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O ABSTRACT 0O

The research was carried out in 2021-2022 with the aim of studying the productivity and
chemical composition of four wild strains of oyster mushroom Pleurotus ostreatus, and
comparing them with a foreign cultivated strain (P.O) M453 as a control, and the effect of
its growth on the chemical composition of the growing medium, in a randomized design
the complete one. The studied strains (S19, S27, S38, and S41) were collected from
different regions of the country, isolated and purified on PDA nutrient growth medium,
then growing on wheat straw. After harvesting, productivity indicators were studied in
terms of fruit body weight, number and weight of fruit clusters, productivity and biological
efficiency. The chemical content of the fruit bodies was studied. The substrate was
analyzed before and after cultivation. The results indicated clear differences between the
strains in indicators of fruiting bodies growth and productivity, as the average number of
fruiting bodies per cluster ranged between 10.75 (S38) and 21.25 (S41) fruiting bodies, the
average number of clusters ranged between 3.67 (S27) clusters and 4.33 (S19) clusters, and
the average weight of the fruiting cluster ranged between 343. 38g (S38) and 495.75g
(S41), and the average productivity ranged between 239.94 and 324.63g/kg (S38 and S27,
respectively), and the biological efficiency varied between 84.01 and 109.96%
(S38 and S27, respectively). The study of the chemical content of the strains showed that
there were large significant differences in the strains’ content of nutritional elements. The
protein content of all strains was good and ranged between 19.29% (S41) and 29.77%
(S19). The result showed that all strains are good in terms of the most important production
and quality traits and can be adopted and used in the commercial production of oyster
mushrooms. The results also showed a decrease in the C/N ratio in the substrate after
cultivation of oyster mushroom strains, a decrease in the substrate’s content of dry matter
and fiber, and an increase in its content of ash, total carbohydrates, and protein.

Key words: Oyster mushroom, wild strains, productivity, chemical composition, biological
efficiency, substrate composition.

Copyright “Tishreen University journal-Syria, The authors retain the
copyright under a CC BY-NC-SA 04

) Professor, the General Commission for Scientific Agricultural Research, Syria, ahmadluna@yahoo.com

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
11


mailto:ahmadluna@yahoo.com

Tishreen University Journal. Bio. Sciences Series @ 2024 (4) 21l (46) alaall doalonll aslall . 050 daals dlas

o ) hill e 4y g Ay eV Y Al Gl Ly A

:\S‘—\J}“ h—u\g gA W gad Jﬁiﬁj @ﬁ\ Cod b.uj
“aaaf gl .

(2024 /79 b &t 48 2024 / 5/ 10 g)ay) fa0b)
O uedl [

el Sl (e Ay Y )Y SlaesSl Sls aliyl Al Caags 2022-2021 ale b daad) M
S 8 Lasas 5ils caliS (P.O) M453 ey 3o dpiad iDL o Leiyling Pleurotus  ostreatus
kil (o Ailide 3lalie cpa (S41 58385527 5 S19) dusynall YDl Curen LAe )l L) ilaas
o AanliY) Chisall Cuyy Gl days il 08 e el B PDA saill Loy e \gidn lie &5
2L Sl SLasSl (gginall Gups o5 dygual) 5o LiSlly Aalify) cdgyaill 28lall (g5 230 ¢ graill pual) (35 Cun
Zsb o VO (g dsnaly il dsa o lall s e )3l sy J A )3 dang Jilas 55 (gl
Lowa (S41 4D _8) 21,255 (S38 DL &) 10.75 o Le 258iall 8 4l alal) 22 Jaussia
Louisias (S19 DL ) lagiie 4.33 5 (S27 4Dl 3) Tasiie 3.67 o Lo adliall 2ae hanigiag Lyyad
Tassia il LS (S41 ADLA 8) $495.75 5 (S38 ADudl ) £343.38 (s Le (el a5iall (3
Aad cailiig o sl e 8275838 oDl ) Gils o 555324.63-239.94 (s La dalidy)

sinall Ay el L ((Asl) e (827 5838 bl ) %109.96 5 84.01 ¢y dyseall 361l
e SO an (ssine OS5 AN paaliall (e Walsing 858 dygine Ll 35 YL SLes)
e B YO en S Aagilly (S19) %29.77 5 (S41) %19.29 ¢ Le 735 Cam T (il
iy LS L glaall dadll golall 2 Ly 8 Lalatinds Laoldie) Sy e silly Laliyl ciliwall aal Cum
salall (e Jas gl (ssima (mlisils golaall jdadll Y del)) any del)3l) Jaus 8 C/N A (alissl il

Oy ALK Sally Lol (e sl 2l i), Al

el g o€ o Sl oSl oAy gaad) 3o ST cdaalii) « | ) ¢ gylaall dl) sdaalidall clall)
Do danss S 5 ¢ Al " Y gl xaall ) 3

Sl G g
CC BY-NC-SA 04

ol sy il (Bgiay (silial) Bafing dgyu — (i dxals dlas

ahmadluna@yah00.com iy s « gl Aol Cigay 5,)8) cdue )3l Lualad) Ciganll alal) Aigll — ad

