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1.025 b
AB

1.051 b
AB

1.075 b
A

0.750 d
C

P.ostreatus

0.030 b
c

0.966 bc
AB

1.00s b 0.8500 c
B

1.026 bc Agr+ Phe

0.030 b
C

1.090 b 0.820 c
B

1.070 b 0.950 bc
AB

Agr + Ple

0.015 c

C
0.874 c

B
0.947 b 0.963 bc

A
0.987 bc Phe + Ple

0.060 a
c

1.532 a
AB

t;770 a 1.880 a 1.496 a
B

(4Ltll JE o! 
'l) 

6Jl+Jr

;-ll s! i+ll,ll 6J.J Jl r.lrr clr6 ort-ll oritr '
.'qJ. ll # i,l sulsiYl Jl 3J*S.ll ' :.-J!;reJl # J*.:,ldEiyl Jl'.-JrnJl ' ir-tl J.ii

(Phe.= Phellinus sp. , Ple.= P.oslrcatus, Acr.= A. aegerita,)
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Lsl"Jl .r J \ s-ll a-r)L.il s31 ^ tl dJ-..bs 'L+J +j
l}rliill '.-- k+ J+- ejllr TRI LI+. o- :4-Jl TWPE

i.L.jrJl ij.Jl sla '-r-r;11 ,r*Jl .JA 6UjS. LJ. % 65 i,t.i

rsl-: # L.rl . ll etiil Lrtrl a--l!:} at.' )t-:i ri;jtr-jt ,rr
'"s- ;i 64rt:iJl J+- il ar".:l.rill .-- ..-lt 

"--.\ 
dl".ill e!r. -

. .).'1 isJJl rJ $"ll ,jLSJS rti .Ln ,rr aD$U ,)+ 39

&- rii LraJl ;* sulr-.!. !j lr"ull drLJAiIl JiE ul

i-;,UAt 3t1-:Yt 6;.+ .-t'. LJI- tiC l. aegerila .;ldzl\

tuJli" % 86 JD5il 
-ei...j. 

r AJtllL eJ+ 0.007 Jq- il , ,, ,Jl
L Jaill pr'jNl .^-++ iJ+-- 

' 
L,r .l*]Jlr "i+ 0.05 '"Jl"!I,

ktu rb JlsJJl '6- J3 i LJi* L!.,i l..$til::r -:-rJJl
i.LLlr J+ J+lI .Lf) ")LJ rl+.rj.)E i-Lr J+ .l-+ ,.!-lc

. aJrlJL rjF 0.1 1.j ,j:ll ,6. j ,!- sll (.:.t-!ilt

sbl(P.oslreatus x A. aegerita);xlill .r+ Llil::ll qr.ll

auCJL ejE 0.0185 J+- il iE:rll '!6- r: dlDiil ,J .rrL ,!i
Phellinus sp. x ) , ,;Litt ge cBtst e+t: % 8l Lljiil iJ."rU

75 JDjil ir."r. r ,.,dfll-r ,jA 0.025 &- cijJt (P.ostreatus

.i' ' 'u o': tt .:,!iE- ej Js;rll .--i. .-6. .,l3 tuJli. Jjc .%

.jr+ Ni:0.2 U-1o a-1g4Jl .,DlrJl !-Jl e- i-JJJI
A-rJl '.f &lJLtlL lttl 1,r &Jl.uJl ;-; Lr'i','guLt

iJ].r,".-r!.!,,. -, Jl *dl tra j,,Suir U.rj- rlAl ,"..i1 s:ll
-.jtlJl J+ a\i J.{J.1+a tuJu.. (JI.i JEn % 88.5-15.7

!--ic cluiitr cJtJLill Dr.a 6rtis rg+ [.6J isJ,ll cJtili-
. cjslll

2011 ( 6) 19 ,riAt ,yuJ ot 
'sr 

i)r.

1 .77 t | .88 J I .496 La9 p.Jl*)t-:ill J.JslrE .ll.i ll . nrCJI-

urAJl_, dJt 6)--, LILJt .-r* d. &l ;'+Ulr .)E 1.532)

I .1\ 1,- J-i.:. 'l,ill rsl' isJll ;r-: l-Jlrll i-:lJl oL:.Jl-,

a-Jl .- \l c}. .,lol +Js e.t. i-lJJl br.l iri3iJl 6lrjEilL

ci)-j,,s eJ.-11 oLl!.J EPA -,,:Jln 4. dBiJ ajl y Ul-, ar

2000 eLJ PCSr TRI -r,;t6,,1','.'-'-1q;ll .,lr rl .rJ

Glots '.J, &)l i--i,iJl .)lL,Jt i,; allS-,i il s.i* 231

!s" J: JJiil sr i+il+ll 61,J,lill .-- ;,.iE (2) &\ll i,l+

qil* i-i)t5 qj iJL&l1 ciiL..iL i.3ri,Jl .rJ \ll-j,r: LJS;ill

Jaj .L+ i; Jli- *+ i[-ll qfrr . iSr a].; L.llJl D!-rlr

Jlr:rl ellrA;l LIJ'+I hA O-.L\. :L:.I;,-J, i <:.Lr

(Ni) cJsgt '+; ; l{.iL,lsJ iJLill ri}-Lll C+.+J gJi-
.+ tl (c,,Jt-\l, L.lc!.)J cJ,6 ijjUl .r:J) UL-, r\ ijJti.
iijul .r+.rl d cEill ',:6ji i-rr"ll dJLJEill Slrt 6;.+ c.ljit
Phellinus c,ulal L!+IJ* Jt ll ;.J i+Lirll 6rrl. !L

Ef' ( (Phellinus sp. x P.ostreatus)t P.ostreatus ) sp.)

