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في ْٗا١ٜ ٖرا ايعٌُ، أحمد الله تعالى ع٢ً َا ٖٚبني َٔ طاق١ ٚصبر ٚعصيم١ حت٢ ٚصًت إلى ٖرٙ المسح١ً ايتي 

طالما حًُت بايٛصٍٛ إيٝٗا ٚايتي أتم٢ٓ إٔ تهٕٛ بدا١ٜ يطسٜل ددٜد أزدٛ الله تعالى إٔ ٜٛفكني يًُضٞ فٝ٘ 

صٌ ع٢ً َصٜد َٔ ايعًّٛ ٚالمعسف١ فتهٕٛ ذخيرتٞ في الأٜاّ المكب١ً أتمهٔ بايشهٌ الأَجٌ نٞ أح

 َٔ خلالها ٚع٢ً قدز اضتطاعتي إٔ أنٕٛ فسداً فاعلًا في عا٥ًتي ٚتزتُعٞ.

ٚأتٛد٘ بايشهس أٚلًا يس٥اض١ داَع١ دَشل ٚعُاد٠ ن١ًٝ ايصزاع١ ٚقطِ عًّٛ ايبطت١ٓ ع٢ً َا قدَٛٙ 

 َٔ تطٗٝلات لإتصاح ٖرا ايعٌُ.

تكدّ بأسم٢ آٜات ايشهس ٚايعسفإ َع خايص تكدٜسٟ ٚاحتراَٞ إلى أضاترتٞ الأفاضٌ ايدنتٛز ٚأ

زَصٟ َسشد َٔ ن١ًٝ ايصزاع١ قطِ عًّٛ ايبطت١ٓ، ٚايدنتٛز َٛفل دبٛز َٔ اله١٦ٝ ايعا١َ يًبحٛخ 

َٔ عًِ  ايع١ًُٝ ايصزاع١ٝ، ايًرٜٔ تفضلا بالإشساف ع٢ً ٖرٙ ايسضاي١ َٚا بخلا أبداً بتكدِٜ َا يدِٜٗ

المباشس٠  اَٚتابعتُٗ اَٚعسف١ ٚبهٌ تسب١ ٚصدم ٚأَا١ْ، ٚنإ لهُا ايدٚز الأنبر َٔ خلاٍ تٛدٝٗاتُٗ

المعٟٓٛ بٓذاح ٖرا ايعٌُ. نُا لا أْط٢ ايفضٌ ايهبير لأضتاذٟ المسحّٛ  اٚالمطتُس٠ ٚدعُُٗ

 ايدنتٛز َٛفل ٜبرم ايرٟ فازقٓا في بدا١ٜ ٖرا ايعٌُ.

المدٜس ايعاّ ايدنتٛز٠ َادد٠ َفًح ايطٝد٠ يعا١َ يًبحٛخ ايع١ًُٝ ايصزاع١ٝ ممج١ًً بٚايشهس اتدصٌٜ ي١٦ًٝٗ ا

َٚدٜس إداز٠ بحٛخ ايبطت١ٓ ايدنتٛز خًدٕٚ طٝب١ ٚالمعإٚ ايدنتٛز أضا١َ ايعبد الله ع٢ً تٛفير ناف١ 

 المطتًصَات ايف١ٝٓ لإتماّ ٖرا ايعٌُ.



 
 

ذاشٟ َٓدٚ َٔ اله١٦ٝ ايعا١َ ٚنٌ ايشهس ٚايتكدٜس يًدنتٛز فٗد ايبٝطهٞ ٚايدنتٛز ح

 يًتكاْات اتذ١ٜٛٝ ع٢ً َطاعدتِٗ يٞ َٚطاُٖتِٗ ايهبير٠ في ٖرا ايعٌُ.

نُا أتكدّ بايشهس اتدصٌٜ يًصَلا٤ في إداز٠ بحٛخ ايجس٠ٚ اتذٝٛا١ْٝ ممج١ً بالمدٜس ايدنتٛز َٓصٛز 

هُٝٝا١ٝ٥ اتراص١ بايبحح أحمد ٚايهُٝٝا١ٝ٥ ٖٓا المفشٞ يتكديمِٗ ايتطٗٝلات ايلاش١َ لإدسا٤ ايتحايٌٝ اي

 في تشابس الإداز٠.

ٚأتٛد٘ بايشهس ٚايتكدٜس يهاف١ ايصَلا٤ في إداز٠ بحٛخ ايبطت١ٓ، ٚأخص بايرنس ايدنتٛز ضٌٗٝ 

تشٍٛ، ٚايصَلا٤ في تسط١ بحٛخ بسشين ّ. ٜٛضف دٜب، د. إبساِٖٝ خًٝف١، د. تسُد الإبساِٖٝ، د. 

 لمطاعد٠.ضعٛد صٛإ ايرٜٔ قدَٛا يٞ ايهجير َٔ ايعٕٛ ٚا

 ٚأٜضاً شهساً َٔ ايكًب يهٌ َا ضاعدْٞ في إتماّ ٖرا ايعٌُ حت٢ يٛ به١ًُ أٚ َٛقف أٚ فهس٠.

 



 
 

إهداءكلمة و  
، ٜا َٔ غسضت فٝٓا قُٝاً َٚباد٨ َاشايت ٚضتبك٢ دا٥ُاً تديٓا تفاصٌٝ حٝاتٞ نٌ في ىذنسا تسافكني

طازتٞ بفكداْو ٜٚصٜد إدزانٞ ٚتسشدْا في دزبٓا َٚطتكبًٓا، في نٌ ّٜٛ يمضٞ َٔ عُسٟ تصٜد خ

ٚفُٗٞ يعظِٝ ايشدص ايرٟ نٓت ٚيعظ١ُ ايكِٝ ٚالمعاْٞ ايتي حمًت ٚايٓبٌ ايرٟ اتطُت ب٘ ٚايطٝب١ ايتي 

اْفسدت بٗا ٚدعًت َٓو تًو الأٜك١ْٛ ايتي َا عسفٗا أحد إلا ٚتسنت في قًب٘ لمط١ حصٕ ٜسافكٗا 

أحمد الله ٚأشهسٙ أْو أْت َٔ ظ١ ذنس٣ جم١ًٝ تحًُ٘ ع٢ً الابتطاّ، قٞ نٌ ّٜٛ ٚفي نٌ تذ

 .... إلى زٚحو ايطاٖس٠ أبٞ نٓت

ب  .......... ي  حب 
 والدي  ال

 المسب١ٝ ايفاض١ً ٚالإْطا١ْ ايعظ١ُٝ ٚايطٝد٠ ايساق١ٝ ايتي تدعٛ إلى المحب١ في نٌ ن١ًُ ٚجم١ً تٓطل بٗا.

 دزٚ  اتذٝا٠ ايصعب١ الأّ اتذٕٓٛ ٚالمسأ٠ ايعظ١ُٝ ايتي ناْت َٚاشيت ٚبهٌ قٛتٗا ٚإزادتٗا تدفعٓا في

 ٚتبح فٝٓا ايك٠ٛ ٚالأٌَ يٓهٕٛ ْادحين ٚقادزٜٔ ع٢ً بٓا٤ َطتكبٌ َشسم ٚصٓع غد جمٌٝ ٚاعد.

