥l < gial
¢ shill & 5l o550 e %2.53 52,64 <2.78 2.86 «2.87 ¢3.14) &<l L4 Ll
Al gl e IV s siadll OISy (WL L e L iy (s e
DL oo G gine Fus el YL guen Ledle @iy (%0.43) S5 ADL & A3
(27 Js2al) S175S3 «S6 S11 <Y Ul 5 (%0.56) aaLil

o %3336 (e Wlgina YL Cilg a8 gl e s sindl Gun ey
aaLal DL e S17 ADLal) csi a (S1 AL 8 %14.79 JI S17 4Dl
la s il (Qiladl o350 (e %32.64) S14 ADLA) fae G gine g padll ¥ 3L
(S 55 e %29.84) S4 WLl o Lsine s AY) YN Jlo Wl ginay < ol

S155 S5 ¢S8 «S11 «S9 «S7 «S12 =¥l (5 sina O ygina (39 i) OS5 A
15.07) Sls S16 oDl o Lsies ciigii iy ((%21.13) aslall aDL
bl e 3 jaedl SYBLA (e S145 S17 DL (4S8 el g (Ml Ao < %14.79 5
Nicholas) osisslh duadl Hshill (e Ldmy goladl kil o lael (glad
Salall (e &y g Aaaai€ (58 g 5al) e YDAl mres (5 s ey Sl (2006 <Ogame s
73 s ¢ s (1982) Rajarathnam s Bano » <3 il Jladl (e g I | sine dila)
%42-17 & (2016) 55535 Khan o83 o3 s sinally Ul6 1305 «%38.7-8.9 0w
K3y oSl Jadll e J S15 S16 Pl s gise o a3 Gl G5l o
On 8% oSl 0 P.oostreatus hil i of (2005) 2353k 3s Mandeel
-(%30) P. sajor-caju kil 35 %23.30517.80

e %12.14 5 12.44) S105 S5 oibDlall b abe b (s sinal e el cilals
S16 ALl Laadi .Zugpaall YL s walall WDl Jlo Lgine Wi, (3
¢S85 S12 «S14 (S17 =¥l fae Lsine ¥ 3L o dlliy < sy (%9.79)
Lsine Gy siss (s Ao %5.7155.85) S15S13 oadladl & J8Y) (s gindll (S
(%7.3) aLall DL g

117



i 585 (%65.76) S1 ABLll 3 el 5 gl GlS a8 ) jaul oSl A L
Tygime 3o il OS5 oy A adll VDL H s aaLal ADL e Ligine s sinall g
¢S5 YLl hae g jaall ¥l Bhy <l jua g S0 e 2alil ADLA (5 fina o
e sl LS Lgine lgle i il (%33.755 39.325 42.35) S17; S14
e (%33.75) @iyut s Sl e S s siaadl @3 S17 ADL Lo Usies YL
(27 Js2all) (%39.32) S14 iDLl

ol kil bl s oSl ssise o) (2016) o555 Khan Sy
YL WS4 S5 (S14 e (s siae pe G5 WA s (%48-37 o sl sh
Ll Githa 1385 %65.76 5 48.91 o LI <l jun g0 S (e o) gine = 5l i (5 A
e %65 N il g < (e solaall kil 5 gina of (2019) 033 s Filipa »_S3
el all o3 350 ) gl Al s A s paall YD 5 i o ) caladl o 3

DL e Usies (%4.27) S10 ADM) 565 38 (A (e (s sinall Cun a
Ji e S6 AL chgialg .S175 S7 S1 ¥l lac dugpaall YLy aa Ll
YL By s lal ADL Lo iy (Glall 55 e %1.67) oAl (e (s sina
38 5 %4.27-1.67 o <Yl s sine 7 5 555 .S4 5 S11 ¢SO YL lae L g jadl)
Jsaadl) Glall (550 5e %8 =1 o sa5 (2012) Randive » 83 sl Jaddl e
(27

GLIY (e oY1l sina U sine S5 ADL < gt (b} e (5 sinall duuaillys
S17 ALl W3 (s AY) A paall YL peas 2L ADL e (%22.17)
e %17.26) S2 ALl fae (5,AY) YL 3L o Lsine cigis 3 (%19.51)
S14 HEBlall s aalall ADL s Letn L siea 358 259 aadh ol Ll g (Gladl o550
Oo I G simall dadas (sl e calall o350 e %15.355 15.98 «<15.37) ST75
Ay Lo e i) oda 353y (s e <%9.259.76) S105 S1 ol & Gl
=7.5 om Pleurotus spp. g_olsall kil 8 Gl A ol (2001) 253k 55 Wang

118



LY e Ragadl YL s gae O s calall o5l elid e %27.6
583 Jadl) eia (%22.17-9.20)

lie 44 )2 2 (2011) Ranogajec s Beluhan — 46l 4l 5o 3 2y S
O J QIS Al g Sl g aall s il e W) sina o Croatia (& solaall Jhill G
Caglarirmak duasi LS ¢ deb < jam g0 S (5 sine S Laiy cdie ool kil (s gins
& Sl kg golad) Hhill e Wl al Sl el sie dagll Guls Y (2007)
YLl 4iud jy sie Ailes dagi (2017) Wassers Chang ass WS 5 Ay -Jdajl sl
LOfaols Lshasl e e s stue ga ol e (s sinall Gun g 4l

@A) a5 4 (2004) Doshis Zacharia » S5 L gl 38 apen S5
Ohsall s ADL e S e 2dixi P.oostreatus shaill  Sleslh S gl 4 4S5 4o o5
Ael 3l by i s pedaiul) cillee
thu g all LY Juadl ity -4-4

Selection of the best studies strains:

caa L) AL e 4 le d g paal) WS o daadlY) DL Clas) dal e
Aaliyl) Laliy) cliall sl o § sane o Iolaiel YL g3 gl Qi o1 ja) &
Oo S A i) Adll) Lo il clivall aaly o laall Shaill (ZLY1 500 oy sl 5 L)
tshle Onfl s (Arll yhad o gia s (5 el ) ()39 dam gl g A8lad) salall 5 555l
Gl (23 L) Al LA s,ad DA ey dealtYl cliall Cua e Y
tle gane & Y dus jaall YL
25535516 ¢S15 (S13 : o ¥l 4 ae 2Ll ADLA Craa s V) de sendll -
LI e Juadl S13 5 S15 ADL cul€ Gun (dalily) Gun e Jadl) de genl)
sadinall Aoyl @l sl Gua e 28U Ly 58 oiBiles S16 5 S3 oDl
«$12 (S1 <S9 (S14 ¢S6 (S5 «S7 «S17 «S4 : & s 11ciain s 4l de sandll -
Ao gle Ll el ¢us (S115 S8

119



el jhi Dl 4 S10 DL o Lars S1055 S2 oiDlull Craa s ZED de ganall —
o g pill ABlas Jas i (8 de 5 3e dplad (5ol dlle ADLu a4 jlally g ddas (5l
%56.29 s 3:USy (b Jamy 3S/§125.64) Lalis) @iy Caadl 134 8 il
leh o ) S2 AL L L Aaliy) \ilinal sy 5 5liae ADu a3 Lld (2019 «Y 52)
Loaliall gl iy Lialill Gand and COp Jle e el Sl Al ADL

s sal

7

Dendrogram

S7
S17
sS4
3
13
¥
b8
si2
Si1
S1
s9
S2 ¢
s10 !
P.O_J‘
_ s1s{ !
: {—1
S16
———— iy

18000 16000 14000 12000 10000 8000 6000 4000 2000 0

Dissimilarity
LaliY) cliall coay P.0 SALEN ABL) 5 A il B A N 5 st Jabia 2(23) e
g ghiall Jlad) o dalae)
Crani) (24 JCA) Al L 5,8 DA ey due il clicall Cua e 1Ll
S8 <54 «S16 «S10 «S17 «S6 «S7 S12 : A ¥ 9 Cang SV Ao ganall —

.S14
.S535 513 «S11 : & @Y 3 iy Ll de gasall —

120



.S154S2 «S9 (S1 S5 ¥ 5 s 2Ll AL e g 4EIEN de gandll —

Dendrogram

S13

S11
S16

sS4
S14

S17
S10
S7
S6
S12

3500 3000 2500 2000 py¢gimilarity 500 1000 500 0

lalaie) Aue g clieal) oy .0 LAY ADL 5 Aol Sl A jaY 3 ot lbia 1(24) Jed
g ghiad) Jalatl) o

Lo il s Ayl cliall aal 3 358 masy 3 (28) Ay Jsaall DA o
b A5t 5155 514 (S13 ¢S3 ¥ o aad caalall AL 5 A5 jaall DL oy
gJ)SJAJ\ Gildall e

121



ALY AD 5 A g paal) S (e s o) g i) cliiall anl B 3 oil) 2(28) Jgaadl

e g el Al
g Sal:d\ :if‘::\ ki JM sa | gy s S;l:iﬁ\ dsaliy) ;ﬁj
(%) | (%) A |7 @) () Ax (ps) | (%) 4asnd | (&5/8)
- + = = - = - s1
+ + = = - - - S2
+ + = - - - - S3
+ = + + - = = S4
= = = + - = = S5
+ = + + - = = S6
= = + + - = = S7
= + + + - = - S8
= + = = - = = S9
+ + + = - - - S10
= + + + = = - S11
= = + + - - - 512
+ + = = = + + S13
+ + + + = = = S14
= = = = = = - S15
- + + + - = - S16
+ + + + - = = S17

J5 (=) DL o Ugine 38l G565 o Jn (-) caalil o gsiee 358 Slo J (+) sAkiad

Uil ae 3 s pe o

S14 (S13 (S3 ¥l ol (28) Jsaalls (22)5 (21) oalill DA (e 2ai 13Ka g
YO JandlS Lglanl (Sey Jilly Lo silly i)l @lial sey a8 S15