0.065., 0.0451 0.037 d,l+- il Jsirrl !,s" _rt L.llrj'lr L^e-

(drLjJlLa-oLjJl LJ$'rr'-l l! ii_.71i- q,61,:ll ,Ja du.Illi,jl+
76.3to/o 80.5 J!)lil ,,. tu a!CJL .j+.0.190 ,-ir -c,ll

Phellinus) +.r.ill oef &lsll J+- .-il,:ll .,lc' 
o/o 65.7 1o/o

0.07 j,<- r: Ji- J i,j.:ill Llxl zbrrl e-+ ,Je 1,J,-- EJi:

P.ostreatus 'ti1l 4+ % 48.5 dual i-"ir. J alj1lJl-.r ,j+
'Aj,V^ o 40.4 JUi:l i!.! &+Jt ,j!:0.081 cJ+- (,.Jt

' irlCll? ,jF 0.136 -'lA+.ll 1cr.+'r

82

dirlill / dJ-Lll
0.060 a

c

0.010 c

D



iILJI .ult cirl'ill / ctr,.L.il
_xil .tr iill.J ir. '. *Jl -)- j-

0.030 b
C

0.040 b
C

0.0075 c
B

0.065 cd
B

A. qegeritl

0.030 b

B
0.015 c

C
0.018 b

C
0.050 d 0.037 c

B
Phellinus sp

0.040 b
B

0.010 c
C

0.015 b

C
0.081 bc 0.045 c

B
P.oslrectlus

0.020 bc
c

0.042 a
c

0.090 b
B

0.160 a Agr+ Phe

0.0185 c
C

0.080 a
B

0.040 a
B

0.095 b
AB

Agr + Ple

0.025 bc
D

0.080 a 0.040 a
c

0.070 c
AB

0.065 c
B

Phe + Ple

0.100 a
B

0.087 a
B

0.50 a

c
0.136 a

AB
0.190 a (4Ll,-]r J,i "! \) ',J],!l
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.F# /dul isJ.! ;t-.d +li.l! !l+! (llAi.. O. dsrill dljiil ; cllJ]ijl cd.j,- JJ.ll (2) drJ+

;-ll lrr i+ll,ll ;sJ Jl qlFJ J,6.! \l d,rrr .'
, ir;. !t # ar# crljDljiyl Jt .ulj<rt , rr-F]! 6r@yl # n* c.1D6:yl Jl ;JuiJt , r. Ell !.ji

cij:rl \rj i+t:d r+JLll 6Llill !,:,+ J"iu (3) &$ll (rce

,'.\r I iflciril fJLiErLi iij.ll 61+11 !-r q; cilJsll J,^-e
LJIL s-?+ /Jit ll srr as.,;j i'"-; i-JUl .l-;JL ;t-.
Jjjil ,jlLlA ..11 sl-1-Jl xl+e ildli i'cJA-S :J.J J,aj oli-

!-.-r '+j .-i Etilil, i .--J.ilr .:J-r - n :+-+l J--.-j,-

tljl c,l+* ( d,L.Jlill, il.Lll cJ+, !! J .\L ijJli. ''.ru<11

(Phellinus sp. x P.oslreqtus) C,Llill o# (,)lil.):il

!6j Jblil+ tJA.. E, (Phellinus sp. x A. aegerital)

0.071 0.025 ,".ri il JLJI is orl crrrrr . ; ,".ru<!l

0.690 ( i.LL.ll Ll=r)'rl.t r! LJli. ','rl,jll .l' ,,dlLi,r+
,..'rl t s.qrJlill ,5L. 

o/" 89,96 Juiir a,t -ir. J. auuq,j+
(Phellinus sp., P.ostreatus) oLlill !;, qlitslt gl;l ,-rr,

'-.\U<n dj:il.f LJi'- Eri3 (Phellinus sp. x A. aegerita)t

,)+ 0.125 ) 0.120 e J idl C)- .i- .!. ctiL- e.
' J -tir arJIlL ,J'+ 0.3 ,J-LJL ijJli- ' ,. rLil G-lc. auCJL

.JljI .L % 58r 60 olFil

(Phellinus sp. x P.ostreatus) .:rtJtill u}i i,)lilljll 6J,l

P.ostreatw " A. \: (Phellinus sp. x A. aegerita\.t

.j--+ 0.08., 0.0651 0.04 dJusll j-;<!:,-,lr ' I 4arJt

.-El,:ll ,J4 % 77r 8lr 88 LII_J:il qr."r.. J Gl,ill 
"1" 

orlJtr
Phellinus !;\ll.J+- L+ irll-ll+ 'j+ 0.36 ".J.LlJ1.r i.l_Jli.

.-F 0.09 uJAJI ;s o\.. 6tili- ,',rrr<n l,Ji- Yljiilsp.

dr)il$ll ,i-n (3) &r+11 ,.1+ % 75 dj'jil Li. r a]rC.]L

83

0.1t0 b
A

0.030 b
c

0.105 b

Phellinus | 5 (Phellinus sp. x P.osteqt6) dr.i L-'Lill

.Ljll (,j,".r r<\ Jlui:l ; lJJ}-,-E-4(sp. tA. qegerilq

0.33 + ljJli. a!C.]t .j!+ 0.1801 0.165 )-.. il i-rul
;u.r J=l.)ill 1-{+ % 45r 50 c}j:il ir."iiJ il.l .\\ i)+JtJ cj+

diJ,Lil! idJL,J+ 0.14 (P.ostreatus x A. aegerita)

'',\i . 4l Phellinus sp. ) A. aegeritot P.ostreqtus

' ili. ",. t1,311 ;lE . irJCJL-.l,j'.+ 0.325)0.21)0-21

. /,.$1, cj|+ 0.33 6r+JL

JJ,,CJl+,j-+ 0.130 .JJSI lrsjr U-r r+.+ d,Ii-
er-i (Alljll J.- 1 .rl L- :r3 . i-1!l crtJlill+ I arl l,-
,J+-.1. liF l1J! (P.ostreatus x A. oegerita\ i},JJl
41\0/076.9 JlF:il i!.,i! , '.Ilt- . 0.03 .-'r{r<n '+j
A. :(Phellinus sp. x P.ostreatus) ;sJ.ill is. cElsll

i...r,J au,J.ll+.j';. 0.0E5 c,l,3sll r<;,1'- Lti\ aegeritq

( i+lt*.tt ,19 cJl.ll sj-- 6uli- .:jJl+l .% 34.6 Juij,l

'j+ CO=0.5 '''ru<11 --i,l U, aJ g-yJl *ct:Jl :rJl
.1+.tl-,;t -:l i.i L"l .,,.JUL rj+ 0.69 ,',!: .- il .ardlL?

