Al SIS el (ol ) UK Al
VWAV 5ol o 5yles eas Jlo

VPR o

O s it

bol LK sl Wldos jo wl) S o s 5 5SL 3 oolasw! oSl
(g2 30 <o)y oiws ] 160 )50 dxlllao)

‘Voblj‘sl.c ool jc)l: 031)@olo sy oo “uwg.wagp o ‘#“‘5)9‘%3 o3 3o
rso.&lb)% G0 9 voé‘jgl.‘»‘.’»’.o dosxo

OIS 859LS g 9 Geel cliniod (losle )l pl @1y g b JKim Slidos dage (ot (2ye |
O 855LeS s 9 (el clining plejles o)l pl @lpe 5 L JRiz Slidiod duhe (imghy ulid 57
O «85,9leS gy 9 heel wlindiod olejl o)l @1y 5 Lo JRim Slidiod dsge luzdls T

OYAVEIY + 5l da,li YAVIYY il o )

ouuS>

ool S il (ciug) bl ;0 Lol sla i ol 5l g yoia a9y 0 sl s ot 5 OlolE Spai g JB Lo
3 oatiom 58 sloolltug; kol poid (ST (stgy &b oigt Gl pitanssST )0 Lok Coeal 4 4z b ool
sl gy Py S Sl et aee Slind 305 Jslwe slacs Sl b iy cal 53 955 ol iy
M09 QLS50 (g dblaie S 5l (6,10 paigas Il sl ool s 12 J9059 5 51092 355 90 SlaJles 0 g (Sleows;
@l laggejl jlesliinl L g oad lax Ll 5l wland 58 Joloee slags 251 5 285 plonil (LIS oSl )3 Jsiss 5
il pulslyy Grgy il adls Gl ol jo (Giaule | Guy 0ol pslaez sboydy ol plulils iz mlaw o
28,5 ol (s gy 2) (67l i 5 (o 59 59) gl 8355 e Sl ealisal b ol SLelS 5k B o 5 95515
5 s bd ad; (Jsb oy Gl carge las Sl Lol ens Jls gine aeisS Sloons) 5o (6,55 5 4555 Sl aS sl (las ol
0399 sbd ol (b ot bl (e Slee dnlie Gululy ol Jaiss 5 5009 slaJleds iy Sas (59 9y
2 ookl 5 oaligagages (5555 3 ogdleas ol i 055 5l lags STk Siale 4 (s e Gy Jaiss 895 e, St
|y LT 51 ookl « oy 515 sl S-Sz (slnl lilac 55 5 sl (K30 (gl S 5l i ko (gl i o e il

8,5 dog Gl o

J359 c50,515 log p «land saS > (555U Ll i guudS glaojlg

ST a g8 slaws ,Las 5l (Quercus) by L doddlo

e d5alr 5 Sl Comnl (i Sy, s STy g, A

ool 3olgls sla iz oy St 3l golail g W labyl.ccwl ol ol e bel calisee slaasss
SOSTy 4 A b 0gd 0 g (Fagaceae) Iy oSy A sledassS o ao o Ve squ>
Jga g 35S 3| g mlaw j0 bols i sladisS o-—> (Naderi Shahab, 2016) g o Jolis

mteimouri@rifr-ac.ir : .| SYVPFFYAVYVY :oles 5)Leds Jgfne b b ¥



wyd Ay S e slag mSLl eolaul ISl

Y&y

Lo SL oml 51 Ll 43,5 & 90 ol)5 SV game
od oolaiwl 3oi A LS o al ) liEl 6l
eles 51 Jangandi et al. (2017) —dos o .col
L 59500 slag,B g LS b skl (S50be
Lol sloadly o sy lad a5 9
L oanlie jo b )les opl pRouia 230 sasmolis
FRIPT-EIWC RER USRS WE T PPN WV SR v S
sl 034 T. Tomentosa ¢ Terminalia paniculat
oS Jodme Lo 25U plojen (Siabe (o)
i e — SsSee sloag b g ol
Acacia mangium.Leucaena leucocephala
,o Liquidamber formosana 4 Acacia confuse
g5 5 baiaaglis ¢ Qlstulans 5 glstal 3bli
, (Young, 1990) ceul ooy Siabke ,GT » S
605 Jglowe (5,581 9o 31 (Rezaee (2017) .axs
s Microbacterium  aurantiacum ola .8
3, Skes 5 0is, , Streptomyces cinereorectus
Sl Sl @l o ub w2 ol slo s
Saidge 4ol )0 g )l p o ST (nl Cue
oles Zaady et al. (2004) .o b o SIS i
FSeesST gyl 8 pls 5 (Srale a5 a ol
Ly L ,o B. licheniformis s ,:5L 4 (Ballota sp.)
Ol Gdm s o (Quercus ileX) pewdioes
OgaliilS g S (9,50 ez 0l S Ly
3l (650 oS )3 09-d oo (ST )9S
sl—»a Lo 4 Azospirillu  braziliensis
O)9 diiy g oy 8l L5 Q. ithaburensis
S=D 5) o Sl S g L ey, Sas
ol s8> .(Zaady&  Perevolotsky, 1995)

