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irilrsl! +bll nuUL

.Lll iJ.lriJn ll ii.Lt
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HyrEnochaetaceae Hylnenochaetales
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Agaricac€ae Agaricales /;!:r} JliI aErr iDn &i-
i.!. iry :,uJll-r
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Sclerodcrmataceae
Boletales

..j,1. s.Jl.,rt-:. , *. t*
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..1,.! t-tt$ .t:&( i-lrll) d{rs

(.l"FL)r-i.-ll lJ-lr

Pisolithus tinctorius
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+ il TPH )gA d:,nt *t Phe inus sp. ) P.ostreatus

,4. _.;Uitt -,; a at 4- *p . qitnll sle , r,eul.r.j--. r6J l8

k3*.+ ijJE . UIIJI+ "J+ 
172 t\ )l ta)$j; s.Laege tq

n IJl, ,i 173 i Jl rE!.rjll J.6

x Phellirus .tP L-.&l-rjl J-s".:rt-J.ill d! cJih:ll d,r-l

Phellirus sp t A. qegetilqxP.osbeatus J P.ostreatus

20 .JFS :elsll crulJlsr,!,Ul 'it3 d yujLl,4. aegerila x

icujl Ll,I r...i ,1 :jJtL , .r6f-3ll slc . ,., +jlL ,j+ 32 -, 20r

-)Iill sl $Jl l.).a O- e.ln-.,i. O-rl.ll-i "J+ 173 c,+ eil
O- 'i ,, s-lcl du3i'l(,j€J4f, J.;il ols P.ostreatus

,rr i Ur, a+.! rtTo 89 cili ll iJlsll i:lill crurlsr+l.1l

+Ull dlrlill ..r*B .r cl..ail r+"Lill ciralsll i++ clilS !.rBr

LrJ3.11 sl!.;r!l i,,; ,-.:rr il cr)ilill elrl clsl '.+ii. '.).-.r

.%88J1 % 8l iFU

o:l,l Phellirus sp- x A. qegelitq, 
"J,ill 1r+ r-lilsll cJ+-

{J, ,%76 dlirl i...r,. J a}llL+ ,j+ l0 .r$ TPH l! t6r1

&- gll Phelliwrs sp. xP.oslreqtus ,'$J"itl ar+ Ji,l::ll
'+j 

c-l,J t-.s , Yo72 cllj:il i,,;. j (u-!Ut- ,jr+ 12 +rt
, -i.. yo 53 Jj,3l i!..i,J iu+JLJ r-r-+ 20 oliy1';S1*r.laJl

. A. qegerila t P.oslrearts auLill d! (Al.$ll

sL 4+.Ul .:.lr"till &,.'.\lsll J$B ol (2) dsJl J. e]E^{
1+iill (JU$lsdJJl cIF! q;+'r. 'l.lrJl crtiti- !-r

. ..r.rl 
".rJli dS -u,B a. cLail OIS irKll

2014 ( 4) 19 ,ii}ztt pLtt c-:tt i!?)

ittt. ll otl ll cJUIi- .,r! !I5,I| irLilll dJtlrJlslJ{l+ll '!6Ji Ll

r,Lill J!+l Ji (2) dsll n$ll C)- J-J isl*J dLI

A. t P.osteqtus JeJEiI ,Ja !.J- t &n Phellinus sp.

a1lllLr cj+ 20 ,'.:ti il TPH cF 1+. sll .lljLvaegerita

A. J P.osareatus , 'r.lill 1+ . (yo 53 JUSYI 1..-.i)

t .t & qr! frKllf+ill oU9..j51+-$l 16. -.r 6.1 )l aegerita

+UJ .W 6ulr.; 1{3*.1t irJli" a}Ill+ ,J,. 40r 38

. au,lll, ,i 43 .:,tr.Ailt+ trrll cJ$

.+lt c,ti.r{rl}*Jt d,Jt.ljt 4.ajiJt.lt r}i 4fu,alt !l+ll 6'nr er irjr.Jl ,3tJ,tllt Jrlll(l)ds-
(Pol.= Phellinus sp. , Ple.= P.ostrcolus , Acr.: A. oegerita, R]sw WaL=Raw Water)
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. -; L,jts illJl i.+jul oL.r.ill arl (l) r-.n &,\ll a!o.J

e Hymenochaetalesl Agaricales ,-.1 ' qr-j.; C+-rl
,".t : .!t_p 7 s_ic ,.. - ui Boletales r Polyporales