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
12


mailto:ahmadluna@yahoo.com

daal il (45 danss e olaall Jladl) (g Ay Ay SV 1Y (SlasSl) uSGlls daliy) Ly

-

1dadia
Gaadl o5 o aas dalig 5,8 Clgiad) B S <0 (glaal il Jli e gy pudl ellgind) JU8) 33
kil cilel) Jeuls ol a laal) il de)) yiiats Anally 403l o2l ) Ladina) Lo gl e
ralinll e ) syinaly adll 8 goaall Apgas 230 axdall Lgatl o 5 Boeiall dailiad o A5SLA
sl oo Ly gslas gl e Alle A e (glaall 5 bl gy tay S A I
x5 ((Chang and Miles, 2004) (<Nl (e & Gilall (hll e 740 a5 730-10 o L)
Aplal) 231 e el W ASLYL (Gupta ef al,2018) D hualiss (B el de sanal Lags [yroca
Sl gl g Lily Jg il Iy Laxoally (g pSall (aje Dilaa (8 208 Al destial) L dlel) (ailiadlls
=Ll Sleall (g58aSs Asllasul) os¥) Aylas 8 padi LS (Khan and Chandra, 2017) sl (alisls
hill g 1550 aal e Pleurotus ostreatus g5l axy .(Alam et al., 2011) Cllglls clug il sliasg
dely) uati ((Zhanxi, 2006) %150-80 Cmle zshyii (soun Jagaii 3L aa dnllall Lpalisy) il (g)lal)
Maal) b et of (S RalKag saina Cilaras Clisead ) 7 lad Yy dlle 4d< llan Y Ll gylad) il
pam Ol sl e (syiat sala (e T A3l dauy (S5 Bpaianall s ddegall (SLEY) (1
il Glaaly cilliail) (58 e Jial) cililiag uaad) S Gaeal) S i) §f madll g Qe Jraalaal
g ooilly (lacly AgSll (il walil ailsis 438 Y) iliae Cililiag ¢ il Jualae Gany Ly 3 i
e ))3l day a3 die saaie hla phdll st gal g Lo QLEAY) il e 30l gl (s (il
kil 8 e sa LeS Al alual) g8 uiadl ks Adula ) de )3l 2 st Vs cAiSeal) cailall sl
O b gy @l Jlae a2 L) 8550 o Liad (plaal il ey aatiy )
shill de )3 el oy paaiy L Wles o(Gyorfi and Hajdu, 2007) g5l g5l oy 2°30 5 15
DA e 45,8 s (Shashitha ef al, 2016) opeds ) Aaladl (o0 opill Jadd 350 Adae chaly (g)lal)
Ll Ay .(Luz ef al, 2012) sl sl de )3l Ty (e 52U (e 4 1 laiiV) (e de gena
Spent oyster (SOMS) Jsasall pang de))jll aay cllgial (gylaall Hhadll oy aladiul (Say o UY) 350
@laall haill (N A5l ~Saiuls gsaal) Sl z L) 85 gsamae alews (535 ))) Mushroom  Substrate
sai O G cdadipe 43125 Audle e 3 alge ) Lebisady lgale ol el cililie ppant o 558 33
Ao Lt iy cledle (53 o 4 T il ) Leligaty (Jin IS cililaall o2 auma ) (505 kil
A el gl (3 padinn 13y Cyimall Tasm Uil 5% Lelals Sl i gt e sl 554)
e L Jae Jad of (SOMS) dllgisall (gylaall kil 33650 <y .(Ahmad,  1995) calsally il )y!
Jolay L z ) &iy5 .(Ahlawat and Sagar, 2007) lilgall s o 8l o Calall ) e %30
kil delyy calilae J<a callal) 3 SL clphaill dey) e dailill clilaal o Gsin ol (5le 34.8
bl 5385 e capal all cluhall (e cindl i (Royse ef alk, 2017) e %19 Jaley Lo gylal
ey 1a Lalie moaal Holilad) of ilsaal) Calall cDLaSe 5l clilgall CileS (SOMS) 4Slgiasall ()ladll
e AilS A0S (g3 o SLlgall 8L 53 cae &b (gylaall [y ladll 858, (55 o Sy ¢ il

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
13



Tishreen University Journal. Bio. Sciences Series @ 2024 (4) 21l (46) alaall doalonll aslall . 050 daals dlas

Crmans ¢ Osbilad) 855 Cuila () ST U8 Lellat () (355 o oS Al «GSH 8 g Saallfeilag i)
del)y iy culld 3 50l a0l aas (Ahlawat and Sagar, 2007) 558 aas Al sl dad
SO s Alaall dl) oy plal we 2aSaall ) shadll )5l ans g 5l o Janl) e Y OIS hadl
Ol e sl el dalisy) yieis o(Naraian  and  Dixit, 2017) ddhie JS 65855l
ol (e Bl DL Al Ao il il Sl ol e LSy Aaall (mlaaly
.(Gamage and Ohga, 2018)

sadlaafy Gl Al

Jabea of 0 285 ((E2, 2007; Ahmad, 2020) laall phaill juS s o5 gm s dyysadl Ll 5am
WY (8 Aasepall due illy iyl Gliall juS aa ) Gildae dyygal) Al SYOL A ladl) dapdiall s
) g5l e bl oy s Y cgysudl Wity 8 535m sl Appall Al ¢ 15801 Al o any Lo (gl
e el @laall pladll 1) (8550l 3oLl ey LABIS e AL Clhle dyyg (B (golaall Hadll Sl
g o8 Baae (3halie 85 ali) apliie & el il o Ba alie B (il s5inal)
ISy dalide Ay JSLie (3183 LY (316l 5,60 lliss (SOMS) dlgiusall gylaad) jdadll 33,85 oSIy5 eyl
Caadl 138 2 o5 A1 AT ¢Lgia 5ol il Ll (A uSall e iy i) o Lie Lta palil
Lexan a3 Pleurotus ostreatus gyaall yhill (e Gy <NV g bkl a5l i) Al Cangy
CSH 3 Lasas il caaliS (P.O) M453 des) e dpnal ADls ae Lgiijliey il (e ddliae halia (s
Aol Tl il

10dlgag Cad) @ik
rand) 345 5,8y (lSa-1
83 (e P.ostreatus g laall jhaill (e dg jad) ) SV raa a5 6220222021 ale 8 Sl 2
(3ias Aaslay Aol RIS 3 el Shill e b de sl dde iy (1 Jpal) kil e (3hbie
eyl el Eysall Aalall Asgl) ilia b Alas) Jlaill capal