YA ilydl sa_ws Lz Pandey et al. (1986)
3 oem Q. serrates slo Jlgi 854555 (gm0,
Lo L Syl oy 09 5SLsI L Sle
baeo,Las Q. ithaburensis , wl saces il
Sy a8l s, S5 (g cady; b Gl

S JyiS bl v oo Ve e a

laasss i lisee slyasc] Ll g bapaldl o sl
aliwlie 00,55 5 (mols ol 5| i ol
a3 i S e B o Smoz 13, Jeloay
e dnugi dagls sl p alie e ol (g &
(il 5 3 JLil byl ol 5 ool> Slasl o 2l
Lacs o 5 il 5 o Slacodld da s hags
ol 22lS s 5 b by slo | S cols
.(Abedini et al., 2010; Daghestani et al., 2018)
OO p S By g eelll pots Lol i o5 03
OWie il i L Sy ot 9 e 855
Sl bsl s s o Swuscan] a5 03538l
Sl oa b o 515 (a9, AU o
a>g L .(Hosseinzadeh and Pourhashemi, 2015)
Slpoliing, ozl (slm aal waioly Jolse o
o591 B (o0l Cuenl dgsl 5l cbila g boly nrd

9 S o9y Job (Al ol 18 Caglel o 1) ol

& ..\_.Js.: .CA_.»LQolf_.i.ﬁ) b=l 6‘)—? u.i..o]a.c
S5 L Lol 5o ol S slo g
L oodzmdls sl )y sl ool b s e )0 oo
B 5 Glog Comal ) Syme sla Sl
Bty yail fyagd yad ol Lol gladali
g Sl G398 5l ey QLS 0B sl LS 90
S uio_o -.\.m) Cowsns J}‘J.A B 0)434.) L)‘i Os.a.os
So Olsieds yaud gl olS ST, ralS o
g SilS g slao il plaislw o aie
JLisl jad (Sdslote codlad 5 )5 S92 oSy
s9bam Gk ol as il (lalS o (65,
3 =29, 4 Slawd oS Jodowe slag xS
aS |, Sk Glawsd a5 09l 0 S S slas S
by el lald howy i LB,
oS (sl (Slandy | slagssel) i BB 5 Jsloxo
ookl dey jo b yioghy i S o s
A,y el Buaa b «olawd 0 Jolowe sl 551




YeY YVY B YPY dorao AVAY 5oL oV 5 )Led (oo Jlo oyl ) SIS ezl o) ) I dloxs

OPIF 95

L2 Sk (pluled g gilwlas ()l paiges
ol 50isS Jslxo

M5 QLSS (Sawgn, Sl 6 )ls paiged
4, Q. libani Oliv.) Jsss 9 (Q. brantii Lindl.)
3 Ladaiged 9 285 alowl Jlen Jad jo L5 ol
Do Jiie olKisle;l a4 o5 Sle &> 0 F sles
Jss9 5 o5 8555 99 (S hmgn, S slaaisas
cla il jo 5o bylxe g b ailflasr sba,
ooleiwl 4igS o jarli S dses olecds gom
3 Olawd sasS Jolxo slo 6 55L (g3lulas wsul
CiS b )0 5 S sladises g5le s, ol
&, 9—0 (Sperber, 1958) S’ Slawd s 5 g5l
JoSis L Slad oS Jolome slags ST 08 5
W oo axlis SLS Gl bl s Gl il
S lag e 5o Slid sasS Joloe slas ST
Sl oslizul b 5 g5l el (MERCK) 5T ey 563
SYUE) aleorisen slopsesl 5 )5 5ol S,
AR S
sl ol w MR-VP (oS ,> OF glucose