 أْت يٞ دا٥ُاً ايعٕٛ ٚايطٓد، يو نٌ المحب١ ٚايفضٌ ٚالاَتٓإ...أشهسى

ة   .... ب  ي  حب 
مي  ال

 أ 
دَاً ٚتخطٞ َا بصُت ٚحٓإ نٓت إلى داْبي في نٌ الأٚقات تصٜدْٞ عصَاً ٚإصسازاً يًُضٞ ق

ٚادٗت َٔ عكبات، قدَت يٞ المحب١ ٚايعٕٛ عٓدَا شعست بايتعب ٚالإزٖام، عصشت ثكتي ٚقٛتٞ ٚتصُُٝٞ 

ع٢ً ايٓذاح، ٚنٓت ايًحٔ ايعر  ايرٟ تطهٔ إيٝ٘ زٚحٞ َستاح١ َط١ٓ٦ُ، أشهس الله ع٢ً ٚدٛدى 

 في حٝاتٞ ... حبٝبي دا٥ُاً ٚأبداً

ي    وج   ....................... ز 



 
 

ٞ تهبرٜٔ، ٚبٗد٤ٚ ايٓط١ُ ايسقٝك١ أصبحت أح٢ً صب١ٝ، تم٦ًين صباحاتٞ أجمٌ الأتذإ ايفيرٚش١ٜ، أَاَ

ٚتصٜٓين أٜاَٞ ٚنٌ أٚقاتٞ بهًُاتو ايعف١ٜٛ ٚضحهاتو ايبر١٦ٜ ايٓد١ٜ، تبعجين الأٌَ ٚايطعاد٠ في 

 ْفطٞ، عصفٛزتٞ ٚفساشتي ٚفسحتي ٚبطُتي

وز ي  ن 
ت  ي   .................. أب 

 ني  فصٛيٞ ٚأٜاَٞ   فسحٞ ٚابتطاَاتٞ  زاحتي ٚطُأْٝٓتي   أًَٞ َٚطتكبًٞ أشٖازٟ ٚبطاتٝ

 أْتِ المع٢ٓ تذٝاتٞ، بهِ ٚيهِ أنٕٛ

اد ن   ج  ي  : هادي   ز   ...................... أ ولادي 
نبرْا َعاً، ضحهٓا ٚبهٝٓا، فسحٓا ٚحصْا، أَضٝٓا أح٢ً الأٚقات. أْتِ عْٛٞ ٚضٓدٟ ٚشاط٧ 

 أٜاَٞ  أَاْٞ...........بهِ تهتٌُ

ي  
وت  خ   .......................................... أ 
تسافكني دا٥ُاً ذنسٜاتٓا اتد١ًُٝ، تسفٛز٠ في ٚدداْٞ، تشعسْٞ باتذب ٚايسضا ٚالاَتٓإ. أصدقا٤ 

 عُسٟ

ادي   زجاب   اء  ش  ادة   هالة   صف   .......................................... غ 
 ١ َتُسد٠، ٖاد١٥ صاخب١، فصست يٞ الأخت ٚايسفٝك١ ٚايصدٜك١تطًًت إلى أٚقاتٞ زقٝك١ عرب١، عفٜٛ

ري ش   .................................................. ب 
 يهِ ٚحدنِ دٕٚ الله أزنع ٚأتضني .. نٌ المحب١ ٚايشهس ٚالاَتٓإ يهِ أْتِ 

ي  
هدأء وطت  ..... ش 
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 قائنة المختصزات
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 مبررات البخح وأهدافى  -0-6
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11Introduction

 fossil record Fungi

Silurian115115

111

ChangMiles2004

1110663

1111

0662

0663Boa6111

092Hawksworth

6110a2

13061Chang2008Shujiang

6106

Mushroom

MacrofungiEpigeous

HypogeousChangMiles0666

0111166111Basidiomycota 
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AscomycetesThakkar6101

Hawksworth

a2001

Edible mushroomsMedicinal mushrooms

Poisonous mushroomsOther mushrooms

Non-EdibleChangMiles2004Olumide6100

Mushroom2111Chang2008

1111411Omisore6101

001 Mushroom 

11MilesChang0664

BanoRajararthnam0653

Stamets6112

Mushroom

Paul6104

Bioremediation

Ganoderma 

spp.6116Stamets6112
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Sasek6116Anthracene

54216654

02P. eryngii

Wang6106 

Pleurotus (Jacq.: Fr) Kumm.

Mushroom

Cohen6116

Maftoun6102
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Pleurotus

Urbanelli6114
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12Research justifications and objectives 

Genetic Diversity

Biodiversity

091

6103

ZervakisVenturella61166105

Karim6101

Pleurotus spp. 
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  الفصل الجاني

 الدراصة المزجعية 

 التصنيف العلني التضنية و -6-0

  الموطن الأصلي والانتغار -6-6

 والتوسع الجغزافي   Pleurotusتنوع الجنط  -6-1

 الأهنية الغذائية للفطز المحاري  -6-1

  هنية الطبية للفطز المحاريالأ -6-2

 الأهنية الاقتصادية -6-3

 سراعة الفطز المحاري  تطور -6-4

 الفطور البرية  واصتشراع جمع -6-5

 تأثير الأوصاط المغذية في نمو الفطز المحاري -6-6

 حفظ الضلالات الفطزية  -6-01

 فطورالتقانات المضتخدمة في تصنيف ال -6-00
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21Taxonomy and nomenclature

FungiEcosystem

Mycota

6112 

Oyster mushroom

 Mycota 

 BasidiomycotaEumycota 

 Basidiomycetes 

 Holobasidiomycetidae 

 Hymenomycetiidae 

 Agaricales 

 Pleurotaceae  

 Lentineae Fayod 

 Pleurotus (Quel.) Fr. 

Euagarics6112OECD

6112Oloke Adebayo6102

‘‘white rot fungi”TsujiyamaUeno6101

Savoie

6114

Pleurotus ostreatus (Jacq. ex Fr.) Kummer

PleurotusOlumide6100

Pleurotus  spp.Oyster mushroom  Pearl oyster 

mushroomOECD6112
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22Natural habitat and spread 

 Pleurotus spp. Saprophytic Organism

ParasiteP.eryngii (Fr.) 

Quel.,GaribovaSidorova0664

ChangHayes0645

Singer0653

02

0261Stanek Rysava0640

CottonwoodsQurecus

AlnusAcerPopulus tremulaFagusHolly

BetulaFraxinusSalixPopulus

OECD2005Abies

AcaciaJuglansCaryaPistacia

PiceaMalusMorusMagnoliaLaurus

CastaneaCeltisEucalyptusAlnusCarpinus

UlmusDavid0656

23Pleurotus 

Pleurotus diversity and geographical distribution: 

PleurotusJacquin 

04410560Fries
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AgaricusPaul Kummer0540Agaricus

PleurotusQuelet0553OECD6112

Singer1975Pleurotus16

ChangHayes0645

Singer1986Pleurotus

P. ostreatus1Petersen

Mcclenegha1995Mating type

Reproductional Incompatibility

2

Vilgalys1996Petersen

Intersterility GroupPleurotusP. 

ostreatus PetersenBresinsky1977

IncompatibilityP.  ostreatusP. pulmonarius

Ohira1977

Pleurotus spp.Ohira

P. ostreatusHilber1982

P. ostreatusPleurotus

PetersenHugher0644P. 

ostreatus01P. pulmonarius P. djamor

P.cornucopia

P.ostreatusPetersenKrisai-

Crailhublere1996

P. ostreatusPleurotus

veilOECD2005 



14 

 

1PleurotusSinger1986

Division Species Geographical Distribution 

Lepiotarii

P. dryinus (pers: Fr.) Kummer

P. dryinus (pers: Fr.) Kummer var. tephrotrichus (Fr: 

Secr.) Gill. 

P. rickii Bres.

P. lindquistii Sing.

CalyptratiP. calyptratus (Lindb.) Sacc.

