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a ~ ).) i A Vir ~~ 4 01).)1..o~L,S!.I~1'1..l,j1).) .s»

).)n,lr ~~ 4 )b J-.;.) ~I ~) 01 ) ~ ,

).)I'} ~ n/i ~~ 4 o} ~~)' b ~
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) ~ o} ~ , 01).)1..o~,~~ '0~} ')~I..o 'uS
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01).)1..0~ , ~~ ).) ~ tS,) ~ .)),.., ).) J\.i;jl ),:S19
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tSlr. , L,S!.1)l.).:.r..~ 01).)1..o~, ~~ ''-:-'r: )9 L,S!.~4
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~ ~~ ).) .::..1)9 .:.r..1 o~ ~ o-Wll') 0L..i .:.r..)'!.j
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o~ L,S!.L,~ 0lA,~ ~) , L,S!.I~ 1'1..l,j1).) I'r--".)l.)

).).s» , '-:-'r' r"~ ~ oS .)Jb.) ~ 0L..i (,.) j,~)
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\rAV ,\ o)~ ,n 0),.:> '<.}r-I SL>, ..,.,1..::..~ ~ IrA

.':>J! uk~ r-L., ) ;> ~,... 'UI).:>lAJ! ,) ~).:> , <5-)14 o~ )':> <.Y',j- r\j , UI).:>lAJ! 'f}::-".:>l)

J.j)L..:...::..).a..e 0..u.....j1}>1 L>""I))yj , L>""I))SL> LS\..b <ti,....; )':> (f'} ~ )':> f'} ~) ~ ..::..I~..,.,~ J-13 ..:..bJi. - \ J,~

!,,,,...~l) ~
~ <.S-~Ip' .j>r , J,Ja <\i~~ Sl.:> o}..•.:'-:'r' <.5,)

<.5)~.r.<\i~ (cm)<.5)~ .r.
i'i' 6· VAV x,-It::, Vi i t::,- --i-f •• i'V ti'A
rr 6· VAV

-1'( 'i\ '(fA " i--f- if •• i'V ti'A
\"i' 6· VAt-Ii '(A \/f ,(V --i- rf •• i'V t6f
rr 6- VAt-Ii i'(ft::, '( n i--f- ff •• i'V t6f
\"\" 6· .....

-Ii rA \f'( '(A --i - r:,f •• \"r MA
\"\" 6· .....

i--f--/\ \"1 -It::, \ - rf •• \"r MA
\"i' 6· ••·A-Ii If -/A n --i - Vf •• i'r Mi'

-If \"i' 6· ••·A i--f-iA -IV it::, ." Af •• \"r Mi'
i'i' 6· "·V-If M \f'( fi --i- "f •• \"r Ari'
\"\" 6· .....

-Ii Ii -If \"1 -i- ,-f •• i'r AV\
\"\" 6· .....

i·-f--Ii 'i\ -If 'i\ "f •• i'r AV\
\"\" 6- AM -f--Ii 'if -If f'( "f •• i'r ,,·r
\"i' 6· A ••A xx"-It::, M -/A fi -f-f •• i'r Mi'
i'\" 6· ••••f

-If ff f- -f- 'ff •• i'r A ••••
i'i' 6· AAr

-f'( \\ \f ·-f· ,r:,f •• i'r ••f\
i'i' 6· ArV --f·-f'( ,(t::, n 'rf •• i'r WA
i'\" 6· AM

-f'( ,(f \f --f- \Vf •• i'V - \t
i'i' 6· Af\

-f'( 'i\ If --f- 'Af •• i'V ·6V
\"\" 6· Vf6 '"-f'( If \/f '(- --f·f •• i'V i'\"\"

-/\-- It::, \"I-Vi - It::,-i \ --fi wl~or-s

- Ii 'if/A \f'( nit::, (X) ~l::--o

.~ ~b.r. ....J:..;... J.a..e ,.:> ;I \ \ , \ - , A l;\ o)~ SL> LS\..b <ti,....; x

.~ ~br. 0..u....;I cJ...o1.9 J:.:I)I ~ SL> )':> ~ ..::..I~ u1.r-..o <.S'"')r. .jJ.k> ~ \"1 l;\'i o)~ SL> LS\..b <ti,....;
xx
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~ !,~.)l) 03) '-:'r' ,) !,1J..i13 oL,f ~ !,li