-,Srophariacrael PolyporaceaeJPleurotac€ae

J Hymenochaelac€ae ., Agaricaceae

.-iJ O.; . Sclerodermataceael Ganodermatacese

l---++Uul cJr l,t.;ll ----l .'. -". Agarimmycstes

. iu,lilt iSLJt !-.b Basidiomycota

au.3ll i-L,J ki)ijlJjr 6t{'ljll .Jr i}- tlrl i53 ,:rnjl

6t+..Jc trucl gsll 6)l't+lb i;Hil oli3.JS_!'rl\X qUFll

.:r e- i-rj.-,)l a. j-tll l,i iJEil.l+ll dJlili.lE-J v-i'AJ t

..{-lJpl!

6titil clLJt L .rrt ,,lo i+Ult 6r$liit JriE (l) dsJl o_!e

dtJl ;-l inlet wasle water iilLll d$ +UJl .W
d$J.ill dll (TPtl) iJKll l+lill cJ,JrJlsrJrJ.kll dL3 $j
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(Pol.= Phellinus sp , Ple.= P.osteatus , Acr.= A. oegeita, Rtw Wat =Raw Watcr)

1 Phellirus sp iu'}ill r P.ostreatusr Phellinus sp. .rr !l 6rrrr Lir s-lo i+ul &lu}ifl )iE (3) Jsll e-J,
A' aegerita 

sp olJl ui-J inlet waste water lrll,-Jl Ji +uJl
..r6L:ll slc. a,,r.r.r,J,.43J 44 l-# TPH '6.J:gJ JE_.:l J,J+r, (TpH) i+ts! i+lirlt gurJlslqrdt clL:

etS 3.f i. ".r-.,-r 1+Ul cruJErl J#Eul (3) .-KJl u. ai-+ 1A. cqgerita;rJll s.L. pheltinus sp :LAr5rs,
1 Phellinus sp. .arElt u. dsl !+ cr).ilsll -.;iu .'.p j.-ll Jil Jli_ J. TpH cr- i+; ;s, 4))* A p.ostreatw

!,jll rt-sll IALL s-ll i-+,nrll.u 'r-.n LJr P.ostreatus ,.s152 -a.t;.f^ yo 76 dluiiti,t.ir. J auC.lli.j,+ 12.jlJr 6,
cr,.lt q!.:;.r.1& t- '.. -i C- +l-il .:.l+liillal*,''.-1 {Jr.di.J,titrr !.1,!, ..;1l,rr rl .rJ rt otiL- r.s O+!.ff+
ul tl . 9rr.ll dlJL qiJr. li allj rl l+l"L! Jili dJrrl ilj.lu 

42 ,,1 i;Kjl ou,..1ts_,r_gl qbj6,t crut posrreatr.' )Litt
oLJ'Lill r,,r sJ. .lljs :! iJ.lc i,rE6,..r p-l J'.irrfJll J']'iil $A. aegerita,.tijt L.t.% 19 clu:ilri _tu auruL,j+
Jl 6ra t- (rlriJl ) iltLll ,rrL- .,l. uils.'.-r il dJiYl .d*ul+jr52 ,,6- j .Jr- ll TpHJdFitgl gr+l

o' +'ll aldful L lrlg$)l u.J s4i'fjl lLrll dl"'bl 
d.rAr A. aegerira -, 

p.ostreatus. iurill d+ dirr3ll 6J,r
i+L" o. !-,+s o,-: el,JJlll eiJl ol qj J.J dI crLlall ollltJ rj!+15 ci.i! il 1{KI i+Lalt 6E Jls!+kx LIU:il