0.331 0.36r 0.3 ,'.rl fl eJl. l rJl ;* cr:lS LrLJI

AdlJl .rt.llr arrrJ! Aull 6)- .,i* ;. J<l alUL? ,i
k])j,l.l]r i{.Lill cJ-ul er- d!..1. ' ,.rl,.ijl *=1" (.r+lL-ll)

uF cEl Jl qr-r- cE4.'r ll .JA d.'.\U<X .l,rS- .lll t{i,- Y!3rl

96- au.r d-r!i Jjiil q!.ru Ll", aJ a-Jl ,roUJl :rrJl
o/o 42



1Lr,-ll ,1r.ll

cJLJEfl / cJ)-Lll_xJ.q iilLJ i.l. '.."Jr -)-.j* 'ilt .:ll (Ji*
0.085 cd

c
0.210 b

B
0.285 b

A
0.300 a 0.200 d

B
A. degerita

0.010 ab
c

0.325 a
AB

0.090 d
C

0.270 ab
B

Phellinus sp

0.100 ab
B

0.210 b

AB
0.280 ab

AB
0.300 bc

A
P.ostleqtus

0.100 ab
C

0.180 c

A
0.065 de

E
0.125 c

B
0.070 e

D
Agr+ Phe.

0.03 d
E

0.140 cd
c

0.080 de
D

0.185 b
B

0.275 bc Agr + Ple

0.085 cd
c

0.165 c 0.040 de
D

0.025 e
E

Phe + Ple

0.130 a
D

0.330 a
BC

0.360 a
B

0.300 a
c

0.690 a (iLl,Jl J6 .! 
'r) 

3r,bJl
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e+# /,Jt-Jl is"F s!I,a,. d +'l,.Jl !l#jl 6liri, O. ,1'rr<'! du:i! ; c,lrLill cJ.l'. J{.ll (3) dr+

;-Jl i i+lLll ;j.r Jl lCFr d$ or+ rl sulr-'
, ir; tl # O* drli,ii)t Jl irsll . :r J! E!'Yl rg dB? clEDgiyt Jl .oJrn--ll . 'qr- rt rj;

97r 100 Jliil i,,"r. r , ,eul+ "j+ 1.34 L,l+J! arJE .,6L:ll

P.osteqtus , ,4. ) ar,,lill .}e iilrnl gl ,Je )-;i . %

,jrL (5-:, tirn- (J1s ( i:.rL-.!) Li,Jl blJl G ktegeritq
1i-)ti. L.$L .F o.2 ;J !l .y-. -.21;Jl i f.ir J+sr dljrr.?

. o/o 74 c\j!\ ",: 1) alJrUL ,j+ 0.77 -oJ}eJlr

3s.!- .5s .,"-.;\iJt jJs. j JiiL i-UJl r,6 jJl,J}iir rr:E Ll

.j+ 0.37 , *. JEI l!S. Jl drlrJlilL L.lLl,- Ja,-ri ' $i:JrJ

Phellinus sp. >< l. ) ax,;'Lill gp jil:jll .er,lj..4lJtr
jL- rl % 100 io OJ-" ttill iJgil, ,,a_.b, i,n (aegerita

0.01 6- L*)l Phellinat rp. -.t;ll 4+1, ., ,cUL rj+ 0.0

. % 97 Jjlil i,!"r. r a!CJL 'i+
is}t dr . - l' (LJLlt J9 +UJt D1+.ll cJlili- cJ_r*J;t

l dll r l . *--; * ,Lll ,--i,l Jl ,i :\ . ll-ll
t6i. aq,JLlt LjLlt .!ll ,4\'\<j , rgUL eJ+ Zn=2 ! CJ.JI
',s" Ji cJUiiL 4+114 &ti< kil.ih:J irl.ill cDLl,ll ea c$.1.

:,J!,.. .tu iSJ,i,! i_'liJl Dl+ll 6Eli- LtJil4++l O:--:t;Jt
jHsL,: iJJ.aI dJ-Lll oFL,.i .l* il. % 100-55 Lrx.-.-llj
iJ- ll 6J"Jr eb ,!,Lr -.i.,Jsln -.At-ar'*,l.ill
Phellinus sp. z}ilt i-li., tlC.]L ej+ 0.37 tr-Jli]) g.ji

.i-.,JJl ,llJl ,--J. 'l.,lill s<; i.ll JiL L.i-,i.n c.)lr

, ;-ii. -i i,iiJl i-,r,iLJl 6t .t;il ;! ,-iL 14) . l.r= .-
i.".- LrLll o'- r! diLa ilg.1j. .UL. sr d,*--rLll jJs. j
lc-p-S iJ=.r-,).6:.r:. C- L_je !r-J Ji-Jl;t--:s,,
6;-+: 9r* ciijrl ,:lLiA i,l , !.r+ll [A eljLjj 

.'. t]U. ;LL.
l!-.tll {+,lU iljli. ,.,r-JlJl (,r l{.1rj,lsr iJlill cJ-LJl
Phellinus sp. ,.Lill dr.i: .L-\ L"s (ot .LilL l{s-I,- dl9
jl JL.ll ;.* .r j &tili- g- .1-. -.llJl Jujil s.! LJL
i!.iU arJLi 'j+ 0.9 6J,l.Jl.i ijJE , L.JUI, ,j+ 0.01 Ji'-
alJ Jihrl!,4. qegerita ,nA L)\, % 98.8 Ju"lil
0.3 L.{r JS dl... lJ.Jt (Phellinus sp. x A. aegerita\