Jilall 51y gand) fealiy (MSay Augaall e :(1) Jsaad

ikl g 58 caad) Gp)ls el ol ADL )
(Al 5ns 5L sn 2021/12/5 (Cilias) sl CalS 28 S19
(g sk £ 33) (i 2021/11/1 (Lmen) Al 38 S27
(A6 3 ynd 3L sa 2021/11/23 (alias) d3pnall 438 S38
(g sk g 22) (i 2021/10/25 (slasidll) Lulasl 38 S41

:AAL) el o Jgaall -2
any 5yl Lg Adllall (5l (e Ao ganall Ayl el Calam 5 eV 3@ dpyld ie o Jpanll
e WD S (e (all) anall il e Byrea Aeid il %95 La) Jasll Cudey cpeall dlee

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
14



daal il (45 danss e olaall Jladl) (g Ay Ay SV 1Y (SlasSl) uSGlls daliy) Ly

G i (b caaiia 4 Ceyis ((Ahmed, 1991; Asghar ef al, 2007) Glally dasl) o b ddhial)
& «(Ishaq ef al, 2017) 44yl cwuny sl (PDA) Potato Dextrose Agar il saill lavg e
e e Jpanll dal ey dawsl) o kil Aapdia) sai gl 225 s dapn o GLbY) i
e o Jpand) o S ia Jassl) i e @iha a0 Apalill hadll Aasiia (0 Bpina @il Ji 5 A
.(Guadarrama-Mendoza ef al., 2014) &l e Lol alla aas
N g il -3
1o juaas —1-3
psdll Fa e lally iy gall Clud Cum ¢ ulll malll g o Hhadl) dagdie Jread diha alasinl &S
Jal (e Cpsal) B 5 5 (%555 48 (anle gy At () ymsll i 15-10 530 il 5 ¢ 0
ol e Legia ST %1 Janay 450l s i€ 5 s KU 08 b Canaly e 6 Ll o (il
oo & pmndl Lo ae gl Blaill aiey Aasesll dags wdat Jal e Gigall Gl g3l
G il ol ladly libilayal) GMe) pSaly cdah Gllayall AB Jaear il 1.25 ds dalay bl ye
Caily 3,8 s GSH el b 2121 B)a Aaps ie Lial CBle 55V 8 bbb yal) i L asialY)
Lo sl Aapiiall gad dies (@DUal) (8 2724 5))ha days die Aalall & Caniag goll ey cdg@all pladl) dapiiag
el & sl o daidl g35 glaca dal e s clilbbsal) ) & gllasal) b Gpall aaa 8 Jalay
<llb sy (Elias, 2008; Naraian and Dixit, 2017) qsadl e daniall e JWS) s dacalal) )
Aehl b Lt J8 Asid) ladnl lan 14 53 242 Bha Ay Sl ) Gl el
.(Nicholas and Ogame, 2006; Elias, 2008)
deNM) delyy -2-3

alall Crpal Aalall diggll 8 Uin i Cugmy Adana (e o))l Jans o€ andiasdl) el (5 e Jsmnll o3
Calladlly - UY) ¢ rmatl ol cde )y Janeg 8 jines AU Jaball (385 de )3l dlee caciy L Auel) )
e )5 Jag Bpiey .
Gase @ el anl 5 laia Gl sl s el dilaly o il 220 Ae) dhep 8 Anngy il Sy 0
eldll Caypaiy cpaall Aglee Caldy) 5 GLlall cay e 488 30 2xas ollal) s atddl (gl juadl dial)
cuials dpall (e AT & Bl slall G iars B s JE asll ) Qsandl G ol i sl 0
Ol (e dad da] Cua (Palm Test Method ad) i jLidl dayyday dushayll Cua (e de )3l aiiala
13) Ll el 3 daslia Jausll dyshay cailS aplall saclE die oLl (e iyl aay s 138 558 Capac s )l
Lo 4ha A3)35 %605 s (A Zusliall Jansgll Zyshay Cum 50l 0585 dishay (Ol ala¥) g e sl
-(Kwon and Kim, 2004) »°25-22
1Ae )3 oy galli. oo
ol LS s ((Patel ef al, 2019) call Cdayll il (e %3 Jaras D IS (e hadll I3 ddlia) o
a50x35 uld Glasll iy el e (bS] 8 AL mild) ol At 55 das A ae sa0adl)
Olasty bSY) Dle) aSaly uSfaila o ST Jala Ly (D IS ST 4 Jsaa) e Sie 60 3Slans

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
15



Tishreen University Journal. Bio. Sciences Series @ 2024 (4) 21l (46) alaall doalonll aslall . 050 daals dlas

G bl il gl G canl e B hal a5 Y dums eSS e A i 4 iy Ly )
Jabsa e Ciegy gpamatll Ape ) LSY) s & el gty Gl Gy ADL ) GuS JS e
1Omaadl) .
JalS o Aaitiall sai JLS) s cudayi f elial ol dused s 2°25724 Bha Aaps o lSY) i
.(Khan and Chandra, 2017) gas¥) ¢sll) ) algads de )3l oy
redlallly z i) .o
Gl Dbl (1) D) I8 o lergis (i afi 2) sl (e olall Al i (auaail) 578 o) axy
selis) ualis 0717 Y phall daps aid & Al @leladl JSiy JWEY) e panadl) Jal ey and
OS5 e Jaliall syaine dysets %9580 i Lo dusa dushys chagy delu 12 324 (LS5l 1500) dpailic
Lelal Jmy Jslailly sailly LY) clely fag .(Khan and Chandra, 2017) 4l & a=isie CO,
Jind mliall 058 Lexie bl 7-3 Pla Gllaill sala maais dejn s alic JE o spia i
DLEY) g (e Banan alic ga JSV1 agkial) b sy Ly Aygione s A0y Cilgally danaly 1yl oLuaY)
oSl o L
g i) el —4
(onS) DoSe JS e V) agiiall (8 Al sluall sse 10e JS Jansie Gla 3 1 4aliY) cilpdipe —1-4
& egmal)l Jiganll 3elSy Aali) padily L(g) DL IS (o)l asiiall (355 ¢ Se IS e dliall axcy
o sV DN cladadl) g gane Jangia (go (Shll z3Uall sl (pe) Axgy¥) el Sall (§) S 2Lyl Glua
P LS Aypaall Be LiSlly ApaliY) copdd ¢ ) S S
:(Ahmed ef al, 2016) sy Apalisy) cyni-
Ll adayll (ll (e gST /() adll Ul 0yl = dsalisy)