PleurotusP. ostreatus (Jacqu: Fr.) Kummer

Pleurotus 

columbines Quel. 

P. ostreatus (Jacqu: Fr.) Kummer var. columbines (Quel. 

Apud Bres.) Quel. 

P. pulmonarius (Fr.) Quel.: Fr.

P. citrinopileatus Sing

P. ostreatoroseus Sing

P. opuntiae (Dur. & Lev.) Sacc. 

P. macropus Bagl.

P. laciniatocrenatus (Speg.) Speg. 

P. euosmus (Berk.) Sacc.

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. 

Coremiopleurotus 
Pleurotus cystidiosus O. K. Miller 

P. abalones Han, Chen & Cheng 

Lentodiellum

Panus concavus Berk.

Pleurotus concanvus (Berk.) Sing. 

P. levis (Berk. & Curt.) Sing.

P. strigosus (Berk. & Curt.) Sing. 

P. fockei (Miquel) Sing. 

P. calyx (Speg.) Sing.

P. sajor-caju (Fr.) Sing.

P. squarrulosus (Mont.) Sing. Ex Pegler 

P. floridanus Sing.

P. subtilis (Berk.) Sing.

Tuberregium P. tuber-regium (Rumph. Fr.) Sing. 
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2PleurotusPetersenMccleneghan1995

Year Division No. 

0446Pleurotus  ostreatus (Jacquin: Fries) P. KummerI 

0546Pleurotus  pulmonarius (Fries) QueletII 

0661Pleurotus populinus O. and O.K. Miller in Vilgalys et al. III 

0601Pleurotus cornucopiae (Paulet ex Persoon) RollandIV 

0626Pleurotus djamor (Rumphius: Fries) Boedijn V 

0546Pleurotus eryngii (De Candolle: Fries) Quelet VI 

0636Pleurotus cystidiosus O. K. MillerVII 

0620Pleurotus levis (Berkeley and Curtis) Singer VIII

0556Pleurotus dryinus (Persoon) KummerIX 

0620Pleurotus tuber-regium (Fries) SingerX 

0663Pleurotus opuntiae (Durrieu and Leveille) SaccardoXI 

0664Pleurotus abieticola Peterses and hughes XII 

Pleurotus albidus (Berk.) Pegler XIII 

0553Pleurotus australis Cooke and Masee in CookeXIV 

0662Pleurotus purpureco-olivaceus (Stevenson) Segedin et alXV 

0554Pleurotus calyptratus (Lindb. Apud Fries) SaccardoXVI 

 Pleurotus

OECD2005ChangHayes

0645P.ostreatus

Spore PrintP.sapidus

P.ostreatusAnderson

0641Groves0646KaurSodhi6105

P. floridaPleurotus sajor-caju

Kong6111OECD200541Pleurotus

Corrêa6102 1

616Kirk2015
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3Pleurotus spp.20052015

Corrêa2015 

P. calyptratus
Maftoun6102Zervakis

6106Eichlerová6113

P. cornucopiae
Zhang6101Wang6101

Jang6100Hagiwara6112

P. cystidiosus

(abalone oyster)

Maftoun6102Usami

6116Menikpurage6116

P. dryinus
Maftoun6102Yoon6101

Elisashvili6115

P. eryngii

(king oyster or 

Cardoncello)

Ryu6102LiShah6102Li

Shah6101Mishra6101

P. opuntiae

Mediterranean 

Europe 
Maftoun6102Fuentes6101

MoraMartinez-Carrera6114

P. ostreatus

(oyster mushroom)

Maftoun6102El-Batal

6102Facchini6101Purnomo

6101

P. djamor

(pink oyster mushroom)

Raman6102VeliogluUrek

6102Wu6101

P. pulmonarius

(phenix mushroom) 

Inácio6102Silveira6102

Juárez6100Smiderle6115

P. nebrodensis
Yan6102Cui6102Lv

6116Xiong6116

P. citrinopileatus

(golden oyster 

mushroom)

Huang6102Kulshreshtha6101

Liu6106Lee6114

P. sajor -caju (indian 

oyster) 

Pérez-Martínez6102Knop

6102Zhang6101

P. florida 
Pérez-Martínez6102Knop

6102Zhang6101
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24

Nutritional value of Pleurotus spp.  

 

Pleurotus spp.

Natures6101Croan

6111KalbererKünsch0641

6126610220362414

011111

1112

116

16524 P. ostreatusChang

Miles6111 

C1091011P. ostreatusWang

6110

BCRandive6106

Jaziya6100Çağlarirmak6114

61933509034219444419346662911

6354911403910665914496101951691011.18 
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Pleurotus

Stajic

6116DKoyyalamudi

6116Lee6116

Nita6116

Wang6110

Jaziya6100

25Medicinal value of Pleurotus spp.  

Flatt6101

Pleurotus

Paul

6104

HMG 

CoA reductase (3-hydroxy-3-methyl-glutaryl coenzyme A reductuctase)

Lovastatin

Gunde-Cimerman0666
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Cocran

0645Gunde-Cimerman0666Kawamura6111Zhang

0661Retene

P. ostreatus

11660664Randhawa Ranote6111

P.ostreatusA.bisporus

JedinakSliva2008

Tendon-easing powder

Sarcoma 1800665

YangJong0656

Bobek0660BobekOzdin

0661 Sarker0664Shen0664

26Economic importance 

021ChangMiles

0656Edible Mushroom296

6111Fattahifar61046

611661050

421FAO6161

6115
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1Edible Mushroom2009

2018FAO2020

420092018Edible Mushroom

FAO2020

3216146026536021000093664249220226925404634

4196104921391619631926011

41

2

3920303

FAO6161
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5Edible Mushroom

20092018FAO2020

12345678910 

 

30666511120101211136621116261130216060626410116155362652611 

352

Fattahifar6104

6Fattahifar2017

Button 

mushroom

Oyster 

mushroom

Shitake 

mushroom 

Flammulina 

mushroom 

Auricularia 

mushroom

Other 

mushroom 

1164042302

 

Pleurotus spp.

0 

Stamets

6111Cohen611661

Poppe6111

6 
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1 0211

Zhanxi6113

1 

51021Zhanxi6113 

2 23

Zhanxi6113 

3 

0662

4 

OECD6112

 

5 

6101

Delmas

0656
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6 

Zhanxi6113Pawlik

6106

27

Development of oyster mushroom cultivation  

0664P. ostreatus0611

604Etter

P.ostreatus0566Kaufert0612

Pleurotus spp.

06400641

ChangHayes0645

066206636116

6115

FlammulinaHericium
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6101

P. 

ostrearusP. eryngiiP. pulmonarius

P. djamorHypsizygusulmariusElm 

oyster mushroom6116

P. pulmonarius

6116

1606116

6101

28

Collection and farming the wild mushrooms:     

51

FAO001

4
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Boa6111

7Boa2004

1Edible only011611

2Edible and medicinal551

3Food only56112

4Food and medicinal61600

5Medicinal only0113

6Other uses (none of 

above)

660

2328

121097

341069

245470

611001

GamageOhga6105ChangWasser6104

Wang6110
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6115

Mushroom

Weldekiros6104

Ao610354

1460

14AmanpreetSodhi

6105

Pleurotus florida

Pleurotus sajor-cajuMacrolepiota proceraAgaricales

Sparassi scrispaTrametes elegansPolyporales Almomany 

6101P. 

eryngii1193Hasan

610506

65P.eryngii

02Armillaria mellea

Coprinus disseminatesPleurotus spp.