'11'1 efg -r: ijk VA/f k \\fA J (0,f ~) Astaragalus sp

V ef ·/f 1J r\IV m \0 J 0,f IS-I~ !,1J..i1

\/'1 kl ./\ 1m fif n flo I (0"3? rlJ ~) Amaranthus retrofiexus

f/'( hi ·1'( kl rrlo '(If 1m 0"3? rlJ IS-I~ !,1J..i1

ilo hij ·1'1 gh \i\/o g '(rlV h C~L. Jf ~) Verbascum speciosum

iI'( J ·IV fg ,(Yo c A'\1'( b )~L. Jf IS-I~ !,1J..i1

\'\/A b d '('\ '(1'1 b V,\/\ c ().) ,f.!.) ~I ~)Stipa barbata

A cd ·1'( kl '\AI,( '( \/i (IS-I~ !,1J..i1)Stipa barbata

'(IV J ·/f 1J fol,( n Vii k (~ j~3l5' ~) Scariola orientalis

\/i I ·1'1 gh '1\/'\ m \'1 J ~ j~3l5' IS-I~ !,1J..i1

rt\ fg ·10 hi A'\I'\ '('\1'( h (0~ ) ~) Euphorbia macroclada

Vlo de ·/A ef '(\fli e rolV e 0~) IS-I~ !,1J..i1

\/'1 kl ·Ii ijk f\/\ 0 AID k (~~ ~) Aconthophyllum microcephallam

'(IV J \/i c \A·1i f o· f s.,~IS-I~ !,1J..i1

'(f'\ J '(If b \ '(\I '( h '(i/\ (01).)L.y' ~) Achillea wilhelmsii

AlA c r a iAVlr a \\./\ a 01).)L.y' IS-I~ !,\J..i\

fli h ·1,( kl \lilo g io/\ g t.i->l) o.)\~l> oL,f ~)

olV g ·liijk fiflr n AI,( k t.i-> l) IS-\~ !'\J..i\

'('\10 a \ d nV/r d VolA d (!'.x5 ~) Triticum sp

'(10 jk ·1,( kl f,\ n m !,.x5 IS-I~ !,1J..i1

ili 1J ·1'( kl i'lii P '(1'1 1m (o} ~ ~) Chenopodium album

·1,\ I ./\ 1m '\0/\ f 1m o} ~ IS-I~ !,\J..i\

.~L cs" ..l..c)..:> s., ~)..:> ~b 0"') ..;,) ~)b ~ -.9')\;;..:>.1 ~1.9.~...s;..::.-. ,:y.:;'1-.9;> s., <51).) J.9Ll.>.s 0':'" /' <5t",~~

TF

\/. '1 \/i ·/A \/. A tAstaragalus sp) 0,f

'(1'1 '( \If ·10 (Amaranthus retroflexus) 0"3j- rlJ

·1,\ \/'( '(f\ ili )~L. Jf(Verbascum speciosum)

·/f ·1,( ·Ii ·1i(Stipa barbata) )b,f.!.) ~\

·10 \/0 \/f '(f'( tScariola orientalis) ~ j~ 3l5'

\1'( \/r '(If '(10 (Euphorbia macroclada)0~)

\IV fli flf 01'\ tAconthophyllum microcephallami.sse-
i \/'( iI'( flA (Achillea wilhelmsii) )).)L.~

\ Ii \/0 • Ii ·1'( (Compositae) t.i->l) o.)\~l> oL,f

·I·A ·1,( ·1,( ·1· \ (Triticum sp) !,.x5

·Ii ·10 \/0 \/0 (Chenopodium album) o} ~
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~ ~ ..:.....,lio 1.5,) ~ ..:.....,lio ~r: d.J ..:.....,lio
~~/IS;S~ ~.))