:(Yang ef al., 2013) 4kl G 4 gal) 56 i Cipn

100 X [(§) davesll Gladl ¢35l [ (§) daes IS o shadll m5all (3ll] = Ay aal) 36 L
kil e Aaslll ALISH Al aluad) Jias @ iAe )3l Jawgy Al aluadl Al ol —2-4
Al (A1 Adall Sgally A8l Balally Aushayll oyl sl e Asiall daeail) Cinang DL IS e A8V
Ly (gsine 3aaS iy Odigally eaally IS chhamsnSlly slolly LYY e S A Balal) (e dsial
Gy (Ofigally goand) (58 I ClySudly alolly Adladl salally skl e Aol 2205 J8 4230
(AOAC, eVl 43eY) Jias 3 dpulu) clpaiall sadieall Fhkll 385 Jilaall o3a cuypal LC/N dus
t b LS cdlaedl) 2010)
100 (3asall cadayll ysll/Asall Caladl ) sli=Aamll Cala Il (434ll) 2350l A
leaphaiiy ADL K1 dajlally ALISH 4yl alaa¥) (e £100 035 &8 :dpaill aluaSU dilall sald) L
& «lil) e (Khan et al, 2016; Jayathunge and llleperuma, 2001) ha (1 & lerass

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
16



daal il (45 danss e olaall Jladl) (g Ay Ay SV 1Y (SlasSl) uSGlls daliy) Ly

b Ay o gha (i B Ciay Gluall cusk & ((Aishah and Wanrosli, 2013) 2°45 3)ha das
el LS Al salall g giall Al g Aapall Cijs 3 30l Ol s 2105
100 % (ko)) dimd) (s /A8l Al (39) = Alad) salal) s
Gl Ga 27105 Bha A e @ha (b (b Lebidats Gl e £10 380 Cunn tlausll Zilal) ol dus
el LS Aalad) salall g giall dpnal g Agall s 5 6350
100 x (ddayl) dssadl (y35 fA8 daad) (555) = ddlad) salall A
e fSLE Slen Al sy 8lae Ul Skl (e o 1K A Aball dsall-
Ol Ay e GLIL Aals iy b Loy Risakaally Ailall Riael) e g1 38k o 1L d
Gy sl 380 5 (el 33 2130 B R Gl ol b iyl Cmamg B oSl Gt Slea
A sial) datl
te Bl & ()l A8 pee Apdluys Aida gy Aigadaalls Alad) diall (e §2 ()5 @0 alepll A
el LS Aysiall o g ilil) slojl) (35 &5 ¢(Ae b 2.5) aasill ol i 2600 3)s A
100 x (daadl )5/ A2)ld Ldad) (455 — s sill 22y Aiall ae sl ()))
(sl Gspre P8 350 (B Ashlie Alghia (8 gy Alal) Bald) e £2 (s sl A
Ciia ORI e lel sas (Gl cadl) il Sl ) iy Sl Jal50 L el
sl (s — oaA) aa @ysal () el LS opall A Cuna W Ao li 2 30 27105 Blha Aap e bl
100 x () o5 [/ £
teb WS @V A Glua Gayla e Keldahl method JalalS 4k Cuay <)ad 2 oy g ) A
0.25 x % N = iignll 4w
:(Manzi et al., 2004) L) Asladl) 385 apad 4K a0 KU A
(% G+ % sloll + % adll + % ods,d) =100 = (%) s S
Bha oo e Al 5 ipsh )l 4 el Al 8 1L LS ladgind o 2igpanal ()50l dysial) Al
2600 Bha dayy e il ey &3 e(id) Gys [ 100 % sl (= % dush)) clela 4 320 2°105
&5 o(A3lad) el (335 / 100 % Al 3 slagll (s = % alayll) alapll dsiall dpaail) Caruans chelis 12 5
Cien 23 ¢(sloyll Lygiall Al =100 = A6l Lipell 4y guinall salall) Zalad) Ligall 3 &y guimnall salall Copasn
sindl 538 Tl (100 * (Aol Rl (5 fole) ps = Aakal Aasel) ()] Akl el (8 Aypumall 5Ll
Alleal) o gl (5080 (1
100 / 58 x daa )l Al 3 i guimal) 5alall &y giall dpasill = (gpuinall (5<%
.Keldahl method Jala da;h Cua KU g DU 4G il dnili—
tibaa) Jalailly Ayl asaa .5
i) st ehay XLSTAT Slasy) zalial) axdiady «Jal€ll Jlpdal) apaill Condl diti & a2diud
46 gsise de LSD (ssine (3 Jil ded Climy Glawgiall on 45)lad) cusis «Fisher jlial; ANOVA
%95

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
17



Tishreen University Journal. Bio. Sciences Series @ 2024 (4) 21l (46) alaall doalonll aslall . 050 daals dlas

:AdBlially i)
Aaliiy) e Yl
CVL S e (asiiall/ gy ama 47.25) asiall 8 Al alual) 2ae Jaugie 8 2aLill ADLW ¢
2 Cua e lgin Led VL Calias ol gy Lad Aygiee i o VO el ol Laiy g padll
343.38 () @il gl (ps (lasiie 4.335 3.67 o zols) ZUY) 558 b Lede Jeasidl adlial)
alall ADLly W) g o WL G L Lygee cligd 4 Gllia oS5 ) 3 (§495.75 5
(2 Jsaal) (£465 5 250 4)
A ptall Sl Aalisy) clpdisa Jamgia 1(2) Jgaad)
(Rasaadl 3o USlly AsalliYly askiall (g9 calinll 30 caghinll/all aluall) 20)

alal gyl YL
LSDy.05 Laliy) Clyise
M453 S41 S$38 S27 S19
a b b b b ?L“‘Q‘ e
14.46 47.25 21.25 10.75 13.00 11.00
3 ghiall /Ayl
0.85 42 3.75° 4 3.67° 4.33° 28lal) 22
210.14 465.00° 495.75° 343.38° 411.75° 403.00° (&) sl 5
b ab c a bc 4\.);134}_”
33.26 277.34 301.16 239.94 324.63 270.31 o
(& 8)
10.90 93.42% 100.70* 84.01° 109.96° 92.18% (%) sl 3 S