Wb olwlis Joaula Joy g ol
.(MacFadine, 1980)

L) (Fialo g aslosl dngd
shlo aSleoly oo —slos> oS 5l
3 lasbil 5l solawl Ly (6,55 ¥x) «4 CFU/mI
.(MacFadiin, 1980) o a5 o B V 6 Les
g dad 6slaexr LB oBiys, 5l pll slayd,
Flos jo ccils oy b g axdl Jlas! olKiole;]
lw sl )dn a5l o, 5 il ds o
5hoaool ol & leoly Ly oo oyl
Azotobacter Pseudomonas L a5

Hlews e S s Actinobacillus g Bacillus
Sl syl (Sad Slawd 3L L sals sle,ds aias
Oy gmodn ola i)l jo oud e glo,dy wiall

Jangandi et al. (2016) .43 (Zaady et al., 1993)
sleyi o gl sjen e loa S ols Lis
a5 93) T. tomentosa 4 Terminalia paniculata

&5}.’.)'\ i~q (.Sl Qs@)l 3 l 3 (b "5)5
60—S Jsle (5,25 ¢ (Rhizophagus fasiculatus)
o Sl - Sew (Bacillus  polymyxa) cle s
1 ad Odz g Sl (59 0lS wd ) pWSed il
Sy Slaiar Sy o Fiale b S sl S b ansli
Dominguez- Nafiez et al. (2013) s gl
il ysld slo wligogog b Siasle a5 ols lus
Lo Jls )0 5% @ Cuglie Gl o Wlgi o
et Lyl slaal .09 Pinus halepensis
Lo iligagdgs plos (Sianle 45 aas e s
o Wlg5 e Pisolithus tinctorius 5 colu sld
¢—% Pinus  halepensis &45 L o, KIS > coddge
Gl ofmga Sy sLoogS sl ool
ol i aby o sege Jos M. aurantiacum
Clbgo aoxi 50 5 Ll ol slaJlw ;o bs b
(Rezaee et al., 2018) cula o ,KIX> jiius

socisS Jodore slas 5L 51 o 3ios ol o
‘SiLao..\_':)’ 9o, p ublf oKy )1 sadlos laws
L5 90,0 LS Caliee slaplasl jausd jlade 55 g
b LalS 50 o9 9 Clog ) (Sl beb
b dglio g (o p

e g, 9 Slge

JLSa VYA cols 4 o5 Slidss oS
A FogkiS) Ol po Gl e (Glims S bl 5o
9 o FANY Js b 50 (G ~lg o 80l
SOk e Sile ol I8 (B, B YO o, e
slos bvgio coul o Lo APV dilaie BYL.
3,8 ol A o YOIS B ole 5 40—+ /Y 5 4Vl
oy 5 ailate o 8o Iy lgs olo Sls e 4o
Cal gl o (FA (S22 p0 L) (5 5less b,



wyd Ay S e slag mSLl eolaul ISl

Yet

Tk B o S pesl alsil (el o e
5 (s 55 1) gLy &35 Lole g0 b ol SLlS
osbly a3 ol 5l (s =y 59) 8L &S
0931 b Jae sloosile Bb g wind (o) 48,90
5 e dler @i ) S polaiedy Sl (gl
s ey O3 O35l L e il ly (Sen
b ;o Tukey ool dlwsas o puSilos duslio
o ol den 285 plonil as 0 A0 Ll
ool Minitab 17.3 5l 5 51 ooliol Uy (L

D ey ST Bl 5 b el Sgtcn 9 28,5

O Jsoz) 29,500 lpg—ajl ol
PRI PN § URETE 7§ NN PSP B AP B
Bacillus Azotobacter .Pseudomonas sle >
g wbgegogw a5 s ils 3les Actinobacillus o
3 ovakeligiST g wshel 9 (hio 0,5 S|
Ad ot 0,5 (glabe slos iSL gy
2D 5 i Sleosy Guilly & s F Jou )
03,51 Jss3 5 109, 855 90 slaJlod (55ka8 5 Jsb

ol 00

2 ol WS 5l JB o J 95516 allal
e VXY sl o515 L 5 e 88 slal b glas,S
PR asls u‘ﬁ—’)"’ u‘)lj uLa.J.?u Oli:_am.?.‘ 5o
e FA L st sy ol ol (g I8 eadle