(1000mgkg·') (1000mgkg·') (1000mgkg·')

+ + + Bacillus mycoides MI
+ Micrococcus roseus M2 r

+ Bacillus circulans M3 ,
+ Bacillus pumilis M4 f

+ Bacillus coagularis M5 (j

+ Bacillus cereus M6 r
+ Micrococcus luteus M7 V

ISj::-ol &) !'r-"'o.)\.S' ~ ..:.....,lio

(gram) (200mgkg·')

+ +

+ +

+

+

+

+

0~~ ~LL:...:. ,J,I!'..I.S);:, ~ 0!.11"~1 jI-.9~

c.s-')r. j JlWl ).,:SL9c.s-')r. , ~ .:.1).9 '7.)~ lS"~

IS~ SL> ~)l4 o~ IS),W );:, ~ 01 ) 0;:,Li.::...,1015:.01

~I)) ~b 1S1r.)lj-""I.~I o;:'~ ~ .:.1).9 ~ 0;:,,11

o;:,i ~j ~i 01j-::-o~4 ~)l4 o~ I"~I ~ I"j)l

Lr->- );:, , ;:,4j 01 h..,i .:.1).9 '7~ ,:,)..I.S, )14 ~~

0),;:, L,..o .(11) ~4 ~ .:.1).9 ~;:,,Jl ~ I"'~ Jl>

~ ~~ 01 ) ·~4 0l;,S" 0ts:..)l1 .;:.> ~ 01 ~')

~ 4 .s, ISI);:, lS"~ y.:i:- , lS"~ 0~~ } IS)~

~)l4 o~ );:, 0;:,Li.::...,11S1r. jL:-; ;:,)}-" o~ ~~

01), .;,) 0!.1~ ,wLho , ..:...>L:...:.);:, ..s-' ,~

~)l4 ~I ) ~)l4 o~ ~I)) ~I}I IS~

-.9lybl IS~ SL> ~.& ) Jol> ~ L::.;.~I);:,),> r.

'I"}::-";:,l)j '7r ~SL> ~ ;:,,1101j-::-o~ ;:,b 0L:..; 0..1.0..0

~4 lS" L:-;;:,IS~ SL> );:, .:.1).9 0!.1h..,~ J..>.) ;)14

~ ~j IS~ ~;:,,Jl jy o~;:' 0L:..; 0!.1, ('(II)

lY.-1 j ~I ~I~ .:.)I~ ~ 01 JlWI0ts:..1, ~);:,

0..1.0..0-.9lybl ISj),L:S SL> 1S)l4 ~;:,,Jl ) ~l> ~

~I)j 0~~ ..::....:.br. j ..::....:.l)0!.li.:., .;:,);:,,wLho ;:,)}-"

.bl;:.>1 4 ~4 ,~4 cs" 0LI ~ 0;:,Li.::...,1;:,)}-"~

IS);:';:''> 4;1 c..:.:S ) ),.l.W1 .;:.> j ;:,,.:.I"~I ~

~ i.SfiS4 ~.l...Jt.;...:,j i.Sjl...Jl~

~ 1S?4 'L?)L> , ~b d~ IS~ ~L»);:,

4 r-:J );:, I" J ~ \ .. ;:',-1.>l; ~ IS~ c..Jd,k );:,

.(n ,\. ,I) ,1jlo~ ~r-o , ~L) ,).9 ~;:,,Jl ;)14

, ~ 1S?4 ;:,I..u; 0;:';5' ;:',J..:>t..o1S1r. rOl> ~ );:,

SL> ~)l4 o~ );:, 0;:,Li.::...,1~ ; r. IS~ ~r' ~r-o
c..:.:S ~ );:, ~ .:.1).9 c..Jd,k ;5'1-1.> ,0;:,,11IS~

c9l, );:, j ~;:,J ~ r-:J );:, I"J ~ \ ... ,N.A

..L:,) IS~ ~IJ.::>-,~ 1S?4 ISjUJ.::>- , '7GwI IS~

~1.1::-) ~ .;:,~ .:.1).9 ~;:,,Jl 1S)l4 r~ );:,0;:''''''';

c.s-'L:...:.1S?4 o~lo) );:, , ~ ojl; c..:.:S 'I"'~ IS~

c.:,y , ~ 'IS)) ISjL I".r" , u-S'I, .:.~ ~}-"

~ ~~1 ) .<)~~ J,.1::-) ~;:,J ~LL:...:. ~ 1S?4

lS;""fr.) y.:i:- , IS;"",)!.) ~ ) 1S?4 IS~ ~1.1::-

);:, <,:).J..;.." IS~ ~1.1::-Lr-! ,;:,~ o~;:'J IJ.::>-0..1.0..0-.9lybl

0}-"1~ o~ 4 SL> ) 1S?4 ~ ~ ')~ J,.1::-

.~;:,}:>0~L." ISI~I) ;:,~ o~;:'J ISjL 1.1::-01
. ~ fj~ IS~ 1S?4 ;:,I..u; ,o.L,l> ~L::.; U"U r.