AL ADLA ge e Ll Cig e 3 ciliaal ga il Lia

122




CONCLUSIONS
&
RECOMMENDATION




:Deductions <dalitiuyi—1

Ll SV Gy adis Ay e G golaall Ghill S S5, Al s o8 Sl
Aaadl Al YL ae &l Ll Gigyl aa s cilical say gyl
S10 AL 5 (5 laddl il dlae YIS (5 ladl Z Y1 6 Lealatial (Sa L

A2 Y e Yar s olaal elle i ADLS
Jlasind 4l e Jay Las %100 £S5 dyoaed Ay deaiinal) ISSR cilialy cibae]
o3 Allad ey o taall il L el Gisa gl 3 Jled S clialdl o

5 peSiuy 135 COp J& 38 55 8ol 3y panill (il S5 S2 il il

Slo dsand) Jal (e san o AD & 2l s sl Apuliall Jag il AB e Jaall
Al g Lo il Cum e ) Jaadl

b sad o e 8 g Apdiall ol Y1 e L g b Ay paall YDA dapiia ol sl Calial
aladinl Y Qlly 8 Gapal) sgmy S5 cp ) Gl Aol g ol gai OIS ¢ gl
ols YL (mnd Llie OIS @l g YL gand (el 55) Aol 3l oy udi
oaa Gl A JSI Gt dan o) A0 ety 1an g Lgaran]

hill Ayl de sl clially L@yl S155 S14 (S13 (S3 eyl clawl

cgoladd elle i ADLS S10 AL

124

-1



:Suggestions and Recommendation <ilbua gill g cla j58al-2

&b ol Shaill Lala 48 )5 jaliae Jia LY A paal WS his e el L]
. yhil)

hill Zaliyly Lo gl clially gl S155 S14 (S13 (S3 ¥l Hasiul 2
b Aaad) 4l Y Gy sl G golad) @l jlad AL S10 AL
Ll kil L

Lol kil YLl A el Capa gl 8 Caand) 138 Aeadiual colialll alael .3

Lo pals s ey Gy 4 s (8 Al ) shill (g gl g sall Al o o Janll 4

SO (e AL UK Aol Labusl ety Al Jag yEl Jeadl Ay dalie .5

Ao Eali) ) pao sl g paal

125



," Eg.c%é'\)? X >

e

N

iy

RN

Aadadl a1l
REFERENCES

g2l el el -1
dial) aal i -2



:Arabic References 4w sl aal yall -1

—igealall cile ghally CESH 4 pae el ¢ 5adl cclhdl 2005 Laxiadl ye el
cada daals Gl gdiia

b Biiall &y kil o) 6l e Caal 1997 L a8 5 aall e s aeid) ue (deal
pslall dluls cala dadla Gigay Aas s dhdlas (B S5l psuall aille
105-79 126 2aall Al

&b lohill gl & gl 4u 50 12003 lex A de s el QA5 caniall e caaal
Ul (s drals Gisay Aas Ay e Jlad J4 ) all palil a8l e (e
3.4l glall

Oyster slaall ki dalily gai 4 4ol g 586 du 0 2010 Ll caaal
Aaiin 96 A g ¢ T daals fiuale AL, .Mushroom

D el e Aoy — (2) daalall QiR Glie de guge 21995 . e dene cdeal
Aabia 247 ¢ pas s paldl) cay jgill g pill Ay jall

281 ¢ y—an Al (Cajleall . alull ddle 5 o el Gl (1998 L e deas (sl

Agaricus bisporus el 30 shill 3z 8 4l bla g 562008 Ll ¢l
Aniin 67 ey sms ¢ drsls il Al Llas

& sl Ay g b ) g sV g kil 1)l Jaa a0 L1972 Lelis (gl
olall &) gite L7927 Al aslell €gay s bl ja ¢ B QUSH (13 alal)
A cpolall oY)

Gl g sl Ay 3 daabe 2001 -lef salad oliag plai gliae g eliy ¢ galany
Aaall A} pslall (3ied daals Ane 535 s G Audleally 4831 @l il
98—79 :daiia 2 2=l (17

s e denay ¢ 5igmal lagiy cdanl priall die g o gl silising casall ve o a8

Pleurotus ¢ lsall Jhill 8 jzall & 56l 4l j0 L2006 .3 aeals (e

127



daala gy Aaa A0 5l o jolias Jais 8 diagie daaliwe .4 ) 5w A OStrEALUS
Aaiia 138 Al o glall ALl cala

gl Al o okl 8N 2016 L Aleas Chusis s Bises e e
2827 o sl g ol Ala Ay s Aol 30y 213l g gl

SO e 3 Basidiomycota dwled) cilyyhill s sall g smill 2018 el ¢ 52
46-39 :daiia (14 2l (40 Alaall i) drala (Lpall)l jgaz) 5l

cgosad) Jalul) Bhalie (g 85l el yhaill dydiias A4k Al 50 12003 claal ) 2 g2
Aadia 264 (0 i Arals aslall I ¢ pivale Al

Sy pdiie LAllaxiul—die) ) aet gl &l Gue hadl aaall Jdall L2008 . jee JallEl
Aaba 456 Ay Bher Aol y) e

ol Shill 36 e sl g 8 rall ) g 5l Aul 5022007 Lol s aead e
¢ sfale Aluy Ay s A& Pleurotus ostreatus (Jacq. ex: Fr.) Kummer
dadia 138 ddel 3l 4K (s daala

b Arll 3 ) ghadll Caytialy o & daabus L1996 aeal anidl de g (ol s e oo
aanl) el 530 o glall ALl Lala deala @gay Ao ccals Alailas (e AiSs Al
.125-105 :25

b peall o el kil 2y ded 31 Al L) L1997 salaill el 32 sall
Aaiia 157 Ay s (34 FAO

G Al ey alphdl) Gyl 4 daabus (1996 . e (s e danay gl (LS
pstedl Al cals drala Gy Alas Lals AiSie Aihaie (& dgmy Hl) 3580 3 gad
147127 :25 2aall il

priall 3o 5 (Bom Bhee deaes (DalS Gaa il ae g (e g e deaay Ll (AasulS
Ll paise s laall jhill o glise gal 8 dilide 30030 iy 5862009 sl
Aaiia 623-616 Sl del 3 3 Al

Oldiiad —elgn —elie QA e (1996 ¢ cweall seal daaey s g5 (s

128



(Pleurotus s jlsall @lle jhd dalis) & Lol blug sac 53 .2019 . Y s
Asiin 79 (Bidied daals g fiuale Al e 515 eryngii)

(s s olan g o) aladl s (ol 0 dn g (Biie e s cAn A adlu g (390 dens (3w
Egaall Aalall Aell Ay ysm b bl del 3l el Jiall 2009 Aely e
Asiia 161 Ay sm «GCSAR el 3l dpalell

129



tAnial) gl pall -2

Abdul Rashid, R., A. Mohamad, M. R. Awang, H. H. Mutaat, S. A.
Mohamad, A. Abu Hasan, M. M. Maskom and S. K. Nahar. 2013.
Isolation and optimization of Inter-Simple Sequence Repeat (ISSR)
technique for Pleurotus sajor caju towards environmental study in
support of the country’s nuclear power program. Journal Sains
Nuklear Malaysia, 25 (1): 1-8.

Abou-Elftouh, M. A., O. Eman, M. M. M. Hassan Bekhit, and A. M.
Hassan. 2016. Morphological and Molecular Characterization of
Milky Mushroom Calocybe indica Mutants. Middle East Journal of
Agriculture Research, 5 (4): 739-751.

Agarawal, S and M. Topwal. 2018. Cultivation and yield performance of
oyster mushroom (Pleurotus florida) on wheat straw. International
Journal of Chemical Studies, 6 (6): 1274-1276.

Ahmad, 1., I. Fuad and Z. K. Khan. 2015. Mycelia growth of pink oyster
(Pleurotus djmour) mushroom in different culture media and
environmental factors. Agriculture and Food Sciences Research, 2
(1): 6-11.

Ahmed, A. 1991. Population structure of Lepista nuda (Bull.: Fr.) Cke.,
PhD. Thesis in Mycology. Moscow state University. Moscow, 123p.

Ahmed, M., N. Abdullah and M. M. Nuruddin. 2016. Yield and nutritional
composition of oyster mushroom: an alternative nutritional source
for rural people. Sains Malaysiana, 45 (11): 1609-1615.

Ahmed, S. 1998. Performance of different substrates on the growth and
yield of oyster mushroom Pleurotus sajorcaju (Fr.) Sing. MSc
thesis, Department of Horticulture. Institute of postgraduate studies
in Agriculture, Salna, Gazipur, Banglades.

Aishah, M. S. and W. I. M. WanRosli. 2013. Effect of different drying
techniques on the nutritional values of oyster mushroom (Pleurotus
sajor-caju). Sains Malaysiana, 42 (7): 937-941.

Almomany, A. M. 2013. Nutritional Aspects of Two Widely Consumed
Wild Edible Mushrooms in Jordan. Journal of Life Sciences, 7 (6):

655-659.

Anderson, J. B. and E. Stasovski. 1992. Molecular phylogeny of northern
hemisphere species of Armillaria. Mycologia, 84: 505-516.

130



Anderson, N. A., S. S. Wang and J. W. Schwandt. 1973. The Pleurotus
ostreatus-sapidus species complex. Mycologia, 65: 28-35.

Anonymous. 2015. The Magic Mushroom Growers Guide Version 3. 2
(3.22 by Erowid) Widely acclaimed as the best and most
comprehensive growing guide for the first time cultivator anywhere
on original source:
https://www.erowid.org/plants/mushrooms/mushrooms_mmgg.shtm
I. [access 10-3-2020].

Ao, T., J. Seb, T. Ajungla, C. R. Deb. 2016. Diversity of Wild Mushrooms

in Nagaland, India. Open Journal of Forestry, 6:404-419.

AOAC. 2010. Official Methods of Analysis of the Association of Official
Analytical Chemists. 15" Edition Arlington, Virginia.