( i.Ll-Jl Ji9 -oJl,!L ,.irti".,.ir,3l .1" ,:ujul+.j+ 0.4J

. % 66.6 iluiil i,,nJ alJClL ,J+ 0.9 diI \ril
A. 3 Phellinus sp. lrlill ,j,.": (4) ,lr\ll aj. J+s Ll
ir Jrill -)$.ris D!..:,UIi- Jr. rlill .jjE\ aegeritq
-.r,1+J1+ UrE" ax4JLJ 'j,+ 0.075 r 0.02 L-{j. LIl &-
,r, . !,!unl ,,L o/o 72)92 dljil i,,,,! , ,eul, 

'J+ 
0.27

ir[ilJ _'l.- )rill 6- jJbS)lril rLJLill r:!.!r;q
P.oslreqtus x ) csrill aH.i Jill:ll ol Yl LlaJl ;*.1+.
6*\+- (Phellinus sp. x P.ostreqtus\) (A. aegerita

,rL ,.,e]ll, ,j+ 0.04-1 0.0 k+ l,.-.rtJl ',$i uls il g_ri,*

8,1

0.400 b

0.155 c

B

0.120 c
B



i].l,.]l o'l ll

61,j'ill / cJ-L-llJcJl .ljr eJh.ll ir" 'iuAil ;- ',.dll ,\- j^

0.100 b l

D
0.550 b

BC
0.930 b 0.075 d

E
0.300 c

CD
A. aegerilo

0.020 de
c

0.390 c 0.010 d
c

Phellinus sp

0.010 e

E
0.480 b

BC
0.100 cd

DE
0.750 b

f 0.0
E

0.335 c
AB

0.2'10 c
BC

0.105 bc
c

0.400 c

0.040 cd
D

0.200 d
B

0.0
E

0.135 bc
c

0.700 b Agr + Ple

0.040 cd
D

0.040 d
D

0.180 b
c

0.750 b Phe + Ple

0.370 a
C

0.770 a
B

1.340 a 0.270 a
c

0.900 a
B

(lLLll J6.! rD 6,+Jl
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i,+Jr /,Jl.ijl isJ.i ;t.. e! +lL.l! !W (jtilir !. ir[r! cluiit 93 d,b,Lrjl (lrits JljE ( 4 ),!5

;*ll s! i+11,-!l ;sr Jl rr!'.r cji .! tt .:.Uf-'
' .r" rl a! ds o\DEiYl Jl 'o-}lsJl . ttJJ!;r.cYl # +t crlDEiYl Jl 'u:. rl , rr Jl uji

!>irj 6r)ir. 6,.,-l e.Llt A. aegerita ,.ill ..! J ardlLr

'j,+ 
0.23 OIi. ar.dlL 'j+ 0.2 cJ+- il ert-:ll JU;rl j l-rs

, 'c-rL1.Jl l'J.--X dlClL

64 (P.ostreatus x A. aegerita) + Jifl ,.s qJil::ll ,i.x
i-:lJl .LyJl O- % 100 a.+-,ir o"L-ill qr<J: dlirL qJ.,g

6-!-Jlill , 'ri s:. -l d-Jl \rit- rsF (L+lhJD

ir.i JilsllJ A. aegerita.5 Phellinus sp, r P.ostreatus

0.07: 0.031 0.01. (Phellinus sp.t P.ostreotus) d)bl
.j'+ 0.39 -..1l+Jl, ijJti" ','rLll ,,-L. , ,.rll1+ .j'i 0.065r

dli'lsll. Jlll u!. o/o 83182192197 dJ:il .,,-,riu#L

',fl.295 ,-\- (Phellinus sp. x A. aegerita) ,,ys$t oy

i-+Jl &tJlill i:i! 1lV oh 24 Jjiil +.i Jjl alul"r
l.{j)j,lJjr drtJLill C+..1 Lr*- t5i(5) &r+ll or H&.
L. % 100 a-,--t 4+ iJ.Ull il+r J..i lrJ \rj d"Lrjll JUA\,

irj\i. auglJl+ rj!+ 0.04 th- tg$l P.ostrearus JJ.ill l.E

.% 8l Jjil rt iJ , LeLltr ,-,+ 0.22 'DJl+Jl.i

$-Jl pL-jll }-.-jo !.S i i![-j ,tjL5]r Jf-i :- li\

,rl ll Jsl .r-sul-+ "j+ Cu=0.2 t i--rr.+ ar^Jl qr-l-lJl

!J-i,YtJ .(,$..J jt -:tl ,jt- is_j; er 1+JEll Lrldl .tJ.Ir

0.34 cr*L.jll ''r(Jl J.- I (2+1) Jrrll C)- Gi- ..3lili.

'-.ri - sil (1-.J is_,-Xl i+L- .b) r-r\,ll 6lrlb , ,C.lL .;'
,..lA iJ.!I. .4UJl .).Jl, L)tL . ,r.lJt-l .;= O.fO +r:

tlrl oKl dpLjll !5. ji.i LJi'- lljiil l+titilsJ arJJ.ill dJ-L-ll

.Vo 100-24 rrJ ia3!, irJL cr..,lr. J : '"t 'r^il i,rl rl br, ll

.rS): ,.rr.ii' lrr 1+!j1+il crlJL;\l d:,+ .riE (5) &$l ir+
(i+.lLJl) l-rt-ll .tt l! d!t* li i 

'r r .:Juii. ej !Fl-.ill
44rr+l Al+r Jsj.lJ4 tuJli. e-.-.\ JtJl sst- <-,;.5 O.;
.J.ul J.-i'.r J.6- J+.r.t-.rjiil JIi jl dEir .-.'ru 4J-L;