.(19 .18 ) ;BJl r-"{!9-y.1. I clL:lt +".FI .1" cDr:,tsl uc,p *L d+ r!.,lr % 7l d!,:it 1,^.i.J

atO

ti.o
I

1,'
3'o
:I
lt0

I
.;

.f s +sos d a'l&' €

.4+lsll euJr.rsu'#l vr O'J^$ !.ia.J i-r$.I dE 1,etn-I ol+I €Uli, {rJ i-lJ-i"I s,lrJEljl Jill (3) e
(Pol.= Phellinus sp. , Ple.= P.osbeolus , Acr.= A. aegeila, Raw WaL=Raw Wster)
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s.;l P.oslreolusx Phellitws sp , ";,!ill .19 jitslt 
'c!t

i-,i,.r , ,Cll, ,-n+ 2l aLil ir!6ll (JtilJl.slqlCt is. Jil dual

Phellirws sp. x c-tiu,l.r:ll ,ror ir iJs {Jr, % 5E c}jLl
j$!i)'i- 1l A. aegerilax P.ostrealus )A. aegerila

ii- ds Jr.lj JisJ !l .','rl,ll ,,-L, , 'eul+ rj'+ 30-r 25

l{.! c}.a!f cJil.$tl.l A. qegerilq! Phellimrs sp. ue Jill

i.r'11. \ .ul (Jl,ili- d. plt t.)A (,Ja c.si .$ (JS i-Ui &
.!KIl r,!il. I cru}Jlsr'!.L.ll d.: s!

2014 ( 1) 19 ,liAt /,tlJ ,:,!si U

lsJlill i-.rlJl .lJ rl .,lc +Ul crLJEill ;fi (a) cF-Xl cr8+

L!.3 *i ".J 
dLJl v.it- is, s! 1}.{.-rli-lLjl '.J-r J.

,-}jll , i .-n J6--.:ll H!.J 1-+lSll 1-Ji'iII ciig.;r<l' JCI

A. l Phellimu sp la,;,lil ar- cls s-l' P.ostteatus

t rr:'o/o 62 dlj:il ii.,!J ntllLi .j+ 19 ,',r\! rl aegefita

l. J.tilb UrIJ'-? ,i 30 ',s. j Phellinus sp J'iil Lb-

; L^)s. r: C- lrJU. TPH -ll iDIJl4 'j+ 50 &- qege ta

. il'ul,.j+ 50 c! gJl crlrJ.ill, l.t!n ili i-.rul .l?ll

"/ .to .ft

ljlstt c,Xr+ltj grFj dLltt

,J. 3l-!I'.r,5ll i+Ul-Jl 6!ur,all L;{ -ritj (5) Js.rll aD*

i!L3 \i JLJI J-J LlLJl d.l+r' rl.l+Jl ciili.l"-J
P.oscealus J-Lall Li'-e JE-XI r& .irEll J .iill 6t-6,!l
.j-+ 0.07 a+ ll i-.1. rcl or ,.<J rl cr- i+; ,+l .li{)l
.ljll &ul!. # , (Jr 

C. l)V , o/o 97 JU3rl :*-ra arJut

Phellinus .J.Att lA. al,l,JL ,j+ 2.4 GLJ,till+ t !!, di6

95 dj:i'l i,,.nJ Arlll, .j+ 0.1 I Jl cLCl dll; l qll sp.

.djdl ,rsJ: ea Lljrl qt 9+e $,4. @geita $]t ut. yo

2 Phellirus sp- x P.ostrealus .t .jil 4o q!'lsll ,5r,1

P.oslreatus x A. aegerito

t{,
.i,
{r({
!4.
3. ,o

+zoI
-10

t

."s "s' {" rt' "fPrd.'

sl s+C dtdl fuI sr... er i.r.-1titt3 !:tr.lt ipti,atl olrl oUlir 1.1. ii.El.. jrsl Ji d lrJi.ll cl1Elll ,!u0 tJs.t