Arana-Gabriela, Y., C. Burrola-Aguilara, R. Garibay-Orijelb, N. Matias-
Ferrerb, S. Franco-Maassc, and G. Matad. 2018. Genetic
characterization, evaluation of growth and production of biomass of
strains from wild edible mushrooms of Lyophyllum of Central
Mexico. Brazilian Journal of Microbiology, 49: 632—640.

Asghar, R., M. Tariq and T. Rehman. 2007. Propagation of Pleurotus sajor-
caju (oyster mushroom) through tissue culture. Pakistan journal of
Botany, 39 (4): 1383-1386.

Badalyan, S. M., N. G. Gharibyan and M. O. Grigoryan. 2008. Current
situation and further development of the mushroom-growing
industry in Armenia. Conference paper in 20-24 May: Science and
cultivation of edible and medicinal fungi, 769-773p.

Bano Z. and S. Rajararthnam. 1986. Vitamins values of pleurotus
mushrooms. Qual. Plant Food for Human Nutrition, 36 (1): 11-15.

Bano, Z. and S. Rajarathnam. 1982. Pleurotus mushroom as a nutritious
food. Tropical mushroom-Biological nature and cultivation
methods. Chinese university press, Hong kong, 363-380.

Behera, T. K., A. B. Gaikward, A. K. Singh, and J. E. Staub. 2008. Relative
efficiency of DNA markers (RAPD, ISSR and AFLP) in detecting
genetic diversity of bitter gourd (Momordica charantia L.). J. Sci.
Food Agric., 88: 733-737.

Beluhan, S. and A. Ranogajec. 2011. Chemical composition and non-
volatile components of Croatian wild edible mushrooms. Food
Chem, 124: 1076-1082.

131


https://www.erowid.org/plants/mushrooms/mushrooms_mmgg.shtml
https://www.erowid.org/plants/mushrooms/mushrooms_mmgg.shtml

Boa, E. 2004. Non-wood forest products 17 -Wild edible fungi, A global
overview of their use and importance to people. Food and
Agriculture Organization of the United Nations, 147p.

Bobek, P., E. Ginter, M. Jurcovicova and L. Kuniak. 1991. Cholesterol-
lowering effects of the mushroom Pleurotus ostreatus in hereditary
hypercholesterolemic rats. Annals of Nutrition and Metabolism, 35
(4): 191-195.

Bobek, P. and L. Ozdin. 1994. The mushroom Pleurotus ostreatus plasma
very —low-density lipoptein clearance in hypercholesterolemic rat.
Physiol. Res, 43: 205-206.

Bresinsky, A., O. hilber and H. P. Molitoris. 1977. The genus Pleurotus as
an aid for understanding the concept of species in Basidiomycetes.

In Clemencon, H., Ed. The species concept in Hymenomycetes.
Biblioth. Mycol. 61. 229-258.

Bridge, P. D., D. K. Arora, C. A. Reddy and P. R. Elander. 1998.
Application of PCR in Mycology. CAP International, University
press Cambridge, UK, 357p.

Buchalo, A. S. 1988. Higher edible Basidiomycetes in pure culture. Naoka
Dumka, Kiev, CCCP, 144p.

Burdsall, H. and E. Dorworth. 1994. Preserving cultures of wood-decaying
Basidiomycotina using sterile distilled water in cryovials.
Mycologia, 86 (2): 275-280.

Caglarirmak, N. 2007. The nutrients of exotic mushrooms (Lentinula
edodes and Pleurotus species) and an estimated approach to the
volatile compounds. Food Chem, 105: 1188-1194.

Camacho F. J. and A. Liston. 2001. Population structure and genetic
diversity of Botrychiumpumicola (Ophioglossaceae) based on inter-
simple sequence repeats (ISSR). Am J Bot, 88: 1065-1070.

Chang, S. T. 2001. A 40 - years journey through bioconversion of
lignocellulosic wastes to mushrooms and dietary supplements. Int. J.
Med. Mushrooms, 3: 299-310.

Chang, S. T. 2008. Training Manual on Mushroom Cultivation Technology.
Asian and Pacific Centre for Agricultural Engineering and
Machinery (APCAEM) A-7/F, China International Science and
Technology Convention Centre no. 12, Beijing 100029, P. R. China,
65p.

132



Chang, S. T. and P. G. Miles. 1989. Edible mushroom and their cultivation.
CRC Press, Inc. Boca Raton, Florida, 345p.

Chang, S. T. and P. G. Miles. 2004. Mushrooms Cultivation, Nutritional
Value, Medicinal Effect, and Environmental Impact. The 2™ edition.
Printed in the United States of America, 477p.

Chang, S. T. and S. P. Wasser. 2017. The Cultivation and Environmental
Impact of Mushrooms, Agriculture and the Environment, oxford
research encyclopedia. Environmental Science, oxford university
press USA, 38p.

Chang, S. T. and W. A. Hayes. 1978. The Biology and Cultivation of
Edible Mushroom. Academic Press, INC, New York, 819p.

Chang, S. T., H. S. Kwan and Y. N. Kang. 1995. Collection,
characterization and utilization of germ plasm of Lentinula edodes.
Canadian Journal of Botany 73 (suppl. 1) section E-H: 955-961.

Chang, S. T. and K. E. Mshigeni. 2001. Mushrooms and Human Health,

University of Namibia, Windhoek, Namibia, 1-7.
Chang, S. T. and P. G. Miles. 1992. Mushroom biology: a new discipline,
Mycologist, 6: 6465 .

Chiu, S. W. 1996. Nuclear changes during fungal development, In S. W.
Chiu and D. Moore (Eds), patterns in fungal development.
Cambridge university press, United Kingdoom, 105-125.

Chiu, S. W., M. L. Ching, K. L. Fong and D. Moore. 1998. Spent oyster
mushroom substrate performs better than many mushroom mycelia
in removing the biocide pentachlorophenol. Mycological Research,
102 (12): 1553-1562.

Chowdhury, M. A., B. Vandenberg and T. Warkentin. 2002. Cultivar
identification and genetic relationship among selected breeding lines
and cultivar in chickpea (Cicer arietinum L.). Euphytica, 127: 317-
325.

Cocran, K. W. 1978. Medical Effect, Edible Mushrooms. Academic press,
Inc., New York, 169-187p.

Cohen, R., L. Persky, and Y. Hadar. 2002. Biotechnological applications on
potential of wood degrading mushrooms of the genus Pleurotus.
Appl. Microbiol. Biotechnol, 58: 582-594.

Corréa R. C. G., A. H. de Souza, R. C. Calhelha, L. Barros, J. Glamoclija,
M. Sokovic, R. M. Peralta, A. Bracht and I. C. F. R. Ferreira. 2015.

133



Bioactive formulations prepared from fruiting bodies and submerged
culture mycelia of the Brazilian edible mushroom Pleurotus
ostreatus Singer. Food and Function, 6: 2155-2164.

Croan, S. 2004. Conversion of conifer wastes into edible and medicinal
mushrooms. Forest Products Journal, 54: 68-76.

Cui, H-Y., C-L. Wang, Y-R. Wang, Z-J Li and Y-N. Zhang. 2015. The
polysaccharide isolated from Pleurotus nebrodensis (PN-S) shows
Immune-stimulating activity in RAW264.7 macrophages. Chinese
Journal of Natural Medicines, 13: 355-360.

David, F. F., F. B. Gerald, P. C. Georg and Y. R. Amy. 1989. Fungi on
plant products in the United States (Contributions from the U.s
National Fungus Collections, No. 5), Tapa dura —31 dic. APS Press.
The American Phytopathological Society St. Paul, Minnesota, USA.

Delmas, j. 1989. Les Champignons et leur culture. Paris: La Maison
Rustique. Flammarion Paris, 970p.

Eggen, T. and V. Sasek. 2002. Use of Edible and Medicinal Oyster
Mushroom [Pleurotus ostreatus (Jacq.: Fr.) Kumm.] Spent Compost
in Remediation of Chemically Polluted Soil. International Journal of
Medicinal Mushroom, 4 (3): 255-261-

Eichlerova, 1., L. Homolka and F. Nerud. 2006. Ability of industrial dyes
decolorization and ligninolytic enzymes production by different
Pleurotus species with special attention on Pleurotus calyptratus,
strain CCBAS 461. Process Biochemistry, 41: 941-946.

El-Batal, A. 1., N. M. ElKenawy, A. S.Yassin and M. A. Amin. 2015.
Laccase production by Pleurotus ostreatus and its application in
synthesis of gold nanoparticles. Biotechnology Reports, 5: 31-309.

Elisashvili, V., M. Penninckx, E. Kachlishvili, N. Tsiklauri , E. Metreveli,
T. Kharziani and G. Kvesitadze. 2008. Lentinus edodes and
Pleurotus species lignocellulolytic enzymes activity in submerged
and solid-state fermentation of lignocellulosic wastes of different
composition, Bioresource Technology, 99 (1): 457-462.

Elnaiem, M. H. E., A. A. Mahdi, G.H. Badawi, and I.H. Attitalla. 2017.
Morphological and molecular characterization of wild mushrooms in
Khartoum north, Sudan. Int. J. Res. Ayurveda Pharm., 8 (Suppl. 3):
187-194.

Esselman E. J., L. Jiangiang, D. J. Crawford, J. L. Windus and A. D. Wolfe.
1999. Clonal diversity in the rare Calamagrostis porter ssp.

134


https://www.researchgate.net/journal/1521-9437_International_Journal_of_Medicinal_Mushrooms
https://www.researchgate.net/journal/1521-9437_International_Journal_of_Medicinal_Mushrooms

Insperata (Poaceae): comparative results for allozymes and random
amplified polymorphic DNA (RAPD) and inter simple sequence
repeat (ISSR) markers. Molecular Ecology, 8: 443-451.

Facchini, J. M., E. P. Alves, C. Aguilera, R. M. M. Gern, M. L. L. Silveira,
E. Wisbeck and S. A. Furlan. 2014. Antitumor activity of Pleurotus
ostreatus polysaccharide fractions on Ehrlich tumor and Sarcoma
180. International Journal of Biological Macromolecules, 68: 72-77.