.19 iht 
"tt 

i4J.ill+ ijJti" l.'.\ilsJ irt ill f-tL\.Jl Cl-+j

Phellinus sp. ,< l. ) i,Jt ill a)Lilrxl s!]. (i].lll
l.rb- 13j) (P.ostrealus x A. aegerita) 1(aegerito

il!,-:il i,.,j. rllJl ..i- 6$ cruE i u"Lsjll t6J: J!n:y

';0.01 ,\- 6m Phellinus 5p 'Lill 
tr:\rr% 100

, a12ul.i .i. 0.21 ',JI+JI. turE" % 95 c)_.;lil ;,;, , ,*U
cNlsllJ ,4. aegerila) Phellinus rp. crJ'Ell u- LF ch-
P.ostrealus " A. l: (Phellinus sp. x P.ostreatu;)

,J crL:]l -r.-iJ % 100 d-jiit a',- tri- EJln (aegerita

+ '!ill .1- qJ:,I:-:ll I rJl: J+-ll C)- gr- crLili- J I

aL.J l, .j+ 0.025 e) Ltn\ (Phe inus sp. \ A. aegerital

"j--+ 
0.05 (Jr- P.oslreotus )-LA\ ok 92 cJljFjil a--"jj

. nr,,LlL rj+ 0.34 -.J.LjJ! r.rJE % 85 Jj:il {-.iJ a!CJL

U) rEE!\ Phellinus sp. 'lill djn (5) sl-pJl 4a-1 tx
a,t ,ir o"L.rll .1,;L1, (Phellinus sp. x P.ostreatus) ot}dj
P.oslreatus .Lill q+ , Oljil (lis or"1. (:r;l: i % 100

)* )\ (P.ostreatus x A. aegerilq), "JJ.ill ir]J Jiil.tsllJ

+ LJIL 1..j. Jis] % 9l dj:it i+---r tu+lL ,jF: 0.02

Phellinus) gL.rlill .rl Llilsll crr,l. ".-,lI'1Jt .r-CJt, .; 0.23

0.045 J+- ll !J"ul JjiiL LJi- lA2s (sp. x tr. aegeyilo

,j!-+ 0.23 ;J'I+JL irrli- % 80 iluF:il i,L."ir il,IJ! ,F
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0.230 c
B

0.020 d
c

0.250 a P.oslreatus

Agr+ Phe.

e

0.365 c
B
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c
C
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B
0.200 a d 0.0

C
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AB
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c 0.0
C

0.030 d c 0.0
C

d
C

0.010 e

B
Phellinus sp

0.040 b
B

0.010 d
C

0.020 b
c

0.050 b
B

0.150 b P.oslreqtus

c 0.0
D

0.295 b
A

0.045 b
B

0.025 c
C

d 0.0
D

Agr+ Ph".

c 0.0
B

e 0.0
B

0.02 b d 0.0
B

d 0.0
B

Agr + Ple

c 0.0 0.065 c
B

c 0.0
C

d 0.0
c

0.200 a Phe + Ple

0.220 a
B

0.390 a 0.230 a
B

0.340 a 0.210 a
B
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!.+J| /dt .irr ki dL'- ,t ipl.j,all oLyl c,tili'. O. orliill dl!i! j ,'3t!ll11 clv-lr. JJjU (5) &+

,J{-Jl ; i+jt'Jl 6sJ Jl 'sr.:l cli'r+ ll (:lr;l: r

' '.Ji tl 
aF irf cJu}fiYl Jl -.,xsll , r. J!;i-DYl # e* crld6iYl Jl '|)riJl . rFl -qj

Lli,-r i-iul .L+ll crr ;rr. ('j o/o 100 l+].! cjLj:l i,_."i

$j (Phellinus sp. x A. qegerita\ , "Jlill &! Jil$l
,.)e s|:,!.r-Jl .5.q1 % 99.6 JU,::l i,t-."r. r ndlt- 'J,+ 

0.01

J-'ril i.,.r (Phellinus sp. x P.ostreqtus \U)LAI
3.14 '.>l+Jl ,.c* r q tu-1li. au,#! cJ+ 0.2 J* il %93.6

i-.rL11 .r, rr ,.,gUL c-1+

rEltj,l) P.oslrealusI Phellinus sp. GLJ-Lill ,'urLl

\r\-r\ % 100 dtF\'.o;(phellinus sp. x A. aegeritq)

dr \JLrl jSF .'Ii , r {+j r..1.!" ,j 0.05 I .rj- &
A. qegerita _'till . &rlJL cj!:, 0. 18 ot.r.Lilt, t ,".t L.

ar- JAlrilr % 88.8 Jjirl :r -! O,JUL ,J,+ 0.02 &-

"j+ 0.035 J+- q$l (P.ostreatus x A. aegerita) U)Bl
,.uJ--l"ill ax-+ JalJl l-l% 80.5 Ju--iil i.---,i. r OllJr l
, !.UL ,:+ 0.1 15 L|- .x (Phellinus sp. x P.osteatus\

.4\"t .lr, .!J aAl! .j. 0.1 8 -.r,l.rJl, i;JE r
.!dL ar Xl qrrl€Jr o!t, drrrl: - a+^i.l \l\-rl jr6,!i dgr ?.1

a+ 6.yJl ,u/,tt. tt .'- rt 
v--rj-.\ (JLJI ;t. isrj t"t 

''1.14)6.54)2.44 j-.sF ,'.ri il iurul.+ .j-+ Fe:2 t l"Jl

uraJb uEdlC)-J &-:11 .i* s. LEI , t_.tlJL e> 3.14_,

c$1. i-,i:iJl ,:Llill, r.rr.u- ,JS +Ljl (JL LrUl ot5ll_;

dsl J+il1 J:SU:I l,Ji- )U:rl k:)il$r iJlilt cJ-LJt g"+
.% 100-56 aui.-6Jli Oiil ,,. tlr:'rLiJl.$l .:Uli. tl.ril

J_;:,1 
"s 

i-93.;1 a.r,rul clLlill ,-1 1it-: (6) LJrr+ ir:+

<Jl LrUl .rr-r! jt-. ij:E.t! dlr.ili- . +-\ j$!i
r LiL; : .r r < iJ:.r J,{j .\+.i ijJti". rr.+.J dLll dr .

j .frj- .Ijji'l kiilj,rlj, 4-J.Lilr .:jr-ul C+.+ ,aj{Irr.
i:r-)li" L:t-ll .r:-tl3 osLJl o1i. 6uli- rJ. +JJl jr6!.)i U:i:
, s. l.;ll (,iJl !ii. (drr J! irL ill,Jl ct E) ,JI!-JI i-+J

ir- 'J-\l Jliil j \j),- Ej P.ostreatus 1 Phellinus sp.