.lr$l ,3lir,ufuJilni

(Pol.= Phellinus sp. , Ple.= P.oslreatus , Acr.= A. aegeritq, R:aw WaL=Rrw Water)
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,Jo . iuuL+ .ji 0.l9r 0.1E cl,iiil 6j e! il dUG,l ,J.l
;s+ Jilr3ll L<,1,. J ' ., LlSl % 92 cijlil i+-.r,J , .,1. l,3ll

,-2+ 0.25 E- Lt!!t Phellirus sp. x ,4. qegeritat))Jlt

. arCJL ,j+ 2.4 '.r+JLi iirE- % 89 dlu:d.l iJ.nr aruL
1 Phellirus sp. lrJJ"ill -ril5 ul (5) JsJl !F e.jEtll Jr'5

lEil OIS aJr+ll .:J.<. !l rW sla:it rr,-. P.osrreatus

tb-l di'lil Lrr.- ir- r.Jl u-la dJ-l.r.:ll d L--r".ls i.x
cr)r:,|$L 9nE a,ls $,4 . oegerita ,'ill U.L.+ (r)ilsll
. s ,ilr ilL ll .,.ll -. -{. l.r,ii" ,Ijll ill- i 4.i. , !-ril

. .LJl (,L l& kbli rb ('a)l 6tl)j.il e.jil lr.
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.i,lslt ,:rrr{ti JJsJt_sl dt-itt . j...1 qir.lt +Lta! .l+dl €'uB. sr ,.J..j-! (llllll }E (5) $.J
(PoL= Phellinus sp , Ple.: P.osbeotas , Acr,= A, aegeita,R^v WaL=Rsw Wrter)

L{1"!, dJ dJl.ll.q-Li &+ll ,,s. -6 c- {rJri. al}LlL+ .trJl irrn- L r(Jlo if$l cJr}ill }iE (6) LE-I e;jr
. Or,Lllr,J. l.5 ,iulifL ,:Ls. rl JrL3;.!Jr c)- si--l r'sJgl dl:&lr. !l

Jjlil ei !.'.J. dEj,r l{Elrl d6J crlrJ,Lall ,11c.Dti,l$ll,',iJ. oLii ei p.ostreans,"i$ drn dEJr rr !.&.,rL.irl
'.5j 6J:t .'^rt ,ri,Js }il.tr,r. l....t: lJrCl drr i<J rl :b. ,,.!! c_)+ 0.67 + jl%55 cjlj:rl 'r ,.r rICl 6j

.% 60 JUi:l 4+.},r tuC.lLi '_F 
0.6 Jl (JYJCI t + Ori'lJL ,-F 0. 8 d.- flll Phellinus sp. }41 6,},

.j'+ 1.4 j'r6. J: d+-:'li.lj6ll (J"i!,4. aege ta 1}i]i 6\ rJ

L-"
:t

I
i-
.J u.o

0.rt

0.2 lll
(o.t,ol td rh. kt nd{nr h{a<

.:tr,.,

.igs 6f.a ur.a.t 1s,lu..ll di+uj.Ual ,.:.{I3". &.:rtr jr6lr,y' irJ.IjFl {,t{blll Jiu (6) ds-
(Pol.= Phellinus sp ,Ple.= P.oslrealus , Acr.= A, aegerila, R:aw Wat=R w Wat€r)

) A. qegeritax P.oslrearas ir- rJ3 r.r]CJl-r.j+ 0.18r Phellinus tP ostrearar duGill ,i.nli\(7) d')ll O-

Phellinus sp. ,< t Pheltinus sp. x A. aegerita dJrru - d, brtl crt.6. Jr aF qr J-6I I .rrr-t aDt3' ar' sp'

. ar.JJ? .i 1.4 '.J,I+J\ turli. ,.,tl,f,lt sbt P.ostreatus 0.03 rjs. j g-! lt .rAJl ;-J iJ. L.ll Lli iEr l -rl 'r I \