FAO. 2020. FAO statistical Database. [Available online:
http://www.fao.org/faostat/en, accessed 26.3.2020]

FAO. 1972. Food Composition Table for Use in East Asia. Food Policy and
Nutr. Div., Food Agric. Organ. U. N., Rome.

Farooq, R., M. A. Shah, and Z. A. Reshi. 2017. Morphological and
molecular characterization of some mushrooms in Kashmir
Himalayan Forests. International Journal of Advanced Research in

Science and Engineering, 6 (6) special issue No. (01): 404-411.

Fattahifar, E. 2017. Edible Mushroom Report. Quarterly Journal of
Mushroom, Special Issue, Status and capabilities of mushroom
industry in Iran, 11:10-24.

Filipa, S. R., B. Lillian, M. Anabela and C. F. R. F. Isabel. 2019. Cimo-Esa,
Instituto Politécnico de Braganca, Campus de Santa Apolonia,
Apartado, Braganga Portugal, 1172, 5301-855.

Fisher, P. J., R. C. Gardner and T. E. Richardson. 1996. Single locus
microsatelleites isolated using 50 anchored PCR. Nucl Acids Res 24
(21): 4369-4371.

Flatt, K. 2010. Oyster mushroom facts. Nutrition / herbs / species /
supplement.

Fonseca, G. G., E. A. Gandra, L. F. Sclowitz, A. P. A. Correa, J. A. V.
Costa and J. A. Levy. 2008. Oyster mushrooms species
differentation through molecular markers RAPD. Int. J. Plant Breed
Genet, 2 (1): 13-18.

Fuentes, A. M. 2014. Un recurso alimentario de los grupos originarios y
mestizos de mexico: los hongos silvestres. Anales de Antropologia,
48: 241-272.

Gamage, S. and S. Ohga. 2018. A Comparative Study of Technological
Impact on  Mushroom Industry in  Sri  Lanka: A
review. Microbiology, 8: 665-686.

135



Garibova, L. V. and I. I. Sidorova. 1997. Fungi. Encyclopedia of Nature of
Russia. ABF Publishing, Moscow, 159-214. (In Russian)

Gateri, M. W., U. B. Ndung, AW. Muriuki, V. Rauwl, and S. Kabacia.
2014. Collection, identification and morphological characterization
of indigenous mushrooms in coastal Kenya. Proceedings of the 8th
International Conference on Mushroom Biology and Mushroom
Products (ICMBMP8),17-23p.

Getachew, A., A. Keneni and M. C. Aga. 2019. Production of Oyster
Mushroom (Pleurotus ostreatus) on Substrate Composed from
Wheat Straw, Waste Paper and Cotton Seed Waste. International
journal of microbiology and biotechnology, 4 (2): 38-44.

Gibriel, A. Y., M. Ahmed, N. Rasmy, I. Rizk and N. S. Abdel - Rehem.
1996. Cultivation of Oyster Mushrooms (Pleurotus spp.):
Evaluations of Different Media and Organic Substrates. Mushroom
Biology and Mushroom Products. Penn State Univ., 415-421p.

Girmay, Z., W. Gorems, G. Birhanu and S. Zewdie. 2016. Growth and
yield performance of Pleurotus ostreatus (Jacg. Fr.) Kumm (oyster
mushroom) on different substrates. National Institutes of Health,
AMB Express, 6: 87.

Goulao, L. and C. M. Oliveira. 2001. Molecular characterization of
cultivars of apple (Malus x domestica Borkh) using microsatellite
(SSR and ISSR) markers. Euphytica, 122: 81-89.

Groves, J. W. 1979. Edible and poisonus Mushroom of Canada. Agriculture
Canada. Research Branch Agriculture Canada Publication 1112,
326p.

Guadarrama-Mendoza, P. C., G. Valencia del Toro, R. Ramirez-Carrillo, F.
Robles-Martinez, J. Yanez - Fernandez, M. E. Garin - Aguilar, C. G.
Hernandez and G. Bravo-Villa. 2014. Morphology and mycelial
growth rate of Pleurotus spp. Strains from the Mexican mixtec
region. Braz. J. Microbiol, 45 (3): 861-872.

Gunde-Cimerman, N. 1999. Medicinal value of the genus Pleurotus.
International Journal of Oriental Medicine, 1: 69-80.

Hagiwara, S. Y., M. Takahashi, Y. Shen, S. Kaihou, T. Tomiyama, M.
Yazawa, Y. Tamali, S. Yoosu, A. Kazusaka and M. Terazawa. 2005.
A phytochemical in the edible tamogi-take mushroom (Pleurotus
cornucopiae), D-mannitol, inhibits ACE activity and lowers the

136


https://www.nih.gov/

blood pressure of spontaneously hypertensive rats. Bioscience,
Biotechnology and Biochemistry, 69 (8): 1603-1605.

Hall, I. R., S. L. Stephenson, P. K. Buchanan, W. Yun and A. L. J. Cole.
2003. Edible and Poisonous Mushrooms of The World. New
Zealand Institute for Crop and Food Research Limited. Timber Press
Portland, Cambridge, 371p

Hasan, H. A, A. M. Almomany, S. Hasan, A. M. Al-Abdallat. 2018.
Assessment of Genetic Diversity among Pleurotus spp. Isolates
from Jordan. Journal of fungi, 4: 52-62.

Hawksworth, D. L. 2001la. Mushrooms: the extent of the unexplored

potential, Int. J. Med. Mushrooms, 3: 333-337.
Hawksworth, D. L. 2001b. The magnitude of fungal diversity: the 1.5
million species estimate revisited, Mycol. Res., 105: 1422—-1432.

Herderio, R. S., M. D. Pereira, A. D. Panek, and E. C. Eleutherio. 2006.
Trehalose protecs saccharomyces cerevisiae from lipid peroxidation
during oxidative stress. Biochemical Biophysical. Acta, 1763 (3):

340-346.
Hilber, O. 1982. Die Gattung Pleurotus (Fr.) Kummer unter besonderer
Berticksichtigung des Pleurotus eryngii —Formenkomplexes.

Bibliotheca Mycologica, 87. Vaduz: J. Cramer. Lehre, 464 S.

Holkar K. S., and C. Ram. 2016. Comparative evaluation of five Pleurotus
species for their growth behaviour and yield performance using
wheat straw as substrates. Journal of Environmental biology, 37 (1):
7-12.

Hossain, M. 2017. Effect of Different Substrates on Growth and Yield of
Oyster Mushroom (Pleurotus sajorcaju). International Journal of
Current Microbiology and Applied Sciences 6 (12): 760-764.

Huang, S-J.,, C-P. Lin and S-Y. Tsai. 2015. Vitamin D2 content and
antioxidant properties of fruit body and mycelia of edible
mushrooms by UV-B irradiation. Journal of Food Composition and
Analysis, 42: 38-45.

Humber, R. A. 1997. Manual of Techniques in Insect Pathology, chapter V-
5, Fungi: Preservation of cultures. Academic press, 269-279.

Inécio, F. D., R. O. Ferreira, C. A. V. Araujo, R. M. Peralta and de C. G. M.
Souza. 2015b. Production of Enzymes and Biotransformation of

137



Orange Waste by Oyster Mushroom, Pleurotus pulmonarius (Fr.)
Quél. Advances in Microbiology, 5: 1-8.

Inyod, T., S. Sassanarakit, A. Payapanon and S. Keawsompong. 2017.
Morphological characteristics and molecular identification of a wild
Thai isolate of the tropical mushroom Hed Taen Rad (Macrocybe
crassa). Bio Diversit AS, 18 (1): 221-228.

Ishag, M., M. Fiaz, S. Sh. Ulla and M. B. Khan. 2017. Evaluation of
mycelia growth of oyster mushroom (Pleurotus floridanus Singer)
on different media and cereal grains. Journal of Biodiversity and
Environment Sciences (JBES), 11 (3): 67-72.

Jang, J-H., S-C. Jeong, J-H. Kim, Y-H. Lee, Y-C. Ju and J-S. Lee. 2011.
Characterisation of a new antihypertensive angiotensin I-converting
enzyme inhibitory peptide from Pleurotus cornucopiae. Food
Chemistry,127: 412-418.

Jayathunge, K. G. L. R. and C. K. Illeperuma. 2001. Dehydration of oyster
mushroom and studies on acceptability and storability of the
product. Tropical Agricultural Research, 13: 69-77.

Jaziya, S. 2011. Evaluation of nutritional quality and health benefits of
oyster mushroom. Master of Science in Home Science (Food
Science and Nutrition). Faculty of Agriculture Kerala Agricultural
University, Thrissur. Department of Home Science. College of
agriculture, 166p.

Jedinak, A. and D. Sliva. 2008. Pleurotus ostreatus inhibits proliferation of
human breast and colon cancer cells through p53-dependent as well
as p53-independent pathway. International Journal of Oncology 33:
1307-1313.

Joshi, S. P., V. S. Gupta, R. K. Aggarwal and P. K. Ranjekar. 2000. Genetic
diversity and phylogenetic relationship as revealed by inter simple
sequence repeat (ISSR) polymorphism in the genus Oryza.
Theoretical and Applied Genetics, 100: 1311-1320.

Juarez, R. A. C., L. L. G. Dorry, R. Bello - Mendoza, and J. E. Sanchez.
2011. Use of spent substrate after Pleurotus pulmonarius cultivation
for the treatment of chlorothalonil containing wastewater. Journal of
Environmental Management, 92: 948-952.

Kalbere, P. and U. Kinsch. 1974. Amino acid composition of oyster
mushroom (Pleurotus ostreatus). Lebensm, wiss. Technol, 7: 242-
244,

138



Kantety, R. V., X. Zeng, J. L. Bennetzen and B. E. Zehr. 1995. Assessment
of genetic diversity in dent and popcorn (Zea mays) inbred lines
using inter simple sequence repeat (ISSR) amplification. Molecular
Breeding 1: 365-373.