%95 dygina g giua is dygine lly B agag Al aalsll ) Cad ALl Gial) juds*

(A8/£277.34) 2lall DL o lgina ag iy (45/¢324.63) oY) daliY) S27 Dl cuia
S38 ADLl & J) daly) culSy L(35/8301.16) SAL ADL lae Augadl DL s
ALy ) G ol culSy L (48/¢270.31) S19 ADLA G5 L ssine (3 05 (£8/§239.94)
e Lisine Laill 03¢ (%109.96) S27 DLl i gis Cum cAality) 3 355l Jio Aysall 50 LSH 3 aaLal
(%100.70) SAL AL lae s paall VDL 3l (%93.42) aalall ADLLY

Leiad Caliady i)y 30 oo dardivuall 4y peanll Balall @Dlgind o 45,08 o jhill dygnll 50 GS) dad Jis
sl 50 S ad camgl ady agle ety (o3 gl e BN e S 808 (L A £ 153Y) ey
(Ahmad, 1995) 5)S3 Al Jlaall anin axill o3 z)3555 <% 109.96 5 84.01 (s Lo dasgpaall iYLl
(Holkar a)S ) axdll e 58T L3l V) «%120-80 o e 525 P. Ostreatus dadll & dysall 5e LSl
35ty . %T4-63.4 n e Cangliy Al madll (5 e P.oostreatus kil i)y xie and Ram, 2016)
Ot sy e gjlaall il e Apype Ay AL 17 s iy ) (Ahmad, 2020) il ae gl o2
Lo 4pal) ailiall ae Jansgias el Lo 28.2-5 (Lo asiial 3 Ayl slua¥1 aae Jansgia L iy el
O Lo i) il (£503-235.5 (o e sy gyl agiiall g Jagia Ll dlagiie 4.67-3 oy
of (Hossain, 2017) ,S3 a35.%110.43-65.17 o e dypeal) 50 LiSl) Ay <35/¢326.73-191.10

Print ISSN: 2079-3065 , Online ISSN:2663-4260
18

journal.tishreen.edu.sy



daal il (45 danss e olaall Jladl) (g Ay Ay SV 1Y (SlasSl) uSGlls daliy) Ly

Ll e Gandl 13 8 Lug paall VDL e )y 55 um 2S5 Lo 1aag kil =5 3 Lags 10 eyl o)
AiSan Tygan 365 Aalil) e o Jpemall Lol Juafl) maniy (o41 (5S))

sl G (e Ll e bl oda b Leilan ) Al VDL Laliy) Chdise gen ad il
Al de gy el Asad) VL lia Wilia 3 (uls g glaall aill

1A all) aluadll Slaasl) o 1Ll

(3 Jsaall) aaLall ADL (hus Lot L s paall L SLal) ogind) 3 Cullg s dsmy Al Cuiy
il ADL e Usine el odgy cising (%7.43) S27 4Dl 5 Aalad) sold) e oY) Al il
S41 ADL b Al saladl (e JAY) ssinall K Leiy ¢(%7.11) S38 DL lae g paal) L il
(%06.71) S19 DLy (%6.33) 2w Lall AL (s Lt Lygina B3 (152 (%6.03)

e %2.6452.94 3.06) 2SH 45 Adall el (g dps el e 195838 (S41 YLl cgial
e %1.275 0.55) S27 iblully alall DL e Lgine iy (sl e o ylaill m5Uall (sl
(3 Jsaall) osinall 13n b Tigina 136 Lagin 05 o il (15

8Ll AISally g aal) cNSUAll ibasSl] oSl £(3) Jgand

. Sl 60 Sl alall algall 3alall
W) | caall e g yall Gkl
<l B 24 3\ Ois i 2ila P\ o
Gl sl e % Gyl sl (e %
14.16% | 2.07° | 4562 | 8.39® | 29.77° 2.64° 6.71% 93.30% S19
14.83% | 2.44° | 47.11 6.00° | 28.62° 1.27° 7.43 92.57¢ S27
17.07% | 3.13® | 40.50¢ 9.65° | 29.66 2.94° 7.11%® 92.89" S38
14.62% | 2.53* | 56.50° 7.06™ | 19.29¢ 3.06° 6.03° 93.97° S41
a a ab bc c b c a
15.31% | 3.47 52.64 7.33 21.25 0.55 6.33 93.64 M453
3.30 | 0.63 11.87 1.66 1.97 1.22 0.70 0.70 LSDg o5

%95 A& 5 gima tis ) (o be dygine cllg b agag A aalgl agardl Qe AdlALY CiaY) juds*
8385 S19 bl 4 eV Gasdl ol ool oo lalfae G s,
(%21.25) alall DL e (sgimal 1ags Lsina gy (sl e ccalad) (35l) e %29.66 5 29.77)
L) sen Lsina lgile iy (%19.29) S41 DL & JY) gsinall (IS5 A g paall YL il
c@laall Lkl (e Biaall <YL (e S38 5 S19 bl Hlie) ¢Sy @l (3 Jsaall) aalal) ADLI,
Gl gaen Liad Lads «(Nicholas and Ogame, 2006) ooyl o olsinay & 4ily Cagyaall
Jaall e sas Glall 56l e %29.77 5 %19.29 5 m Lo z5l5 il e i (ssina I3 Aug padll
or W ozl A (Khan et al., 2016)s (Bano and Rajarathnam, 1982) J& (. S3 (g
oSy N gginadl e el Lady L ) e ocalall gyl e %425 175 %38.7-8.9