Agaricus spp.Calvatia sp.Telephora sp.Fomes sp.Lepiota sp.

Morchella sp.Mustafa6101

Natures6101

6
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P. citrinopileatusLentinus 

squarrosulusHypholoma fasciculareTrametes polyzona

02911193109650

Nteziryayo6106

C/N

Wang6110

ZachariaDoshi6111

61

Boa

6111

Mycoflora

Macromycetes

61106111

0663066461116113

01

040646



28 

 

066406630663

Agaricus campestrisVolvariella speciosaCoprinusm icaceusPsathyrella 

pronaDicotyolus retriugusPleurotus ostreatusHelvella lacunoseIocybe 

fastigiataHebeloma crustiliniformeSuillus granulatesFibuloporia cremea

Marasminus rotulaInocybe fibrosa

Pinus brutia3

Tricholoma terreumLepista nudaCoprinus comatus Lycoperdon perlatum

Mycena renatii Strolillurus esculentus0664

BoletusRussulaLactariusAmanitaCortinaiusCoprinusPanaeolus

Agaricus0211021

31P. dryinusP. 

ostreatus6111

6110

06630666

 

Helvella crispa (Scopoli) Rhem.Helvella esculenta (L.) Rhem.

HelvellaceaeMorchella esculenta (L.) Rhem.

Morchellaceae 

 

PaxillaceaeTricholomataceaeAgaricaceae

CoprinaceaePleurotaceae 
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6105166101

RussulaceaeTricholomataceae21

03101

P. ostreatus6114

13

4

29

Effect of nutrient media on oyster mushroom growth: 

 Salmones0664

Herderio6113

Chang6110
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Gibriel0663Potato 

Dextrose Agar (PDA)Czapeck's AgarGlucose Yeast Extract Agar(GYEA)

Nutrient Agar(NA)Malt Extract Agar (MEA)

]P. ostreatus (strain 222) P. columbines (strain 250)P. 

sajor-caju (strain 290)[PDAGrowth rate

(GR)Nasim 6110

MEAMurashige and Skoog's MSPDAP. 

sajar-cajuP. Citydeosus

MEAPDABadalyan6115

GRGCP. ostreatus

PDAMEA

MEAPDAAhmad6102

 pink oyster (Pleurotus djamour)

PDAMEAPotato Yeast Dextrose Agar(PYDA)Yeast Extract Agar(YEA)

PDAYEA

PDA

Lyophyllum

PDAmalt extract-peptone and yeast agar ME-

PYAArana-Gabriela6105

210Preservation of fungal strains
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Nakasone6111

 Serial Transfer

   1

Nakasone

6111Humber0664

    Oil overlay

16Nakasone6111

BurdsallDorworth0661 

 Immersion in distilled water

2Nakasone

6111

 Wood chips

01Nakasone6111

   Liquid nitrogen

Smith0656Sanantonio0646

51

61Smith0661 
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211

Common techniques used in fungi classification 

Bridge

0665Ahmed0665

 Pleurotus spp. 

Elnaiem6104

Farooq6104

Gateri6101

Ganoderma spp.

Cantharellus spp.Agaricus spp.Pleurotus spp.Russula spp.Auricularia 

spp.Termitomyces spp.Amanita spp.Lactarius spp.stinkhorn 

spp.

ChangHayes0645ChangMiles6111OECD2005

Woller6114PileusStipe

6

Pileus (Cap)Lateral
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Clusters

 Margin

 Context

 Lamellae:Gills

Lanastomosing

Decurrent 

 Spores50611

(disposed)

Meltzer's solution

P. ostreatusP. Florida 

 Basidia25

6436KOH

Hymenium

Cystidia

Stipe (Stem)19231921
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S15

Martinez-Carrera1999

2

 

 Pleurotus spp.

Pleurotus

ZervakizBalis0663

Bao6111

Germplasm



35 

 

Taxonomic Position6114

Electrophoresis

Ahmed0660

Lepista nuda

DNA Hybridization

Electrophoretic KaryotypingDNARFLPBridge

0665

0651Polymerase Chain 

Reaction (PCR)Saiki

1985Mullis1986

Kwan0666

Random Amplification of Polymrphic DNARAPD

Restriction Fragment Length 

Polymorphisms (RFLPs)

Larraya6111Simple 

Sequence Repeat

Inter Simple Sequence 
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RepeatISSRZietkiewicz

0661Kantety0662 

ISSR

DNA

DNA

Fisher0663

RAPD

Patzak6110Behera6115

DNA

DNAKarp1997Esselman

1999DNA 

RAPD

Chowdhury2002

RAPDGoulaoOliveira2001

ISSR

Zietkiewicz1994RAPD

Martins

2003Raina2001Joshi2000

ISSRRAPDsTsumura

1996CamachoListon2001Malekzadeh2011

ISSR

Agaricus bisporusSonnenberg6112

Pleurotus ostreatus

ISSR

FungimushroomsAbdul Rashid
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6101Abou-Elftouh6103

P. ostreatus6114Shen

6100P. tuoliensisZhao6101Abdul Rashid

6101P. sajor caju 011ISSR

20Popa6104

3P. ostreatusP. ostreatus var. Florida

3ISSR

6114P. ostreatus

RAR1 Bio2 PN5Bands

PolymorphismsRAR1

00
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 الفصل الجالح

 مواد البخح وطزائقى 

 

  تنفيذ البخحوفترة  مكان -1-0

  جمع صلالات الفطز البرية -1-6

 ة نموها وتنوعوا الوراثيودراص الفطزية تنقية وحفظ الضلالاتعشل و -1-1

  تنقية الضلالاتعشل و -1-1-0

 درجة القزابة الوراثية وتقييه التنوع الوراثي  -1-1-6

 تأثير الوصط المغذي في نمو المغيجة الفطزية  -1-1-1

 حفظ الضلالات الفطزية  -1-1-1

 اصتشراع الضلالات المدروصة -1-1

 تحضير البذار  -1-1-0

 والشراعة  اعة )الزكيشة(وصط الشرتحضير  -1-1-6

 المؤعزات المدروصة  -1-1-1

 التخليل الإحصائي  -1-2

 

 

 

 

 

 

 



39 

 

31Research conducting place and period

61036105

Pleurotus

32Collection of wild mushroom strains 

  Pleurotus

61036105

Khaing6102

Peterson11

McKnightMcKnight1987Groves0646

 

 

  

 

 

 
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 Global 

Positioning SystemGPS 

Phillips0650McKnightMcKnight1987

TrudellAmmirati6116

33

Isolation, purification, preservation and studying growth and 

genetic diversity of fungal strains

331Strains isolation and purification 

 

  

 Potato Dextrose Agar 

(PDA) 611610261Ishaq

2017160111611

0111

06006112
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Snelling0663Lodge

6111092 X 6

 

62

12

Ahmed0660

Asghar6114

2

Oei200361

201

Stamets6111

3

6261

Guadarrama-Mendoza2014
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3 

332

Evaluating genetic diversity and genetic similarity  

Pleurotus spp.