Sad asls obeopls IS5 aw LB o

oS (939 Moy g Ay o Sloondy (g S0 3luil

sledles (e Gy J—ad slazl o
O ygod 5 o leds siulesl slads,S 5o sailesas;
A wgas Ll dsy ,had g oz, S 51 LS
Bl Job g yoides pao &80 b Jluzms udss
aske s b a5 Lk Alsgas 4 o o g
Sy g Al iy sbalasl 5 5 .0l (6,5 0kl
P ol e L Jlms (593l dhewgan
FA oo ladiges yals (1,8 51 g ol (6 5ol
039 oS ilw Ao Ve slas b sl jo el
Sid dols w0 g 6 S ojlal 5o b plasl S
(Emami, 1996) o.b aulze o Jlys

Juo g
sloo,lal glsil g adsl (sla g 5l g
Ao “_4)_, ‘_gL:booL) Bi> l_’ LS)L”")L’ 669-»—»094

(MacFadine, 1980) soslaz slas iSU ololis glp olordon slagse;]l mls - Jgax

ovgkeligs] ovgkesls FSLgi) oBgegdgms 09!
i o5 Sute )5 e oS s o5 £ Sy
LGRS @l - slake SSha lakee S59958,9%
i R Cde Sl Byiaty
S e gl S e S e S e oS >
gilile JUEL guilile b gilognST O-F glucose
€l - s e (MR) s, e
ko _ ke sie (VP) 555 599
(e (e Cade (e Jgasl




Y50 FVY LYY Ao AYAY 5ol F 5l coms Jlo ol SLKim ozl o)l JKiz dlne

J9ss 9 139 slacus, alls (5,hd 5 Jsb i) o Sleosss 2 655 5 45 1 il 5 JUT s -Y Jgoo

k8 as, sk o) Sleosi; ol azys Sl ke
ATARARS VYIVEYEE AN \ &5
VY NZ3N <IN ¥ Sk
YIYPAF -jagy -/vo™ ¥ 6xShx a8
Y las

RECO NIV NP R XN "y Olimebl 030 20 539 mhaw 10 (5l s basmsylid i jay ¥ o

&3 Sas i xS Lagiil e Jlogp digS )0 Ll ()
Gy Op e Sl OLAS 155 3e jlend 90 5l e
Slas xS Lot Jsss sbadls ) s 5k8
2 kB gy (reS g skl g eligegoges
Al oddlive 4365 90 o wall sla Jlys

&S g bol dsgS ST il )ly 4525 gl
sle slis s Jlyiss caliee slaplasl iz sl aus o
5 5 b 857 Wit 51 55 5 555k S 105
oy ) mhaw o ady, Sis dok vy oSt
8ols do )0y disS SO Jguz) el o e s
5 5L g9 Lol s o g Sy g a8l Si>
g a8l Sis dole wo ) (628U g aigS bilaie il
(F Jeuz) el Jlo gme bz o 0\ mhaw ;0 Sy

el sl 555 sl les (5 S0lee Alie
sy Hlis Lo Jliss calizes slaplal Sz solo duoyo
Moy 3l ey Joss LS Ady) SiS bole wo s oS
slojles o o Siho duslie (pizmed (F Jguz) 09
5 ligegdg— lagSL oS ol plas (65 calies
Wlow g aly) SiS (59 20y p (Al BT uskel
S SiS (9 2 ligegdgm 6 SL ST Ll wasals
(¥ Jgoz) 990 500 gl jles I i

w

g5 a5sS Jalge 9B o0 oaaline oS jobjlen

Hlladly Gloosss Ll Jlie 515 551
Pl oty p 658k g w8 Sl Lel il o e
D o mre Moy B 9 ) sl Fokaw (o oS S
o ) llas s 5 (6,55l 5 igF (gla el S
Sy iy O sl s o Ll i T
by o slaosls (1Sl dlin 09y o sixe (5 ,kad
slaleiy Jobo ad) a5 ols las (Job wd; &
S ASL sl Slg logy slaledes 5 A Jaess
7R3 3 G Job 98 p okl 5 Wgegoge
5V sladgaz) o vald Lo 5 (09,500 sla)lers
Ay ds by sosls . Sile duslds ogdledy (F
b8 b (Jasy sla ey o5 ols plas s ,kad
L (ianle il Jlog o sl Jlaig 5l s ymin
i (ka8 0y o7 0D e gkl 9 (uligegogm
AV Jgaz) aib aald 5 09,500 slalos 500
SAL 5 08 (S 5 sl lend (e Alie
@ Foliie gl S0 9 Josy slaaiss a5 ol i
104 gy wtiols i A, o5 e gla s S,
ookl 5 Ugagas— Lo Sy Joss 455
JS) asvgr (6,8 gy Blode bajles 1 5 3990