P.ostreatus..!-.Lill Jit-j ol (7) cFll lu o- c!-+ \ u\ tyo 97 (Jlrjil i-i,J..,lL3ll .,1o. aruL rjl+ 0.04r

uls 'oli!. ilj,-+ l-.+.n -\b dJ+ll JlJiil d Pne llinus sp; allll+ .j+ 0.3 cl-,+rtt esj tJ+- qr} .a . aegeritq J,jll

osa,A. qegerita Jill 6.rLr ' 'r 6, ' r\'15 o" d'i'l 1.4 6tx'LilL ltUj Jn 'lrl].1+ ljJu' % 78 Juiil:-'jr

cl.il frir.lJl a{*ill e- {X|$ i+J:j cilS 1;.lJl }i. )l J.ill 'ir-,rLl, ,i,.

.l.)jii. .-i. jl driilt -.r;.ll otl,Lill .so .-Jtilsll cljii.l e..i &Jlnr LS

0.1r0.1 c.rli drilll ssJil LJln # diblll elrl ds''ri
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.i:l3ll c,Yrlrltl sf o.r^il ;...1 lJul! cJi iptlalt cl/t otl]i. ./ i"rri.tt ctuJtlll Jr'tll (7) dtf
(tol.= Phe inus sp , Ple.= P.ostrcotus , Acr.= A. qegefita, Raw rrYat=Raw Water)

A. aegeritq x a,gr}'ill ;ea Jilrnl Ll .%92 ;L* ls, J,.15-)lilli'-JJl .l+Jl ( iLL-),{,!n $
26 djiil 1+..ir drIJ\. rj+ O.2S j'6- Jill af. rG P.ostreatus -',!ill (,rJ (8) dsll i-r l c,r ,trru .r--+i \ dt Jl
J+5 . Lri'Yl d.)illll ,rpi j. [5 aF 3.tis JJ l:iE ll % 0.0 !sJ: J+- rl &till crtr6. ! duiil LL'.al P.ostreatus

Phellinus t P.ostreatar uu,Iill J+ll ol (8) !trJl Altlr Phellitrus sp .lill {riu % 100 dljlil i,!.lr iltl.IL ,j+
i-LJl .t+J ; dr+ll .:irs. r. c$rj ; ;r-rit '.1..-? !.I-ill .sp 92 ci-! dlill Jlljlil i+.jr au.,,l.lLr .jF 0.03 -rSJ ,F. grtt

,:q,lil de(l\,l$tl o- L!.-bal s+ri / J-J iS-).: sit J .J+0.13 \6Jr di- filll. aegerita }}n!l ];yloh
cJ.Jr sjlJr s.lt gr jlt tl:ritl ;s!: .'.L- L , Ljlll i,ujil J.i.l+Jl (,j d.i, ijJli" % 65 JuErl 1,r. J dl,ul+
iUr:siil irlLll O- clSl . il,llL 'j+ 0.05 a..-rlJl .!.ll r.1 Phellirus Oubtll.se cli'lsl (J!.1 r t S . , rsllL ,jF 0.38

.!sj lnr alClL,j+ 0.38 !.+j! r,jls ,,rJl is_JJl,6. '.- .rl du:IJL,i 0.02 + &+ill du:rl *Lbp- xA. aegerita

. LrS.rll ,;c 4iill frJ.ll c!'3ll ,rr tlij'r ot;Aill retj6 Phellinus sp. ,,r,Lill 
"s.1cl:'l$ll 

i.Jrr o/o 94 t+.::

O,ril i.llr aueul+ .JF 0.03 '!6j J+- qrll xP.oslreatus

t.t

lor

F,,

{,,
0.'.