ISSRKarp0664

  

 

 

S3 S7 
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P. ostreatusS18P. 

eryngiiS19P. PulmonariusS20P. FloridaS21Mycelia

 DNA CTAB 

Asghar6114

DNA

Cetyl Timethyl Ammonium BromideCTABMurray

Thompson1980

6116

421µLA5

3131

022

421µLChloroform:Isoamyl alcohol (24:1)

0611101

1

DNA 1

092

isopropanol61

20DNA 10000 

21

0ml7010000

21DNA

30011µl61
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4DNA 

DNA (Spectrophotometer 

UV)2DNA0

DNA631

651

631

DNA21Ng/mLDNA

631651

095Sambrook 0656

 DNA 21ngµl DNA 

21ngµl 

Agarose

0TBE (1X)62µL692

µLLoading buffer3µL011

 A

TrisEDTANaClCTAB51

pH5NaOH0011
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mercaptoethanol

8A)

100 ml 

Tris 100 mM 1.2114 g 

NaCl1.4 M 8.1816 g 

EDTA, pH 8.020 mM 0.5845 g 

CTAB 2 % (w:v) 2 g 

Mercaptoethanol0.2 % (v:v) 200 µl 

Distilled H2O Up to 100 ml 

 

9TBE X5

1L 

Tris 54 g 

Boric acid27.5 g 

EDTA 0.5 M, pH 8.020 ml 

Distilled H2O Up to 1000 ml 

 

 EDTA 0.5 M, pH 8.0

019306EDTA011pH

5NaOH0

  Agarose1

0Agarose011TBE061TBE251

21

6µlRed Gel

 DNAISSR

DNA 00ISSR 

http://www.ncbi.nlm.nih.gov/genbank01

http://www.ncbi.nlm.nih.gov/genbank/
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10ISSRDNAPCR

PISSR1 (CA) 8A 04

PISSR2(GT) 8C04

PISSR3TGC (AC)6 02

PISSR4 GTG (AC)602

PISSR5(GA) 8C04

PISSR6(AC)8CT 05

PISSR7CAC(GA)7 04

PISSR8 (AC)8C 04

PISSR9(TG)8G 04

PISSR10 (CTC)605

PISSR11 (AG)8C 04

052

PCR25

KAPA2G Fast ReadyMix PCR KitKAPA50

12.5PCR Master Mix

PCR bufferTaq-PolymerasdNTPsMgCl261

PCR

 621

 11 

 DenaturationDNA

6202

DNA 

 AnnealingDNA

3102 

 Extension

DNA46

0 

 462
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 20

 PCR

 PCR2

TBE1XSambrook06560111pb

011Red Gel

polymorphism

333

Effect of nutrient medium on mycelial growth  

  

PDAMEA6102

NA30Yeast extract6Beef extract

204Ishaq6104

Himedia

2Inyod

6104PDA110Cork Borer

15

6141512

 

5Guadarrama-Mendoza

6101Gibriel0663Nasim6110
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 HR (D5

1
ImageJ 1.51K

 GStalpers 0645  

061

 Growth Rate (GR)Growth Coefficient (GC)

Buchalo0655Semerdzieva 

Ceip0633

 GR=ΔR/ΔTGC=(H*G*ΔD)/ΔT

RD

HΔT

TΔDΔT

GΔR ΔT

5

55

 

6114

61

6112

1241

4162

        62 

                                                           
1
http://imagej.nih.govij, Wayne Rasband, National Institute of Health, USA. 

http://imagej.nih.govij/
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334Preservation of fungal strains 

 

 

 PDA

1

 

 Slant 

agarPDA62

3060150Mpa

61

00

61

41512

16116(

6

 

 

PDA

00

61
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41512

17

7

 

 

06005

1

Mueller61116116(

8
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34Farming the studies strains 

341Spawn preparation 

0102

1522

0

0962

060150Mpa

6

Mother culture

2

62041512
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0661

6115AgarawalTopwal610501

9

10
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StametsChliton0651Oie611161

016115NicholasOgame

6113

AgarawalTopwal6105

342

Preparation of substrate and spawning  
 

 

 

 

 

 661

00

11

 51061

 

 122131

12
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 0

0211

 

Palm Test Method

45

KwonKim6111

666232Kong6111

116116

 

41

41

1

Patel6106
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1221312

0

1

0

00 

11

 

CO2O2

6162

0211

 

511021106CO2

O2CO21000 ppm

04054

61166101 
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6

516206

12

12

343Studied parameters

   

 

 

 
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 

 

 

 

 

0

 Patel

6106

 

 

0Ahmed6103

Mandeel2005

011

  

AOAC6101

     011

Khan

6103Jayathunge Illeperuma611012

AishahWanRosli6101
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012

011

  

011 

 0

011

 

 6

311692

 /011

 

 6

021

0126

/011

 Keldahl method

N3962

 Manzi6111

011
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01

05

Hall6111Anonymous6102

2
Image J 1.51K01

13 

                                                           
2
http://imagej.nih.govij, Wayne Rasband, National Institute of Health, USA. 

http://imagej.nih.govij/
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35Statistical Analysis

XLSTATANOVAFisher

LSD62

P. ostreatusS18P. eryngiiS19P. PulmonariusS20P. 

FloridaS21Percent 

disagreement valuesPDVEuclidean distance

WardPower Marker

DNATotalLab

10

PDVJaccard

Unweighted Pair Group Method of Arithmetic MeansUPGMA

Power Marker
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 زابعالفصل ال

 النتائج والمناقغة

 البرية وتوصيفواجمع الضلالات  -1-0

 جمع الضلالات البرية  -1-0-0

 التوصيف الغكلي  -1-0-6

 التوصيف الجشيئي والتنوع الوراثي  -1-0-1

 الننو المغيجي للضلالات على أوصاط الشراعة  -1-6

 معدل نمو المغيجة  -1-6-0

 مؤعزات ومعامل نمو المغيجة  -1-6-6

 مزحلة الاصتشراع  -1-1

  لوجيةالفينو لأطوارا -1-1-0

 مؤعزات نمو الجضه الجنزي  -1-1-6

 مؤعزات الإنتاج  -1-1-1

 التركيب الكينيائي  -1-1-1

 انتخاب أفضل الضلالات المدروصة  -1-1
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41

Wild strains collection and characterization

411Wild strain collection

Pleurotus spp.

0104

Pleurotus spp.00

14Google Earth2020

106940631936

00

06

P. ostreatus6114
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11

Site 
Latitude (N) Longitude (E) Elevation (m) 

S1 34°52'16.87   36°20'37.56   631936266104

S2 34°53'53.77   36°20'27.56   5329310206104

S334°59'10.53   36°26'35.83   16295065066103

S4 34°59'44.33 36°26'33.73 1119350606104

S5 34°55'21.47   36°18'34.56   5069660366104

S6 34°59'43.40   36°26'28.61   1619650666104

S7 34°53'19.07   36°21'44.46   51593164006103

S8 34°53'25.17   36°20'48.56   513914166104

S9 121ْ1̍11914 36°20'03.43 22192606006103

S10 35°01'41.20   36°26'48.78   1469116106104

S1135°06'01.37 36°21'37.80 10694065006103

S1234°58'07.73   36°19'36.20   153913266104

S13 34°57'21.09   36°18'50.89   3629123066103

S1434°57'20.95 36°18'50.07 31595301066103

S15 34°57'21.04   36°18'50.33   36691001066103

S16 34°65'51.30 36°19'59.61 5009450166104

S1734°57'33.92 36°18'42.72 25391101066103
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12

4.975.7509210901951

11.5810.93019400090106903

90.816295656931

60.15 219123926

6429041149116595616921596134901

6.93 390619669661945

11.580191106950291106926

84.126292154946

60.152190320942

0169040619110409111195110911

59455961394239433956

16.08 03906019106092104930

90.906093652911

219001196113911

030601934629340396164911

009150091449519.096963
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61912619656196324.7866901

569163291189.1241931

109364696142.0316961

0069346490460911015092105921

0191117.21009160696601920

6265916619006696211925

60911469614696031901

16129111096116916

469633409351049310691

 