Karim, M., M. Kavosi, G. Hajizadeh. 2013. Macrofungal communities in
forest, north of Iran: relationships with season and forest types.
Ecologia baikanica, 5: 87-96.

Karp, A., S. Kresovich, K. V. Bahat, W. G. Ayad and T. Hodgkin. 1997.
Molecular tools in plant genetic resources conservation a guide to
the technologies. International Plant genetic resources institute,
IPGRI technical bulletin. No. 2: 137p.

Kaufert, F. 1936. The biology of Pleurotus corticatus Fries. Bull. Univ.
Minnesota Expt. Stat., 114: 1-35.

Kaur, A. and Dr. H.S. Sodhi. 2018. Morphological and biochemical
characterization of wild mushrooms from sub mountainous region of
Punjab state. Journal of Agricultural Engineering and Food
Technology, 5 (3): 118-121.

Kawamura, Y., M. Manabe and K. Kitta. 2000. Antitumor protein (AP)
from a mushroom induced apoptosis to transformed human
keralinocyte by controlling the status of prb, c-MYC, cyclin E-cdk2
and p21WAF1 in the G1/S transition. Biofactors, 21 (1-4): 157-160.

Khaing, M. M. 2015. A Study on Morphological Characters of Wild
Mushrooms in the Vicinity of Hinthada University Campus.
Hinthada University Research Journal, 6 (1): 48-55.

Khan, N. A., M. Abbas, A. Rehman, 1. ul Hag and A. Hanan. 2011. Impact
of various sterlization methods using different substrates for yield
improvement of Pleurotus spp. Pak. J. Phytopathol, 23 (1): 20-23.

Khan, N. A., R. Binyamin, F. S. Awan, A. |. Khan and M. Waseem. 2017.
Genetic diversity of edible mushroom Pleurotus spp. revealed by
randomly amplified polymorphic DNA fingerprinting. Pak. J. Bot,
49 (4): 1517-1521.

Khan, S. H., R. Sumayya, S. Abdul Sattar, J. Sadaf, H. Muhammad and A.
Sohail. 2016. Quality evaluation of oven dried and fresh oyster
mushroom store at room temperature. Academy of agriculture
journal, (1) 1: 18-22.

Kim, S. W., H. J. Hwamg, J. P. park, YJ Cho and C. H. Yun Song. 2002.
Mycelia growth and exo-biopolymer production by submerged

139



culture of various edible mushrooms under different media. Letters
in applied microbiology, 34: 56-61.

Kirk, P. M. 2015. Species Fungorum (version Feb 2014). In: Species 2000
and ITIS Catalogue of Life, 30" July 2015 (Roskov, Y., L. Abucay,
T. Orrell, D. Nicolson, T. Kunze, C. Flann, N. Bailly, P. Kirk, T.
Bourgoin, R. E. DeWalt, W. Decock, A. De Wever, eds). Digital
resource at www.catalogueoflife.org/col. Species 2000: Naturalis,

Leiden, the Netherlands.
http://www.catalogueoflife.org/col/search/all (accessed 11 March
2017).

Knop, D., O. Yarden and Y. Hadar. 2015. The ligninolytic peroxidases in
the genus Pleurotus: divergence in activities, expression, and
potential applications. Applied Microbiology and Biotechnology,
99, 1025-1038.

Kong, W. S. 2004. Description of commercially important Pleurotus
species, Oyster mushroom cultivation. Chapter 4. Spawn. In
Mushroom  Growers, Handbook 1, Rural Development
Administration, Korea, Seoul: MushWorld, 54-61p.

Koyyalamudi, S. R., S. C. Jeong, C. H. Song, K.Y. Cho and G. Pang. 2009.
Vitamin D2 formation and bioavailability from agaricus bisporus
button mushrooms treated with ultraviolet irradiation. J. Agric. Food
Chem, 57 (8): 3351-5.

Kulshreshtha, S., N. Mathur, P. Bhatnagar and S. Kulshreshtha. 2013.
Cultivation of Pleurotus citrinopileatus on handmade paper and
cardboard industrial wastes. Industrial Crops and Products, 41: 340-
346.

Kurashige, S., Y. Akuzawa and F. Endo, 1997. Effects of Lentinus edodes,
Grifola frondosa and Pleurotus ostreatus administration on cancer
outbreak and activities of macrophages and lymphocytes in mice
treated with a carcinogen, N-butyl-N-butanolnitrosoamine.
Immunopharmacol. Immunotoxicol, 19: 175-183.

Kwan, H., S. W. Chiu, K. M. Pang and S. C. Cheng. 1992. Strain typing in
Lentinula edodes by polymerase chain reaction. Experimental
Mycology, 16: 163-166.

Kwon, H. and S. B. Kim. 2004. Oyster mushroom cultivation, Mushroom
Growers, Handbook, 139-152p. Accessed on 13/7/2019 from
http://www.alohamedicinals.com /book1/chapter-7-1.pdf

140



Larraya, L. M., E. ldareta, D. Arana, E. Ritter, A. G. Pisabarro and L.
Ramirez. 2000. Quantitative Trait Loci controlling vegetative
growth rate in the edible Basidiomycetes Pleurotys ostreatus. Apple.
Environ. Microbial, 68: 1109-1114,

Lee, G. S., H. S. Byun and K. H. Yoon. 2009. Dietary calcium and vitamin
D2 supplementation with enhanced Lentinula edodes improves
osteoporosis-like symptoms and induces duodenal and renal active
calcium transport gene expression in mice. Eur J Nutr., 48 (2): 75-
83.

Lee, S., H. Bae, N. Kim and S. Hwang. 2008. Optimization of growth
conditions of lentinus edodes mycelium on corn processing waste
using response surface analysis. Journal Bioscience and
Bioengineering, 105 (2): 161-163.

Lee, Y-L, G-W. Huang, Z-C. Liang and J- L. Mau. 2007. Antioxidant
properties of three extracts from Pleurotus citrinopileatus. LWT -
Food Science and Technology, 40: 823-833.

Li, S. and N. P. Shah. 2014. Antioxidant and antibacterial activities of
sulphated polysaccharides from Pleurotus eryngii and Streptococcus
thermophiles. Food Chemistry, 165: 262-270.

Li, S. and N. P. Shah. 2015. Effects of Pleurotus eryngii polysaccharides on
bacterial growth, texture, properties, proteolytic capacity, and
angiotensin-I-converting enzyme—inhibitory activities of fermented
milk. Journal of Dairy Science, 98: 2949-2961.

Liu, J., Y. Sun, H. Yu, C. Zhang, L. Yue, X. Yang, L. Wang and J. Liu.
2012. Purification and identification of one glucan from golden
oyster mushroom (Pleurotus citrinopileatus (Fr.) Singer),
Carbohydrate Polymers, 87 (1): 348-352.

Lodge D. J., J. F. Ammirati, T. E. O’Dell and G. M. Mueller. 2004.
Collecting and describing macrofungi. In: Mueller GM, Bills GF,
Foster MS (eds) Biodiversity of fungi: inventory and monitoring
methods. Elsevier, Burlington, 128-158p.

Lutzoni, F. and R. Vilgalys. 1995. Integration of morphological and
molecular data sets in estimating fungal phylogenies. Canadian
journal of Botany, 73 (suppl. 1), 649-659.

Lv, H., Y. Kong, Q. Yao, B. Zhang, F. W. Leng, H. J. Bian, J. Balzarini, E.
Van Damme and J. K. Bao. 2009. Nebrodeolysin, a novel hemolytic

141



protein from mushroom Pleurotus nebrodensis with apoptosis-
inducing and anti-HIV-1 effects. Phytomedicine, 16: 198-205.

Maftoun, P., H. Johari, M. Soltani, R. Malik, N.Z. Othman and H.A. El
Enshasy. 2015. The Edible Mushroom Pleurotus spp.: I
Biodiversity and Nutritional Values. International Journal of
Biotechnology for Wellness Industries, 4 (2): 67-83.

Malekzadeh, K. H., B. J. Shahri and E. Mohsenifafd. 2011. Use of ISSR
markers for strain identification in the button mushroom, Agaricus
bisporus. Proceeding of the 7" international conference on
mushroom biology and mushroom products (ICMBMP7), 30-34p.

Mandeel, Q. A, A. A. Al-Laith and S. A. Mohamed. 2005. Cultivation of
oyster mushrooms (Pleurotus spp.) on various lignocellulosic
wastes. World journal of microbiology and biotechnology, Kingdom
of Bahrain, 21: 601-607.

Manzi, P., S. Marconi, A. Guzzi and L. Pizzoferrato. 2004. Commercial
mushrooms: nutritional quality and effect of cooking. Food Chem,
84, 201-206.

Martins, M., R. Tenreiro and M. M. Oliveira. 2003. Genetic relatedness of
Portuguese almond cultivars assessed by RAPD and ISSR markers.
Plant Cell Reports, 22: 71-78.

Martinez-Carrera, D. 1999. Oyster mushrooms. McGraw-Hill Yearbook of
science and technology, In M. D. Licker (Eds), McGraw-Hill, Inc.,
New York, 242-245.

Mcknight, K. H. and V. B. Mcknight. 1987. A Field Guide to Mushrooms
of north America. The Peterson Field guide series. Houghton Mifflin
company. 215 Park Avenue south, New York, 407p.

Menikpurage, I. P., D. T. Abeytunga, N. E. Jacobsen and R. L.
Wijesundara. 2009. An oxidized ergosterol from Pleurotus
cystidiosus active against anthracnose causing
Colletotrichum gloeosporioides. Mycopathologia, 167 (3):
155-162.