I"'~ IS~ 1S?4 ;:,I..u;) ~ ~ j IS,) ''7r: .:.1).9
~ ~ 1S?4 ..:.....,~ 01j-::-o~I r. 19La..o.;:,~ I"}::-";:,l)~

<lAbl );:,.~;:,J 0~L." I"}::-";:,l)) ~ .:.1).9 0!.1

=. Sr-o IS~ 1S?4 .:.~~ ~r. ,~ ~lo)

Bacillus .r--b ~ 1S?4 IS~ ~r' ) ~ r. );:, (PGPR)

~ ~;:,J 0~L." ~ Micrococcus roseus M2 j mycoides M1

.:.1).9 ~)l4 o~ I"~I IS~ ~ts:.. ) ~ 01~ ~ I~
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~1(1 C'(C'(~l'U)·C'(~ I~.) ':I' sP .51C'M')

~ 'l !"1"Q4"'1" ( ~':' M(':' $f.:"PC'( Irrf
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(r-f" C'(' ~ ( Ice: ~ C'( ~~':' ""71'"" C'( Ic:flf'
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.n~0 i¥ I:rV ~ i-:i-51~ ~:r' 1'1 rr~ fr:v
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~C'. 'l ~.<:-v '"" !"1"Q4"'1" ' o,,;:,~p [rC'~ 45"' Ic:flf'

I~r if ('51 C'(~"s-'' ~'1C'(IC:~ ( ,."rr "n~C:

1f"r-f" 45"' ~ ~I;.\'~A ~:r. ( ,,",,51C'r{ ~9(
....;~f~9(I~r if r-< A, f"i--:P ~51 ""1~ rrl51

"n~0 ~"s-" {f"0 , !l] ~',.0 'l C'I~ ~ce:

rrl511f"r-f" [rC'~ ( 45"' ~1~?1 ¥51 C'(:r. ~

rrlrr'l ...l ' ~/;' 'If,,( ( ,."rr "n~0 ~C" 0:'1Ice: "n~C:

I~r ~ ~ C'("n~C: ~'1C'(IC:, !l] ~',.0'""(~
( "n~C:' ( =r- ~"s-''l ...l/J. ~( 'If,,~ , ~9(
~ ~ ~C'o'(1 ~ ~9(I~r if .51C'M')C'(rr~

C'( 45"' Ic:flf' O'Y'("'C:' ~f ~A Ice: ifl':' C'( "n~0

~ !7)C: C'jC'sP 'l ~.<:-v '"" ~ 1-;.;:c: rr~ ifl':'

~~ ~C'o "n~ 'If,, ~ ~ 'l':l'. !"1"Q401' (

~9(I~r if C'( l:rl.) ~1?1 ~ '"" (~ ' ~r--
$0::: <-:-r- ~~ ~o ( ~ ~ 'If,,( ( ':r'

1~C'0 ( .n~0 C'( fl'(51 "no 1f,,?1 'l C'( :<:{

'('51 C'( ,,:( {,:, ':I' (V)·

Ice: \'1,.0, .51C'M')'1~ ( ~A ~"'"' ~b~C:' ~
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~~ $C''''(\7).
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I~ ,~o 151rr-::'( C'( I~· ~ ( .n~c: i¥ I:rV
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1:'1C: ~ ~"1 fC'sf C'I~ 'l':l' (~l)· ,""rrlce:

~~ ~ I~ sP ~ ~I:r If I':' """, rr '[\:0;:>'
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~51 i¥ I:rV if r-< A C'(~~ 'l ('51 '1 ~ ~(
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~ Ice: (S~':' , ~ :"l 'f' l:r5"' "n~C: rr ~A
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