0491161911049130493304911

6695411952629641391611912

60961339612693433951

14964169116196165931

1405920119311

619016696604966095161942

169241096164931396013936

569022392156912

129216595116 61

111111
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6090066946049256191161901

1096216961659301590113915

639153190150961

209501191366

111111

0595461920039240591104924

1191510965629541193011961

619314395156946

149421291111925

04960195019101094039611

0291103900019650196601914

6493162966619456696166921

549314691246931

169641696115911

649116690151911012951691103904
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029530119010149240651191111921
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412Morphological characterization

02

01



68 

 

13 

   

S1   

S2   

S3   

S4   

S5   

S6   

S7   

S8   

S9   

S10 
Ferula spp. 
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0219531

19102956592606914

03Hasan6105

15
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S1=3.45×8.66 S2=3.91×9.57 S3=4.35×11.65S4=4.15×10.53

S5=4.35×9.39 S6=3.62×10.11S7=3.92×9.30S8=3.76×9.10

S9=1960×01904 S10=2956×12.07 S11=1953×9.89 S12=1953×9.89 

S13=3.92×10.85 S14=4.16×11.16 S15=3.41×8.52 S16=3.89×9.31 

S17=3.61×10.05 PO=3.64×9.63 
16

Phillips06501987

TrudellAmmirati6116611413
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Hasan610506

16

01

 

Percent disagreement valuesPDVEuclidean distance

S15S10
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16PDVEuclidean distance

                      

 
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 1.5307 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 4.6133 6.3297 5.8530 0 
           

S11 3.9599 3.7556 3.6521 3.8071 3.6729 4.4840 3.7884 1.2783 1.0397 5.8817 0 
          

S12 2.1581 4.1363 2.0900 1.8740 1.5876 5.0092 2.3143 2.5747 2.4667 4.2086 2.2363 0 
         

S13 4.6922 2.1537 3.1345 4.1419 4.2798 2.3744 3.9246 4.1338 3.8030 5.6655 3.7316 3.3060 0 
        

S14 4.5557 2.9310 2.8768 3.7943 4.0211 3.3755 3.9392 2.7210 2.0106 5.4391 1.9243 2.5926 2.2702 0 
       

S15 8.2620 9.9072 11.2588 10.1365 9.0863 10.8633 8.9078 8.8735 9.9183 12.2152 9.6953 9.4326 10.8614 10.9440 0 
      

S16 3.8231 2.4633 3.6996 3.9441 3.6357 3.2731 3.4642 1.7496 1.9339 6.1109 1.5288 2.3108 2.7152 1.8696 9.1375 0 
     

S17 1.9894 4.0399 2.2600 1.5881 1.9958 5.0994 1.6305 2.4341 2.2593 4.3548 2.4674 1.0363 3.4258 2.7449 9.5321 2.5741 0 
    

S18 3.1586 5.3923 3.9477 3.1733 3.2499 6.4211 3.3447 2.0725 2.0891 5.4503 2.2619 2.4706 5.2504 3.6893 9.3832 3.3414 2.2754 0 
   

S19 3.7382 7.4503 4.7420 3.9437 3.4091 8.3236 4.3744 6.9491 7.0580 3.9705 6.9435 4.8242 6.3364 6.9383 9.6074 6.5729 5.0150 6.4177 0 
  

S20 2.6387 4.2630 2.9602 2.6860 2.4052 5.1220 2.8796 1.8328 1.8571 5.0286 1.4806 1.0823 3.8263 2.5973 9.2294 2.0642 1.4766 1.7377 5.7063 0 
 

S21 3.7810 3.7879 3.9167 4.0583 3.6578 4.3988 3.4790 5.1992 5.3307 5.5922 5.1797 3.7191 2.9151 4.5635 9.2629 4.0136 3.9017 5.9569 4.3545 4.5374 0 
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PDV
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 S14
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09414S16

S8S9S11

09046S8S9S11
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S1019640S192914

S1569563

P. eryngiiS19

19640

P. florida

S211964
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2
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17S18P. 

ostreatusS19P. eryngiiS20P. pulmonariusS21P. florida

Rabbani6101
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Khan6104

413

Molecular characterization and genetic diversity  
ISSR00

DNA

64161960

04P10P2

151305P7

1

01104

18 DNAP2

1000pbM
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17

ISSR

   

P1 66 66011911 

P2 1313011911 

P3 10 10 011911 

P4 16 16 011911 

P5 6 6 011911 

P6 63 63 011911 

P7 1 1 011911 

P8 10 10 011911 

P9 15 15 011911 

P10 02 02011911 

P11 61 61 011911 

274 274 

24.91 24.91 100.00 

PDVJaccard

S9S70.8S3S40.8049

P. 

eryngii01105

Cluster analysis

06

S1S3S4 S5

P. PulmonariusS20

196261196106

S20
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195456S3

S4195116S5S1

195334
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196604

S6S7S8S9S11S12S14S15S16

S17P. ostreatusS18

196206

1 6163S18
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195056

196646

 
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18PDVJaccard

 
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 0.9730 0.9492 0.9038 0.9200 0 
               

S7 0.9681 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 0.9125 1.0000 0.9620 0.9000 0.9275 0.9535 0.8000 0.8500 0 
            

S10 0.9846 0.9722 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 0.9206 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 0.9375 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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P. florida

S21196122

S7S9195

S2S10S13

ISSRDNA

011

04
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6114Shen6100Popa6104Zhao6101
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0406
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S15

P. 
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S6S6

P. ostreatusS7S12S17
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6114

LutzoniVilgalys0662

S1S3S4 S5

P. pulmonariusS8S9

S11S14S16P. ostreatus

S10

P. ostreatusP. Pulmonarius

P. eryngiiP. FloridaAnderson

Stasovski0666Chiu0663

Mushroom

T1,873T2,874

6113

S10

Ferula spp.
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6110P. eryngii
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FerulaFerulagoCachrysLaserpitiumDiplotaeniaElaeoselinum

Pleurotus

3
sympatric speciation

S1061

P. eryngii

20S10 

 

S13S14S15S17

S13

Fonseca2008

Pleurotus

Khan6104

                                                           
2

 ( هي عمليت تطور النوع إلي أنواع أخرى Speciationالانتواع )
3

Sympatric speciation ي تطور النوع إلي أنواع أخرى جديدة في الموطن نفسهتعن 

Allopatric speciation تعني تطور النوع إلي أنواع أخرى جديدة بتباين الموطن 
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S1S3S4 S5

S1S3S5S4

S7S12S17S7

S12S17S2S11

1S1

Chang

0662Khan6104

42

Strains’ mycelial growth on nutrient media 

421Mycelium growth rate 
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S100951