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
19



Tishreen University Journal. Bio. Sciences Series @ 2024 (4) 21l (46) alaall doalonll aslall . 050 daals dlas

a8 Cus (%19.29) S41 ADLA lae %23.305 17.80 o L zsh 3 (Mandeel et al., 2005)
el 138 Gaa Gl e Wisine

o Ui ssinall gy cidgiis (%9.65) S38 ADL 8 dad el clals cslojll e gsimal) Cum (e
DL aalall ADL Ll .(%8.39) S19 DLl e dugnall VL Al aalal ADL)
(%6) sinall 132 JAYI S27 DLl pe Lsina 3 cllia o< o (50 (% s e <7.065 7.33) S41
(3 Jsaall)

Slo Lsine ssindl 13gy gy (%56.5) SAL iDL b LI chuas Sl e oY) gsinal olS;
DL e V) 8L e Lgie laysny cdgin A (%52.64) aalall ADLL o0 Laia 5 aY) YLl
VO aan ssinadl 13gs Lggle ising (%40.50) S38 bl & J8N) sl (IS5 (%47.11) S27
40.50 s haun s Sl (pe A padl) Y ssima moli (3 Jsaall) (%45.62) S19 DL lae Lsins
(Khan et al., 2016) ¢ JS S5 Cum i) culuhydll 8 53,000 adll e 6f Calall 03501 (e %56.5 5
kil saa of (Filipa et al., 2019) 5 %48-37 o L zsbin gylaall shill & Sl (sgina
Sl Gigll e %65 LI Slua g KU e gylaal

S38 ADLL lae W g e Ligina (Giladl (sl (00 <%3.47) Cpall (e lalgines LAl AL ¢d s
N gimall (1S5 .(%2.53) SAL DLl lae WL 3l e Lsine ggind) 13y cidsin ) (%3.13)
On L VO sime s clegin Ligime (5 sy (%2.07) S195 (%2.44) S27 bl
O @laall Jhill gsima of say (Randive, 2012) o535 L ae Gilsy 135 ¢(3 Jsaall) %3.13-2.07
oaall Lo b lasy 03l (Khan and Chandra, 2017) 5 «ciladl o5l (e %8 5 %1 o zsli ol
colaall ) 8 %8 —2 sl

o el s G e 2 Lal ADLA) s Lty Lad VDL (gine 8 Aysine Tg i dllin (S5 o)
kil s LYY 4 of (Wang et al., 2001) o83 L ge Gl L Va5 . Calall 034 (e %17.07 5 14.16
sl sl ulad e %27.6 5 %7.5 o sl Pleurotus sp.

Walsine o opi Wilg S & gylaall kil (h 4y <YL (Beluhan and Ranogajec, 2011) duly e
Chaa sl (gsine OIS iy gsoial) @laall Shill (ssine e el S d@lally alolly cadlly il o
e Ablae dagil) CulS Ayl S el LS5 3 (Chang and Wasser, 2017) hal s i . i
e 23 Goii (Ahmad, 2020) cadl sy . obsolly skl e el (sgine ae Sl e ssinall Cua
e Wsinay Aaliy goyiall ladd) il e Sl LSy ladd) il e dyyead) Dyl YL
LAdlal sald) (e %38.7-8.9 (e zslp Cua g0l

Gsina o lgpany 3 Gy A0l pualiell e dia gsine D Augadl GV o il sda S
& Sy due 5 DA 2555 (e (Zacharia and Doshi, 2004) 4] Juasi e i LS dylaill YL
Gililee s Ghasall (e JS5 ADLA ) a5es BN 038 s . ostreatus gjlaall jlaill el S5l
el dag iy pedkain)

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
20



el 08 Janss e gylaall pladll (pe s Ay VM a0 L)) Sl Ayl A

(A1 ealiad) e Ao 3l Jaag o giane s GG
Ganl) b i) (pal) (45) del)3l) Jangd C/N iy goamall s Slls Aala) 48030 il €all aas
:(554) clsaall A LS culy VBl de )y amg Ji

Ay paall e Asys S8 (@B\ L,.G) A3l Jag S i3 :(4) ¢§J Jdssa

SIPEN sl s by Sl L L alall oyt
C/Niws | I | gl 40 )
Bl 5ol e % by 0y %
142.15 0.33 46.91 | 2.10 2.97 11.21 | 43.12 | 95.12 4.88
Ly paal) cdlud) de ) say (el o) As )l Jawy S5 :(5) ad) Joa
i RGNS I PPV POy gl il sl alagll ity 3alall
:;: S‘au\ % salall (e % ol (e % | e % Al | Balal (e % | Balall (e % FEIN )
FEN PN FHN] A3l salall FHN] FEN %
70.79 0.38 26.9 2.54 3.71 34.12 17.8 89.64 S19
92.17 0.36 33.18 2.41 3.10 21.11 28.13 91.01 $27
81.76 0.37 30.25 2.47 3.32 28.22 21.35 90.58 S38
87.08 0.36 31.35 2.45 3.52 24.02 25.17 90.42 S$41
77.95 0.37 28.84 2.50 3.64 31.25 19.47 89.93 | Mm453