L"d. Js] UrJUl+ 'j,i 0.3 al+ il Jul (J.i* 6l+. cJriji-

,b2.44 \i 'e-ll ''5-rr 
ari €nl (r-l-l}l .'J!) '.-l}+JL tJli"

1.05 A. qegerita till r.]r-", % 87.7 J!i:l i,."j,r auC.jl,

56.9 Jlij'l ,i ir au+JL ej+ 2.44 ')LJ rLi tuJli. , ,.Julr r_,+

(Phellinus sp. x A. aegerita).1,;L l ..,1e qJilsll .es! r%

"jr-i 0.02 J+- il % 99.6 i+-,i ' r*r1 11r.1+ LJ,.- LUi

ja DLi crr;r:. sr nrrulr,jl+ 6.54;JAlJLi ljJU" drJClL

':'-[ $j J- +.Jl P.ostreatus .Lill aJ]. LeJl C)-
Phellinus ,Bt <)y% 99.2 illjij,l e,t.r. r arrCJl.i ejF 0.05

)A- jU\.% 98.4 cllpl :i u urC.fL oJ'+ 0.I cl+- gJl sp

ci,-ul C+.i .:+- r;6 a4rll ,rr* .Lp crtiliJ 't'- \
cl_,l+ll o. _dn-, --!ll lrA er lrJ,iu )ljij,l l..$Lill:J LJLXI

(Phellinus sp. x P.ostreatus) apJu.ll aJrJ Jnl$l dri: (6)

%9'l.l .lFt ir."ir,,CJl.i.j+0.1 'J'-s 's"i J-cr$l
Jli:l i,..i. r,,.JlL.' 0.2 ,,-lz- qJ],l A. aegerira J.ill dJ
rJ+- grll ,{. aegerita )Lill dJ,6 t:J"l &\ll s- j% 97
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0.0

c
(1-I.r^lr rF ,! \l) 'u! r ..'l



lLLtl o\j.I

sLliu / &)-LlliJLrl gr.
".u.llt 

,)- ;- 'd.Jr 
. .i4

0.020 d
C

f 0.0
D

0.200 d
B

0.300 c
B

1.050 b A. aegerita

e 0.0
D

0.400 cd
B

0.100 d
c

0.300 d
B

Phellinus sp

e 0.0
E

0.800 b 0.620 c
B

0.050 e
D

0.300 d
c

P.oslreatus

e 0.0
D

0.010 e

c
0.400 c

B
0.020 e

c
0.730 c Agr+ Phe

0.035 cd
C

0.600 bc
B

0.400 c
B

1.120 b
A

1.400 b Agr + Ple

0.200 d
B

0.100 d
B

0.140 d
B

0.700 c Phe + Ple

0.060 a
E

3.140 a
B

7.140 a 6.540 a 2.440 a
B

(al.Lll Jc .rrJ) +r ..rt
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..i.Jl (,i iJlrll ;\r Jl L€lFr Ji !r: ll .rir: '
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,, eur-?,j!+ 8. 818.8 r 8.36 .j,-! .1 ;J.l j"6,V (ae ger ita

{-)lJ,.i1 ',. "'r au9u1,.Ja, I1.44'.jr!+Jl+ tuJli.,+Llll *1",

+.)Lir urr Jirill j} c L+ JlrI "J, 
% 23)23126.9

.1+. sJ .!ill )-,si ,5L (P.osffeatus x A. aegerita)

11.44 -.tJ+Jl, ijJli. a_rjllLi,j+ I I A- il clrrll ..,i*
. a,,1lJll 

"-,;+

Phellinus I csJ.all or+ clilsll ;iri: L;,1 (7) cJi.u:t ;r;a

a! il L.rtJl .rr rl ; Cllriil JUi:l dGp. t A. qegerita

cir..LJl 6+ Ol 
"A 

, o/o 62.9 JLi:l 'r ''., arlcl.}l, ..J,| 4.4

ilr jJ.1+. 1jlc rrr drljr! Llk U, .-..r1 l{ il]1J :rl,ill
I r'.r L- rj-i cl:ulll- "-t-+ 

I t.44 6l-J':il i-+,'Ji " lr-ill
l+;j Crdl! '; 1.05 P.osteqtu; tLill J' ll .ol,J"LilL

s (P.ostrealus x A. aegerita) 6l,J,lill a,b. r % 9l Juiil
Phellinus sp. x )) A. aegeritq) Phellinus sp.

'"\r ' At (Phellinus sp. xA. aegerita\ t (P.ostreatus

iiJE" .-J. Li.ll .-1". a.rtul+ .j-+ ll:9:4.85t4.59:3.9
. idll? .j. 11.44 6J'I=JI,

qr$..1 u1-Jl eS! r;l . I i-Elt -ll !rl ll dJl ;l: - Jl irr al

Jui aurlJLi,jF NOr:50 ..rl;nill L.:l! u. r"r r, C-Jl '* tl

L-rl c,l,-lJLr .lrll 
'rA 

ii.l,- rtr. is:!.ll clLJJ"alt l..lLL-

L..i)tj,l$r i,JLall €!-Ull C+-J (JrJjJt 
'6. .,;r gJ'],- .Ij:it

'% 75-21 gg1''-r!.1 jYil ',' -'r

dlrl s-i i.slill i+Uliil nt.,,l'ill "-- 1':t: (7) ,jrs e;.1
is}.i] a.rul .1r.1! elr. iS:.1+. d.Uli- a.F NO3 (:r!,:rll