06

MEAS15S1439163910

S13S8

39063900

S53
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PDANAPDA

NA Nasim6110

P. sajar-cajuP. Citydeosus

MEAMSPDAMEA

06
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S8S9S14PDAMEA

NAS4

MEANA

PDAMEANA

21
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19

LSD 0.05 
PDA MEA NA 

S1 5.09 Ag 4.41 Bi 1.83 Ch 0.49

S2 3.83 Bi 5.34 Af2.32 Cg 0.17 

S36.28 Abcd 5.24 Bfg 3.45 Cde 1966

S4 4.86 ABg 5.03 Agh 4.75 Ba 1964 

S5 5.94 Aef 6.08 Abc 4.43 Bab 0.22 

S6 5.79 Af4.85 Bh2.56 Cg 1966

S7 4.53 Bh 5.04 Agh 3.20 Cef 0.39 

S8 6.09 Ade 6.11 Aabc 4.21 Bb 0.42 

S93.76 Ai 3.44 Aj 1.91 Bh 0.42 

S10 1.80 Bj 2.07 Ak0.93 Ci 0.06 

S11 6.17 Acde 5.94 Bcd 3.54 Ccd 0.17 

S126.40 Aabc 5.71 Bde 2.94 Cf 0.27 

S13 6.54 Aab 6.19 Bab 0.62 Ci 0.17 

S146.32 Aabcd 6.31 Aa 3.64 Bcd 0.49

S15 6.60 Aa 6.32 Ba2.92 Cf 0.18 

S16 5.92 Aef 5.06 Bgh 2.33 Cg 0.33 

S175.09 Bg 5.82 Ade 3.84 Cc 0.42 

P.O 6.09 Ade5.63 Ae 3.47 Bde 0.64

LSD0.05 196619661911

62

62
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422

Mycelial growth parameters and growth coefficient  
G

S1S9S10S11S12S14S15S16S17

PDA

S1S3S4S6S10S11S14S15S16

S17MEA

NA

0S106

61

PDAMEA

NA

PDAMEA1

NA0S1S2S5S8S10S11S13S14S15

S16S17S9S12

 PDA1

MEANA61

Ahmad6102

Pink OysterPDA
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20

LSD 0.05 
PDA MEA NA 

S1 3 Aa 3 Aa  1 Bb  0 

S2 2 Ab  2 Ab  1 Bb  0 

S3 2 Bb  3 Aa  1 Cb  0 

S4 2 Bb  3 Aa  1 Cb  0 

S5 2 Ab  2 Ab  1 Bb  0 

S62 Bb  3 Aa  1 Cb  0 

S7 2 Bb  3 Aa  1 Cb  0 

S8 2 Ab  2 Ab  1 Bb  0 

S93 Aa  2 Bb  1 Cb  0 

S10 3 Aa  3 Aa  2 Ba  0 

S11 3 Aa  3 Aa  1 Bb  0 

S123 Aa 2 Bb  1 Cb  0 

S13 2 Ab  2 Ab  1 Bb  0 

S14 3 Aa  3 Aa  1 Bb  0 

S15 3 Aa  3 Aa  1 Bb  0 

S16 3 Aa  3 Aa  1 Bb  0 

S173 Aa  3 Aa  1 Bb  0 

P.O 2 Ab  2 Ab  1 Bb  0

LSD0.05 0.83 0.83 1951

62

- 

62

- 061 
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60PDAS71910
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19341926

S3S2S8S14S9
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196119561953195119361915

S14S11S13S8S101911

1964190169646966

NAS2093

S120911

09101 
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MEAPDANA

21

LSD 0.05 
PDA MEA NA 

S1 1.51 ABh1.96 Ad0.82 Bcdef 0.70 

S2 3.42 Abcde 3.48 Aa 1.60 Ba0.81 

S33.44 Abcde 3.86 Aa 0.60 Bfg 0941

S4 3.59 Aabcd3.62 Aa 0.62 Befg 0914 

S5 2.23 Afgh 2.13 Acd 1.03 Bbcde 0.64 

S61911 Aab  3.89 Aa 0.48 Bfg 1.51 

S7 4.31 Aa 3.93 Ba 0.64 Cdefg 0.28 

S8 3.40 Abcde 2.97 Aabcd 0.71 Bcdefg 1.29 

S93.26 Abcde 2.09 Bd1.07 Cbcd 0.95 

S10 10.00 Acde 2.92 Aabcd 0.75 Bcdefg 0.26 

S11 3.11 Acde 3.27 Aabc 0.50 Bfg 0.96 

S122.10 Agh 2.00 Ad1.34 Aab 0.80 

S13 1.79 Bh 3.10 Aabcd 0.50 Cfg 0.50 

S14 3.38 Abcde3.34 Aab 0.60 Bfg O.89 

S15 2.20 Afgh 2.00 Ad 0.33 Bg 1.3O 

S16 2.7 Aefg 2.17 Abcd 0.60 Befg O.74 

S17 3.67 Aabc 3.83 Aa 0.83 Bcdef 1.63 

P.O 3.04 Acde2.04 Ad 1.13 Bbc 1.63 

LSD0.05 19421.18 1911

62

62
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46960S13S12S1445920

4395042946

S6S1S17S4S7S2S9S10

S14S3S11S8S5S1642946

4291641911419004096140913

S10

22

LSD 0.05 
PDA MEA NA

S1 61.08 Ag 52.87 Bl 22.00 Ci 5.85

S2 45.98 Bi 64.03 Af27.81 Cg2.06 

S375.42 Abcd62.85 Bfg 41.42 Cde 3.45 

S4 58.34 ABg60.33 Agh 57.00 Ba 3.19 

S5 40916 Aef 46961 Abc 21901 Bab 2.63 

S636912 Af 25904 Bh 11941 Cg 2.65 

S7 54.34 Bh 60.47 Agh 38.47 Cef 4.73 

S8 73.11 Ade73.32 Aabc 50.56 Bb 5.07 

S945.06 Ai 41.25 Aj 22.94 Bh 4.98

S10 21.58 Bj 24.88 Ak 11.21 Ci 0.68

S11 74.04 Acde 71.22 Bcd 42.51 Ccd 2.07 

S12 43950Aabc 68.55 Bde 35.25 Cf 3.29 

S13 78.51 Aab 74.29 Bab 7.39 Ci 2.06 

S1475.79 Aabcd 75.75 Aa 43.78 Bcd 5.89 

S15 79.21 Aa 75.87 Ba 35.00 Cf 2.21 

S16 71.06 Aef 60.75 Bgh 27.92 Cg 3.93 

S1761.03 Bg 69.85 Ade 46.10 Cc5.06 

P.O 73.07 Ade67.57Ae 41.67 Bde 7.68 

LSD0.05 3.502.70 3.95

62

62
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NAYeast extract
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61 PDAS14065961
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23

LSD 0.05 
PDAMEA NA 

S1 46.26 Af 51.81 Adef 2.95 Bef 18.89 

S2 52.30 Bef 74.33 Acd7.43 Cab 13.20 

S386.17 Acd 120.78 Aa 4.12 Bcde 46.99

S4 69.74 Bde 108.99 Aabc 5.84 Cbcd 30.33 

S5 53.15 Aef 51.84 Adef 9.09 Ba 16.41 

S692.36 Abcd 113.34 Aab 2.44 Bef 42.85 

S7 78.07 Bcd 118.75 Aa 4.13 Ccde 8.76 

S8 82.65 Acd 72.87 Acde 5.93 Bbcd 30.97 

S9 72.80 Ade 28.68 Bf 3.95 Ccde 10.00 

S10 31.31 Bf 36.36 Aef 2.81 Cef 2.75 

S11 115.06 Aab 116.54 Aa 3.49 Bde 35.76 

S1280.68 Acd 45.99 Bdef 7.87 Cab 20.70 

S13 46.77 Bf 76.86 Abcd 0.63 Cf 10.61

S14128.93 Aa 126.45 Aa 4.13 Bcde 40.41 

S15 86.99 Acd 75.73 Acd 1.92 Bef 49.19 

S16 95.85 Abc 65.84 Bde 2.81 Cef 22.69 

S17112.26 Aab 133.78 Aa 6.45 Bbc 53.69

P.O 
74.21 Acd 45.94 Bdef 7.65 Cab 16.67 

LSD0.05 22.74 36.87 2.57 

62

62
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S1 61934 fg  1911 ab  a216 d 16934 c 24911 cde 06934 abc 