Alall sald) e JS e ilaall Lhadll ey e Aol dawy ssime palisdl (55 4) Clsaad) e
o S5 A (Ahmad, 1995) ae 385 135 ¢pisplly LI il ySally sloyll e ssinall 2Ll il
&b %12.6856.49 ) %6.525 %2.51 oo caly 3N G5 caalll e Glilia & o) A
ve ) Ly malll Gy Gsall @yss sl Ge JBd @l wlalad GGl (il e o)
Sl (e gginall 32l il Leie (Soilman et al., 2003) zili as 385us P.oStreatus il ic)) )
e Al Blasl (sgine mliasl oAl (Ahmad, 2010) sans b ae Lads cglaall Jhaill del) Lol
O o Blusl sae o (glaall Dhill e Bl Aoy da il e Walsine 2Laly CLIYIs Al sald)
Glhaly 5 &I e IS e %50 sy maill (8 (e Julay il Glaaly )3 iy pedl) (i85 il
DA i oy lae Tl o3a A il (e ssinall 2Ly clegia JS %50 Ay catial) 3)lisy il
a1y ddladl salall A Galassl of (Kim ef al, 2010) ) S5 285 .%50 8,3 adld +%50 el iy
A1 e Gpuats dysanll Slsall aan o 5yl 45)d5 Ll il dalles da 4 SOMS i
& alaylly osall e ssinally Al g0 of (Zhu ef ak, 2012) xas WS .(Ayala ef al., 2011)
oRlis) g Al G 585 QSH b lagaay SV ual oy gl s5e e 2l Akl SN
phae of Ala ) 2gm @D G Oy %4 Aty Gaindlly %15 Aoy 55LLalls %17 dawty sl shaasgl) Ao
plasin) adall ey« il Uy asalusall sei oL la3ha) o () cilagpl) Aanls Jla AdaD) s s

Print ISSN: 2079-3065 , Online ISSN:2663-4260
21

journal.tishreen.edu.sy




Tishreen University Journal. Bio. Sciences Series @ 2024 (4) 21l (46) alaall doalonll aslall . 050 daals dlas

Ofsl) ssime 3l LY Glsise alias) G iaall Glilpall Agial) ) B BN o
.(Kim et al., 2010 )

0o sl (alids) dam gladl Hhdl SV Aeh) am C/N duw (alissl 55 4 Gadsaall (e B3l
< (Ahmad, 2010) 43l Jeasi Lo ae G5y 135 e )3l Jay 3 JSI g5 A 5055 spannl) ()50 1)
Al Sl e gsinall (@liail un dgays i 556800 Ll e del)ill an C/N A (alissl
Lossll b ALY Glleally il Jalis dags jelail) dlee oW ol (CO2) (sl ansl 6 le
Achl ol jhill dspiie sai ) 5yallall 038 aa i . (Owaid et al., 2017) Lhill dpsyladl culagsily) ddaslsy
-(Mortada et al., 2020) 5580 38 S GUaly 2pslslad) salal) Jlas 8 palis Laa

Gl gilly clalitiuN)

ralaliiiay)

Sl Aliad) dplaall AL ae Ajlie 32 Lo gis Apali) Clivalse G jaad) Ayl SV cyeli—1
cplaad) hadll sl gylall 2yl b Lealadiad (S

GLIY) G (gsinall (it Gun Ayl jaalial) o del) 3l day syine b (laall hill delyy fi3i—2
L Slilgaadl d0a5 Ao ])3H e Jasgl) Jlasind Sy (Ul ¢ ally alySadly slo)ll (e (g5l Slajs

1 lua gil)

Cun e R Juadly Laliy el o Jpeanll dilide del)y Talugl o dgpaall ¥ Ly daslia—]
& leelaaind dal e (gl il ddae YIS Laslaie) e Jaally A8l jualiall (e (gsinally ankal
Lolaill )

&y (SOMS) Spent oyster Mushroom Substrate dSlgivall (glaall Hhdll 338, Gldialgn Aulyn—2
L sl Calall DS ol i) gpall CaleS Lgaladiiasd 45\K0) 4d yeal 451331)

References:

1. AHLAWAT, O. P., SAGAR, M. P. Management of spent substrates and waste disposal
of various mushroom, Lesson 13, Mushroom production, 2007, 164 -17p.

2. 3-AHMAD, L. Study of the effect of the substrate on the growth and production of
oyster mushroom. Scientific research prepared for master degree (MSC) in agricultural
engineering. Tishreen university (In Arabic), 2010, p: 96.

3. AHMAD, L. Study of Ecological and Biological Diversity of Pleurotus spp. in South
West Hama for Selection and Culture of High Quality Strains, PhD, Thesis in agricultural
engineering. Damuscus university (In Arabic), 2020, p: 188.

4. AHMAD, M. A. Scientific encyclopedia of mushroom (2)-Culture of mushroom.
Arabic house for diffusion and distribution. Cairo, Egypt (In Arabic), 1995, p: 247.

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

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

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
22



daal il (45 danss e olaall Jladl) (g Ay Ay SV 1Y (SlasSl) uSGlls daliy) Ly

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

8. ALAM, N., YOON, KN., LEE, JS., CHO, HJ., SHIM, MJ., LEE, TS. Dietary effect of
Pleurotus eryngii on biochemical function and histology in hypercholesterolemic rats.
Saudi J Biol Sci, 2011, 18: 403-409.

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

10. ASGHAR, R., Tarig, M., REHMAN T. Propagation of Pleurotus sajor-caju (oyster
mushroom) through tissue culture. Pakistan journal of Botany, 2007, 39 (4): 1383-1386.
11. AYALA, M., GONZALEZ-MUNOZ, S. S., PINOS-RODRIGUEZ, J. M.,VAZQUEZ,
C., MENESES, M., LOERA, O., MENDOZA, G. D. Fibrolytic potential of spent compost
of the mushroom Agaricus bisporus to degrade forages for ruminants. African Journal of
Microbiology Research, 2011, 5: 241-249.

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

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

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

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

16. ELIAS, E. Effect of the nutrient media on mushroom spawn at local production of
(Agaricus bisporus). Scientific research prepared for master degree (MSC) in agricultural
engineering. Tishreen university (In Arabic), 2008, P: 82.

17. EZ, A. Eco-Geographic survey and genetic diversity assessment of Pleurotus ostreatus
(Jacq. ex: fr.) Kummer in Syria. Scientific research prepared for master degree (MSC) in
agricultural engineering. Aleppo university (In Arabic), 2007, P: 138.