: LiL-a ir1c"S i-Lr -r+.!+ i-:.IL. *-,J JHI .,r'

kijilJjr Llilt cir,"l. l 4;.+ rJl {-ii {_LrJt O- J..l+,

'r .:ei tuJli. irliiJl or+Jl dJUE er lfJi,B LKji,J ub:jll .'.U11

.( 'u\ rD drL"r.ill! l{1L1,- Ji$ .! ll .rA ,ri

J+-- i! .:{J,jll d!i,l.r LJ,i- V)i P.ostreqtus -j-Lill 6r-l
dl_j:it i,-.-, ,.1t.}!, ;s .r I cJfi:- drrri.it .j+ 4.84

Phellinus sp., ) a11'lll aer ,jrl$l J-- Ll % 75.5

irJU- a]JrllL.i ejF+ 9.24 4-.1 ll t :r; 1-5; (P.ostreatus

Jr.n us. % 53.3 alli:l i,-..! drJCll-+ 'j-+ 19.8 -.rI+J'"

suiill Oiil ; l,J'& P.ostreatus J A. aegerita au).il\

7.7 )+- 5l arJl C)- J* o1* 61ni- o/o 28)30'A+nr
,Ji .- L.j# axCll4j!+ I I 6J']+Jl.i tuJri. auclJl+ ,jr+ 7.9J

p.ostreatus x l. ) i,-l.ill cJ)il:n! pftel/izns sp -,!Jt
Phellinus ): (Phellinus sp. x P.ostreatus\: (aegerita

.jF llr 10.1219.485-1 8.8 .1$! (sp. t A. aegerita

,r. ,l l-l., ,CJLi '-F 1l ,,+JL i.lJE ,,.rLll *l' ,relJq
ttS Phellinus rp. Jlill rrlJl Jii rrAill ;- oljl!..l+
allj.al i,,-4r ,.,.J.jtJ .j,+7.92 c J cr!,iil dDij,u tri-
iJr- , )l- j , rsllL, . )+ I 1 .44 '"A.Jl, L:tL 0/6 30.7

Phellinus sp. x ,4. ) Jllillr Ar P ostreatus c,Ur!i,)l
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r.330 b

0.1l5 b
B



il-Lll .l+Jt

.LJ,ill / n)-LJlx.rlr.u i+11,i Cr. 'irJl C)- J- 'J[.ll Lj*
4.850 c

D
7.480 c

c
8.80 b

B
7 70

C
c ll d A. qegerila

4.590 cd
D

5.720 de
D

7.920 c
c

E.80 bc
BC

13.60 c .Phellinus sp

1.050 e

D
I l.E8 a 8.360 bc

B
7 .92 c

B
4.E40 f

C
P-ostreatus

ll a
B

4.40 e

D
8.80 b

C
I l.l5 a

B
14.08 bc Agr+ Phe

3.90 d
D

9.240 b

C
11.00 a

B
9.48 b

C
l5 b
A

Agr + Ple

9b
B

I1.5 a 10.78 ab
A

10.12 a 9.24 e

B
Phe + Ple

I1.44 a
B

I 1.88 a

B
I1.44 a

B
ll- a
c

19.8 a (4LLJI J6.! U ".JJ+J|
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JL,:l (i i-n l i-.r,. jul sLlill u.L.i J,,1- 
E (E) clr\ ar+

Lrl'l o' J \b q'!l . i-blil .r r ll drr r\.r - L ,J J-. dJlirJsll

$n i!,L: i,J.+l i..L.) _.p ola i::_.11i.. Jl.......l dt* ASJil

ilJ"ill r-r)-l-Jl 6;.+ d di:uJpsll _.r5!-l gr* JK-lr &ljiil
&4 ff*U"tt : ., i -lL ijJIL 'l+.ll dJl ;l: qr-.ri l.€Slil]jJ

.(crl{)lilL k L1.-

Et (Phellinus sp. x P.ostrcatus);s!Jl 4.' qJilsll 6ql
.u\ _!1, r;JrL arlll,,j+ 160 J.- J .:EjJ6! {!ij,tr LJi-

s.--r.l+. &Uli- d % 44.8 Jjlil ..i,-.t,r du,ruti ,JE,290

i,.-r.r, 
'C11..jF95 l. aegerita J"ill d+-J tl, j[-ll

ar.Jl C)- ,.i- .r I otili," e- oLo.;6ll % 66 sJ!:il
Phellirus l1(P.ostreatus x A. aegeritq\ 6Lj.ill ,-.'i!.

Phellinus sp.1 P.ostreatusJ(sp. x A. aegerita

135)125)120 ;$\; (Phellinus sp. x P.ostreqtus)t

cj+ 285 ;,+J\, Lr6. .-trBl ,Jc il:uul, 'j+, 205r 162r

..;Jl.i
Plrcllinus sp., ,4. ) i,.$ll ;xJ J'liil u- Js +l
slfu l dUrL Lrb- Iti' Phellinus sp. ;b!\ (aegerita
o/o'18.4r78.8 dui:l ir-."!r,,.rl.lLr ei'56r 55 c,i! il
. uraill ;s 6!:. 6rira \,.,9L1L cj+ 260 '.J,!+Jl, LJIL

88

ijJli. 0/6 63.1 dlsl i,-. r ar*llL 'J. 140 &. 51 6El,"sll

dtrl.Lill igl Jilsll !!. LrUl .lr.lJ ,1.J.UL eJ+ 380'.J'I+JL

Phellinus sp. x )) (P.ostreatus x A. aegerilal

61.8 Jlj':rl :,,r. J drjrlJl+ ,j+ 145 Ji'- qrill (P.ostreatus

(Phellinus sp. x A. qegerita\ 1L,,-Llll .,., Jilsll L!.1. %

l80r 170 l!\- ro Phellinus sp.l P.ostreotus ,lA\
'.r.1.11.r "J+380 

"'JLJ rl,:.:JlL .,iLill Glc iuC.lL ,j+ 2l2r
.9i,:.; tjr.. EJ! k -:1i., LJill cr)-ur e* 6!l
d-n arruL ,j.+ 225 6r iri<ll +j ,.ri q'jl il.. J-.,
A. ) P.ostreqtus .Lill iL- il t-rJJl 6LJLill.r 1-.1L1,-