S2 62911 h 1 a  a2 de1116934 c 26 de 01 bc 

S305 bc 1934 abc  a263934 b 12934 a 21 bc 01934 c 

S4 61934 gh 1934 abc  a211911 de 11 cd 24911 cde 06 ab 

S5 60 d  65934 e 3 d  22934  g 43  g 012934  f 62  f 

S666911 e 1911 bc 3 d  16934 d 11911 cde 23911 cd 00951 ab 

S7  gh 619341 abc 3 d  11934 ef 13 f 31934 e 01 bc 

S8 05911 bc 1934 c 3 d  66 c 10934 c 31 de 0292 d 

S961934 gh  1934 c 3 d  12911 f 11 cdef 31934 e 06934 abc 

S10 15911 i 00911 d 2911 b 32 h  52934 h 001934 g 66951 e 

S11  bc05911 ab1911 a263934 b 16 b 26911 ab 06951 abc 

S1204934 b 1 a  a2 ab6293414 ab 21934 ab 0692 abc 

S13  b049341 a  a262934 ab 15 ab 20 ab 06934 abc 

S1405 bc 1911 ab  a263911 b  16 b 26 ab 06951 abc 

S15 03911 a 1 a  a261911 a 13911 a 21 a 06951 abc 

S16 61 ef 1934 abc 2934 c 16911 d 12934 ef 31 de 01951 c 

S17 fgh611934 abc 3 d  11934 def 12911 def 25934 de 0692 abc 

P.O06 с 1a  a264 b 15 ab 21 a 0092 a 

LSD0.05 0964091119161.762.443.690913
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25

 
  

 

S1 7.74 defg 1.35 f 1.97 bcde 30.05 cdefg 

S2 6.34 g 5.11 a 2.20 bcd 20.19 fg 

S37.73 defg 1.61 f 1.08 fg 29.64 defg 

S4 8.95 bcdef 3.07 cd 2.40 ab 38.05 abcdef 

S5 9.04 bcdef 2.50 de 1.72 de 27.60 defg 

S6 9.95 abc 4.35 b 2.78 a 52.78 ab 

S7 10.74 ab 1.70 f 1.87 cde 54.36 ab 

S8 10.40 ab 4.45 ab 2.37 abc 43.60 abcde 

S97.00 fg 2.5 de 1.50 ef 23.76 efg 

S10 7.20 efg 3.51 c 2.41 ab 46.31 abcd 

S11 9.32 bcde 3.40 c 1.45 ef 37.22 abcdef 

S1212.13 a 3.00 cd 2.39 abc 55.95 a 

S13 8.02 cdefg 3.35 c 2.40 ab 27.34 defg 

S14 9.37 bcde 4.70 ab 1.87 cde 33.20 bcdef 

S157.57 efg 2.50 de 1.71 de 20.20 fg 

S16 10.90 ab 2.99 cd 1.69 de 51.59 abc 

S179.79 bcd 2.08 ef 1.90 bcde 37.52 abcdef 

P.O 5.99 g 4.80 ab 0.81 g 11.08 g 

LSD0.05 2.19 19410.5321.54 

62
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62
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433Production parameters
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S12S2

060901

26

  

S1 13 cde 4 abc378.8 bcde 245.60 ef 83.75 de

S2 16.80 cd 4.33 ab 235.5 f 191.10 g 65.17 f 

S311.80 cde 3.67 abc 374.2 bcde 269.7 bcde 91.97 bcde 

S4 10.80 cde 4 abc 367.2 bcde 265.49 bcdef 90.53 bcde 

S5 28.20 b 3.67 abc 503 a 292.96 abc 99.90 ab 

S610 cde 4 abc371.1 bcde 252.93def 86.25 cde 
S7 9.40 de 4.67 a 336 cde 262.76 bcdef 89.6 bcde 

S8 12 cde 3.67 abc 377.6 bcde 245.80 ef 83.82 de 

S911.80 cde 4 abc 306.8 ef 250.20 def 84.57 de 

S10 5.00 e3 с 344.2 cde 238.31 ef 80.55 e 

S11 10.4 cde4.33 ab 361.2 bcde 616962 f 54900 cde 

S1210.4 cde 3.67 abc 331.5 de 610916 ef 80.12 e 

S13 14.6 cd 4 abc 503.8 a 163941 a 110.43 a 

S149.2 de 4 abc318.5 def 616913 def 84.32 de 

S15 19 bc 3.67 abc 438.8 ab 295.43 ab 98.08 bc 

S16 8.40 de3.67 abc371.6 bcde 282.45 bcd 94.73 bcd 

S1710.20 cde3.33 bc 398.4 bcd 259.78 cdef 93 bcd 

P.O 40.8 a 4 abc 424.1 abc 656912 bcd 94.73 bcd 

LSD0.05 9.38091390.3833.86 12.05 

62

S13001911

S566961S15

S2S10S12

S232904
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63CO2
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434Chemical composition
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S1 92.4 fg 7.6 bc 2.53 a 14.79 j 5.71 h 65.76 a 3.98 ab 9.76 h 

S2 92.1 g 7.9 b 1.76 b 24.42 ef 6.32 gh 49.34 cd 
2.66 

fghi 17.26 bc 

S392.79 def 7.21 

cde 
0.92 cdef 25.49 de 6.69 fgh 53.88 bc 

3.29 

cdef 10.65 gh 

S4 93.4 abc 6 .6 

fgh 
2.78 a 29.84 bc 8.13 de 46.75 de 1.83 jk 13.45 

def 

S5 93.8 a  6.2 h 0.43 f 19.51 hi 12.44 a 42.35 ef 
3.53 

bcd 22.17 a 

S693.5 abc 6.5 gh 0.98 cdef 24.91 ef 7.46 ef 54.39 bc 1.67 k 11.57 

fgh 

S7 93.6 ab 6.4gh   1.77 b 22.66 efg 8.66 cd 49.57 cd 
3.76 

abc 15.35 cd 

S8 92.4 fg 7.6 bc 1.38 bcd 20.90 ghi 
8.87 

bcd 55.14 bc 2.5 ghi 12.59 

efg 

S992.78 def 7.22 

cde 
1.43 bc 22.10 fgh 7.5 ef 54.51 bc 

2.23 

hijk 
13.66 

def 

S10 91.13 h 8.87 a 3.14 a 25.48 de 12.14 a 48.91 cde 4.27 a 9.2 h 

S11 
61906 

bcde 

6.89 

defg 
0905 bcdef 21.22 ghi5916 de 54.29 bc

6911 

ijk 
14.35 de 

S12
61965 

abcd 

6.72 

efgh 
0962 bcde 22.76 efg

5960 

bcd 
21956 bc 

6941 

fgh 

11.71 

fgh 

S13 66930 efg  7.39 

bcd 
091 bcde 28.18 cd 2952 h  16916 cd 6916 hij 14.57 de 

S1466964 cde  7.03 

def 
6954 a 32.64 ab 

6915 

bcd 
16916 fg 

6965 

defg 
03 cd 

S15 61946a 6.21 h 6931 a 19.12 i 4914 efg 23941 b 
6931 

ghi 
14.47 de 

S16 
93.24 bcd 6.76 

efg 
2.86 a 15.07 j 9.79 b 58.69 b 2.85 

efgh 13.6 def 
S17 

92.3 fg 7.7 bc 0.63 def 33.36 a 9.64 bc 33.75 g 3.74 

abc 19.51 b 

P.O 
6195 a  6.2 h 1923 ef   60901 ghi  491 efg 26951 bcd 

1911 

bcde 

02914 

cd 

LSD0.05 0.54 0.54 0.76 6954 1.10 6.59 1931 2.6 

62
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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 CO2 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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