Miles, P.G. and S.T. Chang. 1997. Mushroom Biology — Concise Basics
and Current Developments, World Scientific, Singapore, 194p.
Mishra, K. K., R. S. Pal, R. ArunKumar, C. Chandrashekara, S. K. Jain, and
J. C. Bhatt. 2013. Antioxidant properties of different edible
mushroom species and increased bioconversion efficiency of

142



Pleurotus eryngii using locally available casing materials. Food
Chemistry, 138: 1557-1563.

Mora, V. M. and D. Martinez-Carrera. 2007. Investigaciones basicas,
aplicadas y socioecondmicas sobre el cultivo de setas (Pleurotus) en
México. Capitulo 1.1, 7-26 p. In: El Cultivo de Setas Pleurotus spp.
In: México. J. E. Sanchez, D. Martinez-Carrera, G. Mata and H.
Leal (Eds.). ECOSUR, México, 17p.

Mshandete, A. M. and J. R. Mgonia. 2009. Submerged liquid fermentation
of some Tanzanian Basidiomycetes for the production of mycelia
biomass, exopolysaccharides and mycelium protein using waste peel
media. ARPN Journal of agricultural and biological science, 4 (6):
1-13.

Mueller G. M., J. P. Schmitt, P. R. Leacock, B. Buyck, J. Cifuentes, D. E.
Desjardin, R. E. Halling, K. Hjortstam, T. lturriaga, K. H. Larsson,
D. J. Lodge, T. W. May, D. Minter, M. Rajchenberg, S. A. Redhead,
L. Ryvarden, J. M. Trappe, R. Watling and Q. X. Wu. 2004. Global
diversity and distribution of macrofungi. Biodiversity and
conservation, 16 (1): 37-48.

Mullis, K., F. Faloona, S. Scharf, R. Saiki, G. Horn and H. Erlich. 1986.
Specific enzymatic amplification of DNA in vitro: The polymerase
chain reaction. Cold Spring Harbor Symposia on Quantitive
Biology, 51: 263-273.

Murray, H. G., W. F. Thompson. 1980. Rapid isolation of high molecular
weight DNA. Nucleilc Acids Res. 8:4321-4325.

Mustafa, N.O., M. M. Muslat, and W. C. Tan. 2014. First collection and
identification of wild mushrooms in Western Irag. Journal of
Advanced Laboratory Research in Biology, 5 (2): 29-34.

Nakasone, K. K., S. W. Peterson and S. Jong. 2004. Preservation and
distribution of fungal cultures. In: G. M., Mueller, G. F. Bills and M.
S. Foster (Eds). Biodiversity of fungi. Inventory and monitoring
methods. Amsterdam: Elsevier Academic Press, 37-47p.

Nasim, G., S. H. Malik, R. Bajwa, M. Afzal and S. W. Mian. 2001. Effect
of three Different culture media on mycelial growth of oyster and
Chinese mushrooms. Journal of biological sciences, 1 (12): 1130-
1133.

Natures, J. 2010. Oyster mushrooms. http://wordpress.com. Mushroom
application.

143


http://wordpress.com/

Nicholas, L. G. and K. Ogame. 2006. Psilocybin Mushroom Handbook.
Canada, 209p.

Nita, M. 2009. Composition and health benefits of mushroom: A rich
source of nutrient Source with medicinal properties.
http://www.suile.101.com/ content/composition and health benefits
of mushroom.

Nteziryayo, V., D. D. Tibuhwa, P. Kiyuku, R. Muvunyi, and T. Masharabu.
2019. Characterization and Domestication of Wild Edible
Mushrooms from Selected Indigenous Forests in Burundi. Tanzania
Journal of Science, 45 (3): 417-430.

OECD (Organization for economic cooperation and development). 2005.
Consensus document on the biology of Pleurotus spp. (L.) (Oyster
mushroom). Series on Harmonisation of Regulatory Oversight in
Biotechnology No. 34, 30p.

Oei, P. 2003. Mushroom cultivation. Appropriate technology for mushroom
growers. 3" edition. Backhuys pub., Leiden. Netherlands, 426p.

Ohira, 1. 1977. Pleurotus ostreatus and its related species. Rep. Tottori
Mycol. Inst. 15: 29-37.

Oloke, J. K. and E. A. Adebayo. 2015. Effectiveness of Immunotherapies
from Oyster Mushroom (Pleurotus species) in the Management of
Immunocompromised  Patients. International  Journal  of
Immunology. Special Issue: Immunotherapy. 3 (2-1): 8-20.

Olumide, O. J. 2011. Effects of different substrates on the yield and protein
content of mushrooms and sclerotia of Pleurotus tuberregium (Fr.)
sing. Scientific research prepared for master degree (MSc) in
science (plant pathology), in the department of botany, faculty of
biological sciences, university of Nigeria, 80p.

Omisore, S. 2010. Benefits of mushrooms in checking cancer,
hypertension. Nigereian compass.
www.lifeplusvitamins.com/mushrooms

Patel, S. K., R. Chandra and P. K. Dhakad. 2019. Comparative study on
growth parameters and yield potential of five species of oyster
mushroom. Journal of Pharmacognosy and Phytochemistry, 8 (4):
152-156

Patzak, J. 2001. Comparison of RAPD, STS, ISSR and AFLP molecular
methods used for assessment of genetic diversity in hop (Humulus
lupulus L.). Euphytica, 121: 9-18.

144



Paul, C., T. Roy and N. Das. 2017. Potentiality of Oyster Mushroom
(Pleurotus spp.) in Medicine -A Review. Ann Food Process
Preserv, 2 (2): 1014-1021.

Pawlik, A., G. Janusz, J. Koszerny, W. Matek and J. Rogalski. 2012.
Genetic Diversity of the Edible Mushroom Pleurotus spp. by
Amplified Fragment Length Polymorphism. Curr Microbiol. 65 (4):
438-445.

Pérez-Martinez, A. S., S. A. Acevedo-Padilla, M. Bibbins-Martinez, J.
Galvan-Alonso and S. Rosales-Mendoza. 2015. A perspective on the
use of Pleurotus for the development of convenient fungi-made oral
subunit vaccines. Vaccine, 33 (1): 25-33.

Petersen, R. H. and S. C. Mccleneghan. 1995. Mating systems of antipodal
agarics: an unreported taxon and range extensions. New Zealand J.
Bot, 33 (1): 93-98.

Petersen. R. H. and I. Krisai-Crailhublere. 1996. An epitype specimen for
Pleurotus ostreatus. Mycol. Res, 100: 229-235.

Petersen. R. H. and K. W. Hughes. 1977. Mating systems in Omphalotus
(Paxillaceae, Agaricales). P1 Syst Evol, 211: 217-229.

Phillips, R. 1981. Mushrooms and other fungi of Great Britain and Europe.
Pan Books Ltd, Cavaye Place, London, 288p.

Popa, G., C. Matilda, P. C. Cornea, B. Nicolcioiu and R. Toma. 2017.
Evaluation of the genetic diversity of pleurotus ostreatus strains
using combinatorial tubulin based polymorphism (cTBP) and ISSR
markers. Scientific Bulletin. Series F. Biotechnologies, 21: 11-16.

Poppe, J. 2004. Agricultural wastes as substrates for oyster mushroom.
Chapter 5. Substrate. In: Mushroom Growers’ Handbook 1. Seoul:
MushWorld, 75-86.

Purmono, A. S, T. Mori, S. R. Putra and R. Kondo. 2013.
Biotransformation of heptachlor and heptachlor epoxide by white-
rot fungus Pleurotus ostreatus. International Biodeterioration and
Biodegradation, 82: 40-44.

Rabbani M. A., M. S. Masood, Z. K. Shinwari and K.Y. Shinozaki. 2010.
Genetic analysis of basmati and non-basmati Pakistani rice (Oryza
sativa L.) cultivars using microsatellite markers. Pak. J. Bot., 42 (4):
2551-2564.

Raina, S. N., V. Rani, T. Kojima, Y. Ogihara, K. P. Singh and R. M.
Devarumath. 2001. RAPD and ISSR fingerprints as useful genetic

145



markers for analysis of genetic diversity, varietal identification and
phylogenetic relationship in peanut (Arachis hypogaea) cultivars
and wild species. Genome, 44: 1-10.

Raman, J., G. R. Reddy, H. Lakshmanan, V. Selvaraj, B. Gajendran, R.
Nanjian, A. Chinnasamy and V. Sabaratnam. 2015. Mycosynthesis
and characterization of silver nanoparticles from Pleurotus djamor
var. roseus and their in vitro cytotoxicity effect on PC3 cells.
Process Biochemistry, 50: 140-147.

Randhawa, G. K. and P. S. Ranote. 2004. Storage stability of processed
Oyster Mushroom (Pleurotus hspp.) into soup Powder. J. Food Sci.
Technol, 41 (5): 525-529.

Randive, S. D. 2012. Cultivation and study of growth of oyster mushroom
on different agricultural waste substrate and its nutrient analysis.
Advance and Applied Science Resources, 3: 1938-1949.

Rubina, H., F.M. Aminuzzaman, M.S.M. Chowdhury, and K. Das. 2017.
Morphological characterization of macro fungi associated with
forest tree of national botanical garden, Dhaka. Journal of Advances
in Biology & Biotechnology, 11 (4): 1-18.

Ryu, J-S.,, M. K. Kim, C. H. Im and P.G. Shin 2015. Development of
cultivation media for extending the shelf-life and improving yield of
king oyster mushrooms (Pleurotus eryngii). Scientia Horticulturae,
193: 121-126.

Saiki, R. K. S. Scharf, F. Faloona, K. B. Fmullis, G. T. Horn, H. A. Erlich
and N. Arnhiem. 1985. Enzymatic amplification of R-globin
genomic sequences and restriction site analysis for diagnosis of
stickle cell anemia. Sciences 230: 1350-1354.

Salmones, D., R. Gaitan-Hernandez, R. Perez and G. Guzman. 1997.
Studies on genus Pleurotus. VIII. Interaction between mycelial
growth and yield. Rev. Iberoam, Micol, 14: 173-176.