P. ostredt?ts \ ++L tsa. jilsll-r Piellinus sp. )aegerila
,,.:U! 

"j+ 84r 85r 8lr 80 .rE !6x :x.<Uj (x A. aegerita

. , ,.JlJl.r 
"J+ 

225 ;JIIJL iiJ6- lrtuill rslc

C+.:.1 ,r.t,. tt $5ll lrlit d sll 6Elsll jrsui rJp \-r
.j!+ SO4=400 ' irli \l nr,ulL r.".1 1,- J-n i-bil ilr.
lir,ru Yulil r.l\llj_, i)l.ill .:d.t Jt e+.r c,r+l ,c.l:CJtr

63.1- (J;.1.-.-r!; a-&: ,,Jl clll LIs! dJl-.ri<tl ',:rsjir

.o/o 36.2
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A

56 ef
D
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80d
CDE
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I l0 cde
CDE

135 de
CDE

200 de P.ostreatus

8l d
D

140 d
B

75 ed
D

95e
C

240 bcde A. aegerita.

97 cd
D

145 d
BC

90 de
D

205 bcd 160 e
BC

Phe. + Ple

180 b 170 cd
AB

55 ef
C

125 de
B

185 de
A

Phe.+Acr

84d
D

145 d
B

145 cde
B

120 de
C

225 bcde Ple+Agr.

225 a
D
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C

285 a
B

290 a

B
(..]-Lll J,6 '! ') 
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"s 

clilsll u;.$ tl .% 80.3 cljli.l 'J !
0.635 dlj3:l (Jll Prellinus sp. -J;t\ (A. oegerita

'i lr ar:l.ll-+ ej+, 1.120 -'trlrJl, ij-,;E. ,,.1.j! 'jFl0.675r
Phellinus sp. x) ;rrl*ll or JitJXl dql ,% 39143 iljil
a,fli. auCJ+j+ 0.750 c,U-J,ill cjlj':i,l .)t (P.ostreatus

.l+Jl # % 51.6 dj,jil i,-,,i,J alLll+ "j+ 1.55 '.+JJL

(P.ostredtus x A. aegerital J* &ls)l t t (lr.lt Jt) LrtJl

) Phellinus sp. 6LJEilb auC-jL .j+. 0.980 J.- $
:z (Phellinus sp. x A. aegerita) s As P.ostreatus

L"l. audJLi 'J-tr' 
1.55 -.J'I+J1.i iiJE iuCJL,i+ 1.1 ''li

lau-rill cjuiiL ljJi,u Js C l.sj):lsr i,JJl cJ-l..Jl Jilj
t-:J-l,lt a+.+l iyU!.> 0.3 ,'Jr - jl J+il .L. erE .J.i

' 'i-r , , eufa cj-+ 0. I tb- ctrll P.ostrealres ;,!i!l l:-
(.lrlirL:!!rl rj-,6) 

-._AJ! a;_)u. t;,i- ots % 69 cijil
C+.+l f+Liilt,Ult 3tili.;l . ilJCll-i.i 0.33 'rr - vit
J ,E-J .:u-ltt jL* is! i-.)ul oqJlr ijillll dt Jl

'jr+ PO4=3 6'' lill ar Csll \r'l-iJl $-ll IJL+I

lJs 5!l I.:LL- rbr i-r )lJr .:,1, Aiil, l31l L- Jl .iJ.jL

',. tu cJti-cl ,$ji] LJi.- Yljiil \..tl.fl.!r i,Jlill a)-LJl

'%80-16 o"+ c--rli

-i,jil . j i.iii..il ii,il'lll irL Aill , ,5- J,l,E (9) Ji+ -,J+

j[- ,<J :l idul .l+Jb GiLs ii$ blj. (]UIi+ oli.eill

' ttu. :Jr.L: LJ.+,S +!l ,;ar .1-5 6- i;-1li., .r+*J Jlt lt
.:nL.LJl 

-.++l 
.:rti--.ill j=6lr ;-.i- -ijjsl 3Ur Jl rJtiill

('sr ( eLJ.ilL L{lLl,- J9 '.r.L,Ji ijJli. k!61$J iir"ill

;r;: 6lilulll .5.u1 Jii : .L;tll crl iL\r .\L , iJ\ ll .r r ll LJjl JS

+ ll rrJi- 13]o (Phellinus sp. x A. aegerita\ ,},!j,l,\

LIt-Jl . -i* oL- c,] i\. qrj crl; !;\t,.,sUtJ.j-+ 0.185
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Study the activity of some Basidiomycetes in bioremediation of wastes
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2- Reduction of mineral Elements
Abier Raof Mahmoud Al-Qissi , Talib O. Al-Khesraji

Rioktg,- Deportntent Edttcatron , Collegc of Pure Science , Tikrit Lhiersitt , Tikrit . Iraq

Abstract
The ability of some selected local Basidiomycetes fungi and their intraction on reduction of somw minerals
found in waste water ofNorth refinery company /Baji .The biosorbtion is the essential principles that depend on

biological treatment of petroleum wastes in water, the results showed a significant reduction in all fungi
treatment in all studied mineral elements in all refinery stations. The maximum reduction ratio wa 9,8%o of
YanadilJlm by Pleurotus ostreatus,96yo of Cobaltby (Phellinus sp. x P.ostreatus),86% ofNickel by Agrocybe.
aegerita , 100%o of apper by all fungi treatment except ofP.ostreatus, 100% of frdres by.1 . aegerita , l00yo of
Zenicby (P.ostreatus x A. aegerita),62.9% ofNitrate,78.8% ofsulfate, 7l% ofphosphate by (Phellinus sp. x

A. aegerita).According to this results, the biological treatment using Basidiomycetes macrofungi regard a
promise method for mineral reduction from the polluted water.
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