005

0 t !r I
t:r. ?d.lPie pol..A!r. PL.,\r. Rr{r.r

lrl3ll olr+ltl jrsJi sl err/ d....ill ls,.J,.. Cr qtt-tb Ltt-lt l*liatl olr.lt d.tlr.sf :.Jrj-tt €UElll Jitl (S) drl
(Pol.= Phellinus sp , Ple.= P.osbeolus , Acr.: A. aegerila,R w Wst=Rrlv Wat€r)

t.r- i+"jul .rLu'Lill e|JJl 
. : !.^ d .3t-J .!..1 .'rlLi ,_lt_r6. J.I dlu,st s_Jt y_-ji (,_llt i-bJt e.jL_lr D_l iri

CJL!,JI o. +!J C. CrEll ci,tlt P.ostreatus tlill i-liJ i-liJ r uJ. !t i{lJt gt;:)t cJ-+ ltr*lt J i.i}Jsr+.ll
e-,s ('L ..Lill lr.r '.J$ J* qllt [ 2l ,20 ] l_.n.{i,Ut (J- a- ut j_-+.i W.phellirus ) p.ostreqtus t )_t;\

L:rl &-ij lJ{ I I iJ 4.i.., rb % 94 :,. .1,. ipljliill ,,.<J JL.,t L.S 6trs. !l .!{- 1JIE fJlrJi- L"d-.: t-.L {J-3t -i
CO2 Jl r.rr-',J 6.r-!t {,!LrJyl 6ts. JJI J}-s,Jo 1j-jr6 .-Ji.-it c!.lt aE ilrJt cJtlji,l lDJ"'.SIj.t r(6) .Jt
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r-b JL-.1 sil J--b:ll _rJt-ill cJYts J C- , ,:UJ. 6yl5ll
rlJl d!.! jlil Jl l,.tr qrl]l .1..-.-a+ Cr cJLr.I.ill i.!j.lr.

U J,rill -;Lill eisl t l .:,Ia,!i!t gFl ,-r.r rJS crF 1,L-" rI
clils ,r,rr1 p i-511 .n ;J aill,j & J,-i rl r.rll l-r ,rc
J-r d'JtljJill (Jl ' r*1r PDA L r s.lc l-lJJ.ll cJLr,Lill

.l'ilr Or ir+ilr ajlsr l{+ &lJt d:.lsll 24-, (g1eJt) q.t:11

ar- cF *--L ,:. u.. rl .---i ;,u Phellinus sp

rf,i:ll 6Yt- (Jlela l. oegerila t P.oslreatrs ar)},ill

,rJc uJ5 grll Poslrear$ J,l,ill a3 !.r (over lapping)
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Study the efliciency of some Basiomycetes in bioremediation of polluted
water by petroleum wastes of North refineries in Baji / Salah aldin

governorate.
1- Reduction of Total hydrocarbons and Phenoles

Abier Raof M{hmoud Al-qissi , Talib O. Al-Khesraji
Biologr Depdrtcmenl , llducation College of I' re Sci.nce , 'l ikit lhi:."tsih,. T ikrit . h'dq

Absract
Eleven species of basidiomycetes fungi producing of Auit bodies including Pleurotus oslreatus, Polyponu sp,
Agrocybe qegerilq ,Agqricus campeslres Phellinus sp. Coprinus cinereus ,Coprinus comqtus, Trameles
versicolour Ganoderma liucidium, Ganoderra sp. and Pisolithus ,ircrorias distributed on four orders and
seven families. Three species from lhis fungi and their interactions were s€lected for study ofbioremediation on
total petroleum hydrocarbons TPH and total phenols depend on their successful growth on petroleum wastes
medium. Phellirus sp. alone showed maximum TPH degradation resulting in 26 , 20 and l2 ppm in waste water
ofNorth, Salh aldin and Oil refineries compared to 173,43 and 52 ppm in untreated waste water, with reduction
ratio of85,53 and 767o, respectively. *{rile P osrlearas showed maximum TPH degradation outlet unit resulting
in 19 ppm with reduction ratio 620/o compared to 50 ppm before lhe treatment. P.oslrealus showed also
maximum total phenols degradation in waste water ofNorth, salah aldin,Oil and outlet unit resulting in 0.07,
0.67 ,0.03 and 0.0 ppm compared to 2.4 , 1.5 , 1.4 and 0.38 ppm in untreated waste water with reduction ratio of
97 , 55,97 and 100% , respectively, in addition to various ranges of TPH and phenols degradation were recorded
in various fungal interactions.
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