Sambrook, J., E. F. Fritsch and T. Maniatis. 1989. Molecular cloning: a
laboratory manual. University of Texas South Western Medical
Center, Cold Spring Harbor, N.Y. Cold Spring Harbor Laboratory,
USA, 2" ed., 1546p.

Sanantonio, J. 1979. Stability of spawn stock of the cultivated mushroom
stored for nine years in liquid nitrogen. Mushroom Science. 1: 103-
114. (in French).

146



Sarker, S., A. T. Martinez and M. J. Martinez. 1997. Biochemical and
molecular characterization of a manganes peroxidase isoenzyme
from Pleurotus ostreatus. Biochim. Biophys. Acta, 1339: 23-30.

Savoie, J. M., D. Salmones and G. Mata. 2007. Hydrogen peroxide
concentration measured in cultivation substrates during growth and
fruiting of the mushrooms. Agaricus bisporus and Pleurotus spp., J.
Sci. Food Agric, 87, 1337-1344.

Semerdzieva, M. and K. Ceip 1966. Investigation of mycelial growth in
some gill fungi under laboratory conditions. Folia Microbial, 11 (2):
146-154.

Shah, Z. A., M. Ashraf and M. C. Ishtiag. 2004. Comparative study and
cultivation and yield performance of oyster mushroom (Pleurotus
ostreatus) on different substrates (wheat straw, leaves, sawdust),
Pakistan Journal of Nutrition, 3 (3): 158 — 160.

Shen, J. W., X. Zhao, Y. Li, Y. Y. Guan, Z. Wang, Y. C. Qi and J. X.
Zhang. 2011. Evaluation of germplasm resources with cultivated
Pleurotus spp. strains in Henan Province. J Henan Agric Univ., 5:
297-301.

Shen, K. S., I. K. Oh and C. J. Kim. 1997. Production and purification
remazol brilliant blue R decoloring peroxidase from the culture
filterate of Pleurotus ostreatus. Appl. Environ. Microbiol, 63: 1744-
1748.

Shujiang, L., Z. Tianhui, L. Guanghai and Z. Hanmingyue. 2012. Diversity
of macrofungal communities in bifeng gorge: the core gaint panda
habitat in china. Africans journal of biotechnology, 11 (8): 1970-
1976.

Silveira, M. L. L., F. R. Smiderle, F. Agostini, E. M. Pereira, M. Bonatti-
Chaves, E. Wisbeck, A. C. Ruthes, G. L. Sassaki, T. R. Cipriani, S.
A. Furlan and M. lacomini. 2015. Exopolysaccharide produced by
Pleurotus sajor-caju: Its chemical structure and anti-inflammatory
activity. International Journal of Biological Macromolecules, 75: 90-
96.

Singer, R. 1975. The agaricales in modern taxonomy, 3™ ed. J. Cramer.
Uaduz. 912p.

Singer, R. 1986. The Agaricales in modern taxonomy. 4" ed, Koeltz
Scientific Books, Germany,174-179.

147



Smiderle, F. R., L. M. Olsen, E. R. Carbonero, C. H. Baggio, C. S. Freitas,
R. Marcon, A. R. S. Santos, P. A. J. Gorin and M. lacomini. 2008.
Anti-inflammatory and analgesic properties in a rodent model of a
(1-3), (1—6)-linked B-glucan isolated from Pleurotus
pulmonarius, European Journal of Pharmacology, 597: 86-91.

Smith, D. 1982. Liquid nitrogen storage of fungi. Transactions of the
British mycological society. UK. 79: 415-421.

Smith, D. 1993. Culture collection. In genetics and breeding of edible
mushrooms, 15-35.

Snelling, S., N. Bougher, S. Bolsenbroek, J. Catchpole, T. Burgess, I.
Tommerup, T. Shiraishi. 1996. Pure culture isolation of fungi and
the production of inoculum. In: M. Bundrett, N. Bougher, B. Dell, T.
Grove and N. Malajczuk (eds) Working with mycorrhizas in forestry
and agriculture. Australian Centre for International Agricultural
Research, Canberra, 217-254p.

Sonnenberg, A., J. Baars, P. Hendrickx and K. Kerrigan. 2005. Breeding
mushrooms: state of the art. Proceedings of the 5th international
conference on mushroom biology and mushroom products. Acta
Edulis Fungi 12 sup: 163-173.

Stajic, M., I. Milenkovic, I. Brceksi, J. Vukojevic and S. D. Lausevic. 2002,
Mycelial growth of edible and medicinal oyster mushroom
[Pleurotus ostreatus (Jacg.Fr. Kumm) on selenium enriched media.
Int. J. Med. Mushrooms, 4: 241-244.

Stalpers, J. A. 1978. Identification of wood-inhabiting Aphyllophorales in
pure culture. Studies in Mycology, 16, 248p.

Stamets, P. 2000. Growing gourmet and medicinal mushrooms. Ten Speed
Press, Berkeley, Toronto, 574p.

Stamets, P. 2005. Mycelium running: how mushrooms can help save the
world. Ten speed press. Berkeley, Toronto, Canada. 343p.

Stamets, P. and J. S. Chilton. 1983. The mushroom cultivator a practical
guide to growing mushrooms at home, ISBN: 0-9610798-0-0
Agarikon Press, Olympia, Washington, USA. 415p.

Stanek, M. and J. Rysava. 1971. Application of theriophilic microorganism
in the fermentation of the nutrient substrate for the cultivation of
Pleurotus ostreatus (Jacqg. Ex: Fr.) Kummer. Mykol. Sh, 8: 59-60.

Tan, K. K. 1981. Cotton waste is a good substrate for the cultivation of P.

ostreatus the oyster mushroom. Mush. Sci, 11: 705-710.

148



Thakkar, N. 2010. Cultivation of oyster mushroom and performance of its
protein analysis, from http://www.researchgate.net

Trudell, S. and J. Ammirati. 2009. Mushrooms of the pacific northwest.
Timber pr inc; Illustrated Edition, 349p.

Tsujiyama, S. and H. Ueno. 2013. Performance of wood-rotting fungibased
enzymes on enzymic saccharification of rice straw. J. Sci. Food
Agric., 93: 2841-2848.

Tsumura, Y., K. Ohba and S. H. Strauss. 1996. Diversity and inheritance
of inter-simple sequence repeat polymorphisms in douglas- fir
(Pseudotsuga menziesii) and sugi (Cryptomeria japonica). Theor.
Appl. Genet, 92: 40-45.

Turner, L. 1993. Nutritive value and biological efficiency of Pleurotus
species. Biological Abstract, 90 (1): 135.

Urbanelli S., V. Della Rosa, F. Punelli, D. Porreta, M. Reverberi, A. A.
Fabbri, and C. Fanelli. 2007. DNA-fingerprinting (AFLP and RFLP)
for genotypic identification in species of the Pleurotus eryngii

complex. Appl Microbiol Biotechnol., 74 (3): 592-600 .

Usami, A., R. Motooka, H. Nakahashi, Y. Okuno and M. Miyazawa. 2009.
Characteristic odorants from bailingu oyster mushroom (Pleurotus
eryngii var. tuoliensis) and summer oyster mushroom (Pleurotus
cystidiosus). Journal of Oleo Science, 63: 731-739.

Velioglu, Z. and R. O. Urek. 2015. Optimization of cultural conditions for
biosurfactant production by Pleurotus djamor in solid state
fermentation. Journal of Bioscience and Bioengineering, 120: 526-
531.

Vilgalys, R. m J. C. Montcalvo, S-R. Liou and M. Volovsek. 1996. Recent
advances in molecular systematic of the genus Pleurotus In: Royse,
D, Ed., Mushroom Biology and Mushroom production.
Pennsylvania State Univ. Press, 91-101.

Wang, D., A. Sakoda and M. Suzuki. 2001. Biological efficiency and
nutritional value of Pleurotus ostreatus cultivated on spent beer
grain. Biores, Technol, 78: 293-300.

Wang, S., L. Bao, F. Zhao, Q. Wang, S. Li, J. Ren, L. Li, H. Wen, L. Guo
and H. Liu. 2013. lIsolation, identification, and bioactivity of
monoterpenoids and sesquiterpenoids from the mycelia of edible
mushroom Pleurotus cornucopiae. Journal of Agricultural and Food
Chemistry, 61: 5122-5129.

149


http://www.researchgate.net/

Wang, S., Y. Yin, and Y. Liu. 2012. Evaluation of Genetic diversity among
Chinese Pleurotus eryngii cultivars by combined RAPD/ISSR

marker. Curr. Microbiol., 65: 424-431.

Weldekiros, M., E. Birhane, W. Zeweld and S. Teweldebirhan. 2017.
Characterization, Nutritional Value and Consumption Habit of Wild
Mushroom in Tigray, Northern Ethiopia. ANADOLU Ege Tarimsal
Arastirma Enstitlisii Dergisi, 27 (2): 97-115.

Woller, R. 2007. The Pearl Oyster Mushroom,
http://bioweb.uwlax.edu/bio203/2011/woller_ryan/nutrition.htm

Wu, X., S. Zheng, L. Cui, H. Wang and T. B. Ng. 2010. Isolation and
characterization of a novel ribonuclease from the pink oyster
mushroom Pleurotus djamor. Journal of General and Applied
Microbiology, 56: 231-239.

Xiong, Q-L., Z-T. Xing, Z. Feng, Q. Tan and Y-B. Bian. 2009. Effect of 60
Co y-irradiation on postharvest quality and selected enzyme
activities of Pleurotus nebrodensis. LWT - Food Science and
Technology, 42: 157-161.

Yan, B., L. Jing and J. Wang. 2015. A polysaccharide (PNPA) from
Pleurotus nebrodensis offers cardiac protection against ischemia—
reperfusion injury in rats. Carbohydrate Polymers, 133: 1-7.

Yang, Q. Y. and S. C. Jong. 1989. Medicinal mushroom in China.
Mushroom Science. XII. (Part 1): 631-643.