18. FILIPA, S. R., LILLIAN, B., ANABELAmM M., ISABEL, C. F. R. F. Cimo-Esa,
Instituto Politécnico de Braganca, Campus de Santa Apolonia, Apartado. Braganca
Portugal, 2019, 1172, 5301-855.

19. GAMAGE, S., OHGA, S. A Comparative Study of Technological Impact on
Mushroom Industry in Sri Lanka: A review. Microbiology, 2018, 8: 665-686.

20. GUADARRAMA-MENDOZA, P. C., VALENCIA DEL TORO, G., RAMIREZ-
CARRILLO, R.ROBLES-MARTINEZF..YANEZ-FERNANDEZ, J., GARIN -
AGUILAR, M. E., HERNANDEZ, C. G., BRAVO-VILLA, G. Morphology and mycelial
growth rate of Pleurotus spp. Strains from the Mexican mixtec region. Braz. J. Microbiol,
2014, 45 (3): 861-872.

21. GUPTA, S.,SUMMUNA, B., GUPTA, M., ANNEPU, S. K. Edible Mushrooms:
Cultivation, Bioactive Molecules, and Health Benefits. Bioactive Molecules in Food, 2018,
pp. 1-33.

22. GYOREFI, J., HAIDU, C. S. Casing-material experiments with P. eryngii. International
J. Horticultural Sci, 2007, 13 (2): 33-36.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
23



Tishreen University Journal. Bio. Sciences Series @ 2024 (4) 21l (46) alaall doalonll aslall . 050 daals dlas

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

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

25. ISHAQ, M., FIAZ, M., ULLA, S. SH., KHAN M. B. Evaluation of mycelia growth of
oyster mushroom (Pleurotus floridanus Singer) on different media and cereal grains.
Journal of Biodiversity and Environment Sciences (JBES), 2017, 11 (3): 67-72.

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

27. KHAN, F., CHANDRA, R. Effect of physiochemical factors on fruiting body
formation in mushroom. International Journal of Pharmacy and Pharmaceutical Sciences,
2017, 9 (10): 33-36.

28. KHAN, S. H., SUMAYYA, R., ABDUL SATTAR, S., SADAF, J.,, MUHAMMAD,
H., SOHAIL, A. Quality evaluation of oven dried and fresh oyster mushroom store at
room temperature. Academy of agriculture journal, 2016, (1) 1: 18-22.

29. KIM, Y. I, SEOK, J. S., KWAK, W. S. Evaluation of microbially ensiled spent
mushroom (Pleurotus osterauts) substrates (Bed-type -cultivation) as roughage for
ruminants. Korean Journal of Animal Science Technology, 2010, 52: 117-124.

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

31. LUZ, JM., NUNES, M.D., PAES, S.A., TORRES, D.P., SILVA, C.S.M., KASUYA,
M.C. Lignocellulolytic enzyme production of Pleurotus ostreatus growth in agroindustrial
wastes. Braz. J. Microbiol, 2012, 43: 1508-1515.

32. MANDEEL, Q. A, AL-LAITH, A. A.,, MOHAMED, S. A. Cultivation of oyster
mushrooms (Pleurotus spp.) on various lignocellulosic wastes. World journal of
microbiology and biotechnology, Kingdom of Bahrain, 2005, 21: 601-607.

33. MANZI, P, MARCONI, S., GUzZI, A., PIZZOFERRATO, L. Commercial
mushrooms: nutritional quality and effect of cooking. Food Chem, 2004, 84, 201-206.

34. MORTADA, A. N., BOLHASSAN, M. H., WAHI, R. Physicochemical composition
of spent oyster mushroom substrate. Malaysian journal of analytical sciences, 2020, 24 (6):
848 — 854

35. NARAIAN, N., DIXIT, B. Nutritional value of three different oyster mushroom grown
on cattail weed substrate. Archives of biotechnology and biomedicine, 2017, 1: 061-066.
36.NICHOLAS, L. G., OGAME, K. Psilocybin Mushroom Handbook, Canada, 2006, 209p.

37. OWAID, M. N, ABED, I. A., AL-SAEEDI, S. S. S. Applicable properties of the bio-
fertilizer spent mushroom substrate in organic systems as a byproduct from the cultivation
of Pleurotus spp. Information Processing in Agriculture, 2017, 4 (1): 78-82.

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

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

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
24



daal il (45 danss e olaall Jladl) (g Ay Ay SV 1Y (SlasSl) uSGlls daliy) Ly

40. ROYSE, DJ., BAARS, J. TAN, Q. Current overview of mushroom production in the
world. In: Zied, DC and A. Pardo-Gimenez (ed) Edible and Medicinal mushrooms:
Rechnology and Applications. First Edition. John Wiley & Sons Ltd., 2017, pp: 5-13.

41. SHASHITHA, K. N., SHLINI, P. K., SINGH, K. G. Vegetable waste a potent
substrate for cultivation of P. ostreatus. International Journal of Research Studies in
Biosciences, 2016, 4 (6): 5-9.

42. SOILMAN, H., HAMZA, A. S., EL SHINNAWY, M. M. Effect of incubation periods
with white-rot fungi on the nutritive value of corn stalks. Acta Hort, (ISHS), 2003,
608:177-184 http://www.actahort.org/books/608/608_22.htm. Date: (22/4/2008).

43. WANG, D., SAKODA, A., SUZUKI, M. Biological efficiency and nutritional value of
Pleurotus ostreatus cultivated on spent beer grain. Biores, Technol, 2001, 78: 293-300.

44, YANG, W.J., F.L. GUO, Z.J. WAN. Yield and size of oyster mushroom grown on
rice/wheat straw basal substrate supplemented with cotton seed hull. Saudi Journal of
Biological Sciences, 2013, 20: 333-338.

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

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

47. ZHU, H., SHENG, K., YAN, E., QIAO, J, LV, F. Extraction, purification and
antibacterial activities of a polysaccharide from spent mushroom substrate. International
Journal of Biology Macromolecules, 2012, 50: 840-843.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
25


http://www.actahort.org/books/608/608_22.htm