Yoon, L. W., T. N. Ang, G. C. Ngoh and A. S. M. Chua. 2014. Fungal
solid-state fermentation and various methods of enhancement in
cellulase production. Biomass and Bioenergy, 67: 319-338.

Zacharia, S. and A. Doshi. 2004. Artificial indoor cultivation of Tricholoma
crassa (Berk.) Sacc. an ectomycorrhizal mushroom using some local
substrates. Journal of Mycology and Plant Pathology, 34: 125-126.

Zervakis, G. |. and G. Venturella. 2002. Mushroom breeding and
cultivation enhances ex situ conservation of Mediterranean
Pleurotus taxa. IPGRI. Managing Plant Genetic Diversity, 351-
358p.

Zervakis, G. 1., G. Bekiari, P. A. Tarantilis and C. S. Pappas. 2012. Rapid
strain classification and taxa delimitation within the edible
mushroom genus Pleurotus through the use of diffuse reflectance
infrared Fourier transform (DRIFT) spectroscopy. Fungal Biology,
116 (6): 715-728.

150


http://bioweb.uwlax.edu/bio203/2011/woller_ryan/nutrition.htm

Zervakis, G. I, G. Venturella and K. Papadopoulou. 2001. Genetic
polymorphism and taxonomic infrastructure of the Pleurotus eryngii
species complex as determined by RAPD analysis, isozyme profiles
and ecomorphological Characters. Microbiology, 147: 3183-3194.

Zervakiz, G. and C. Balis. 1996. A pluralistic approach in the study of
Pleurotus species with emphasis on compatibility and physiology of
the European morphotaxa. Mycological Research, 100 (6): 717-731.,

Zhang, J., G. Wang, H. Li, C. Zhuang, T. Minuro, H. Ito, C. Suzuki, H.
Okamoto and J. Li. 1994. Antitumor polysaccharides from a
Chinese mushroom. Yuhuangmo, The fruiting body of Pleurotus
citrinopileatus, Bioscience Biotechnology Biochemistry, 58: 1195-
1201.

Zhang, J., M. Zhao, L. Zheng, G. Zhai, L. Wang, M. Jia and L. Jia. 2014.
Purification and antioxidant activities of intracellular zinc
polysaccharides from Pleurotus cornucopiae SS-03. Carbohydrate
Polymers, 111: 947-954,

Zhang, X., Wang, L., F. Ma, J. Yang and M. Su. 2016. Effects of arbuscular
mycorrhizal fungi inoculation on carbon and nitrogen distribution
and grain yield and nutritional quality in rice (Oryza sativa L.). J.
Sci. Food Agric, 97 (9): 2919-2925.

Zhanxi, L. 2006. JUNCAO Technology. Institute of JUNCAO, Fujian
Agriculture and Forestry University, The Peoples Republic of
China, 294p.

Zhao, M., C. Huang, Q. Chen, X. Wu, J. Qu, and J. Zhang. 2013. Genetic
variability and population structure of the mushroom Pleurotus
eryngii var. tuoliensis. PLoS ONE, 8 (12): 1-8. e83253.

Zietkiewicz, E., A. Rafalski and D. Labuda. 1994. Genome fingerprinting

by simple sequence repeat (SSR) anchored polymerase chain
reaction amplification. Genomics, 20: 176-183.

151






Lo ) sty Alpacall 4 g3l Adtall VS ciliaal ga :(1) ol

P. florida | P.pulmonarius | P.eryngii | P. ostreatus
(S21) (S20) (S19) (S18)
22.1 23.2 34.7 11.08
7 7 5 40.8
Dhas ‘;_A:US (éJLA‘) Gule (éJLA‘) C_’ﬂé LﬁJLA) oJﬂ\
Aagdl)
6.26x6.88 7.89%10.22 5.73x5.73 5.9x6.07 (am) i)
JPEN JPESIEN SIS JPEEN Jaladl auia g5
1.5 1.6 1.8 0.81 (ani) o Jalady
3 3.6 4.5 4.80 (am) Jsho
) ) ) I Jle
oay o ayl 4L ) daadl ol
(adiall
8.98x3.89 9.64x3.50 8.78x4.85 | 9.63x3.64 £158) sl

153



10wl day Ao g paal) YL 4 el alua¥) 5 4l adliad) JS& 1(2) Galal
B T

S1

S2

S3

S4

S5

S6

154




S7

S8

S9

S10

S11

S12

155




S13

S14

S15

S16

S17

156



Abstract:

This research was carried out during the period between 2016-2020.
The objects were to survey and characterize genetic resources of the oyster
mushrooms present in south west Hama, study their genetic diversity,
determine the degree of their kinship, cultivate collected strains to study
their productivity in comparison with a control (a locally cultivated
commercial strain), and select the best of them. Seventeen wild strains of
oyster mushroom (S1, S2, S3, S4, S5, S6, S7, S8, S9, S10, S11, S12, S13,
S14, S15, S16 and S17) were collected and cultivated. They grew on a
number of plant species and from locations with altitude that ranged
between 419.71 and 964.69 m above sea surface, and had varied
temperature and rate of rainfall, which reveals the wide spread of oyster

mushroom and great ecological diversity.

The results demonstrated great variation between studied strains
related to morphological characteristics, especially in  color, shape and
diameter of the cap, and stem length and diameter. The context had a color
that varied from white and cream, and its texture ranged from soft (thin) to
thick fleshy. The gills were brown, light brown, or creamy. Spores
measurements ranged between (3.41 and 5.82) microns across and (8.52
and 12.07) in length. The strains did not differ in terms of the nature of their
lateral fruiting on the host's trunk and the brim of the cap wrapped inward.
Studied strains split into 4 distinct groups by applying the matrix of Percent
Disagreement Values (PDV) based on the Euclidean distance coefficient.
Studying genetic diversity of strains using ISSR technique showed the
possibility to amplify DNA segments by all tested primers (11 primers),
where the total number of bands reached 274 bands, with an average of
24.91 band/primer. All primers gave a 100% polymorphism. Cluster
analysis based on PDV matrix revealed a high level of genetic diversity of
oyster mushrooms in Syria, where strains split into 7 distinct groups.

The effect of the studied nutrient media, Potato Dextrose Agar
(PDA), Malt Extract Agar (MEA), and Nutrient Agar (NA), on mycelium
growth parameters of the studied strains compared to the control,
commercial strain (P.O) strain M2175 of Mycelia company of Belgium,
was found to vary. Strains showed different growth rate (GR) between
themselves on one medium and within the strain itself on the three media.
S1, S3, S6, S11, S12, S13, S15 and S16 strains had significantly superior
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GR on PDA in comparison with it on MEA and NA media. As for the
growth rate of the strains S2, S7, S10 and S17, it was the best on the MEA
medium. According to their growth coefficient (GC), strains on the PDA
medium were distributed into the following groups: very fast growing: S14,
S11, S17 and S16, fast growing: S9, S7, S12, S8, S3, S15 and S6, medium
growing: S1, S13, S2, S5 S4, slow-growing: S10. On the MEA medium,
they were distributed as follows: very fast growing: S17, S14, S3, S7, S11,
S6, S4, S13 and S15, fast growing: S2 and S8, medium growing: S16, S5,
S1 and S12, slow growing: S9 and S10. The lowest GC values were
recorded on NA medium, where all strains were slow-growing strains.

The results of spawning studied strains on wheat hay filled in
polyethylene bags demonstrated clear differences in phenological phases
and fruitbody formation among strains. The period of completion of
mycelium growth on the hay substrate for all strains (except for S10)
ranged between 16.33 and 25 days. The strains (except strains S5 and S10)
required a period of 21 to 35.33 days to reach the harvesting stage. S5 and
S10 strains took longer time than the rest of the strains during the different
growth stages which means that they have special characteristics (S10 the
oyster mushroom strain) and therefore should be cultivated on different
conditions than the other studied strains. Clear and significant differences,
related to growth of fruitbodies and yield, were found between strains. The
average diameter of the cap ranged between 5.99-12.13cm, average stem
diameter ranged between 1.08-2.78cm, average stem length 1.35-5.11cm
and the average weight of the fruitbody ranged between 20.19-55.95.
Moreover, the average number of fruit bodies per cluster ranged from 5 to
28.2 fruit bodies, the average number of clusters ranged from 3 to 4.67
clusters, the average weight of the cluster 235.5 to 503g, and the average
productivity from 191.10 to 326.73g/kg. The value of biological efficiency
varied from 65.17 to 110.43%. S2 and S9 strains showed sensitiveness
towards high concentrations of CO, gas, where poisoning symptoms
appeared on fruit bodies from the beginning. The symptoms were more
prominent on S2 fruit bodies.

Analysis of chemical content found significant differences among
studied strains. S10 had the highest content of dry matter and total soluble
solids within the strains range which was 6.2-8.87% and 0.43-3.14% of
fresh weight, respectively. Protein content, ranged between 8.9-38.7% on
the base of dry matter, is considered good compared to studies in literature
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review. The highest content was in S17 and S14. Strains content of ash
ranged between 6.32 and 12.44%, while S1 contained the highest total
carbohydrate content (65.76% of the dry matter). The lowest value of fat
content was found in S6 (1.67% of the dry weight), compared to the highest
value in S10 (4.27% of the dry weight). The content of fiber ranged
between 22.17 (in S5) and 9.2% of the dry matter (in S10). S3, S13 and S15
were selected for their superiority in qualitative and productivity
characteristics, and S10 as a king oyster mushroom strain.

In conclusion, the studied strains depicted rich genetic and
morphological diversity of oyster mushroom, and diversity Syrian ecologies
where it is found. They represent part of the genetic assets of this
mushroom that might contribute to improving its cultivation and
production, and in finding an alternative strains to imported commercial
strains, and thus helps in spreading its cultivation and consumption culture
in the Syrian society, especially rural areas where help is needed for their
development and increase the per capita income.

Key words: oyster mushroom, Pleurotus spp., wild collected, genetic

diversity, ISSR technique, growth rate, productivity, biological
efficiency.
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