TaJls syhd oy 5 (Jsb ab) sloprie sl sl sloaiss slo il dunlia -V 5o

(o) (508 08, (agilo) Job o, (alol) gloowss bk &35

YIVOF £V 050

FAYO E£-/1FH?

YITA £-/ASYE

MAA £-/20Y2

VAV VYR ey

YOEEVE s

el Dol sloog 5 o (58,8 108 baes jlis Dglate B9,



wyd Ay S e slag mSLl eolaul ISl

Y55

Fhgl sla iy s ks k) 9 Jsb oy slopxie G2 65U less Gla Sl duolie -F Jgo

Grosheo) 58 0y (e ile) (Jsb ad,  (Sleows; &S e
Y/IO0FE-[FA AAOEY/A¥? VYf£VN* Pseudomonas sp.
Y/VAY £-/57P VISOFEN VAP AlaEV¥e - Azotobacter sp.
\AACE A% ANOFYEY /Y 2 AAEAT Bacillus sp.
YIAFOE- /5 AP VIOFaE- [FAD AAEV/Y2 - Actinobacillus sp.
Y/o VAL /5 fC FIOVEEN Y A® AAEN [y2 sals

el Sglaie (sog )5 o (58,8 108 baies ylis Sglate B9y

B Psudomonas

& Azotobacter

& Bacillus

0 Actinobacillus

(o) <&y o

& Control

Lsks sla i b 335 51 5 75L 5 455 (o3 (6ot 1 (eSilon gl =) S

sk sle Jlig i ol 0oy (5551 5 4555 S (F polio) uibfy 50U qulis -0 Joor

Sz bole wo o e |
sobyl a0 Sl o
5, En ada, s e
AR VAR S D 700t \ 4o
FYY/OY* FoOV/ N FOYFIANT A St
\YOIVO* YEYIOVHE YY/AsTE ¥ SSSLx a8
Y. o

A 39 IS cire baueoyLis ™ g liebl 0y A0 5 A mhaw ;o (gl cire baumslis ol gy T 5 PR

*la g S g dBlu iy ) S 8ol do 0 o xio gl sl lodisT sl Sl duglin -F oo

Sz bole ws o
Ll &5
INNEIVARG FAID-EO/OA ® £Y/OYE) /1 4P gy
NIRRT FAOYEN <)Y @ YOIV $£/- 0% Jass

el Sgliie slrog,S jo 28,5 18 basms s Sglate By, iF



Yy

FVY LYY Ao AYAY 5ol F 5l coms Jlo ol SLKim ozl o)l JKiz dlne

bl sla Uiy Sy g aBle iy, SiS bole o yd b psie sl (6L lerd Sl eSlie Aolie -V Jgor

Sz bole ws o
& A Rk &S e
Sy a8l iy,

OA/AED-EV/OF -2 YY/AAY VLYY VR ISUAMEACATARE Pseudomonas sp.
FOIY VAYLY/SFC SYIEYYYEY/- F1\D 0a/VdYY£a/1 3P Azotobacter sp.
BA/NYYYEY/NHAP YY/A00-£Y/- V2 AY/VA- - EY/5VR Bacillus sp.

O/ Y- L5/58b SYIVEYYENIVAAD OA/FYAYEA/DYD Actinobacillus sp.
£¥/AFSVEY/AQC SY/\ - o EY/YOSP OAA-AEY YD aals

o=l Joss 595 50 4 Jloyo ol Jl, 8 uglaly
&l cils sals e an A i 69,5kes Jlos
Gawed, alis g ja a8l i solo oy
J9s9 4555 50 4SS 99 2 50 2L SL o e
5 il Sz sole Blodas, Jlp o Slae ials
753 sla e skl 5 eligegdga sl Lo
Lo Lo 0 o a5 ol sl g s cd b
83, L1 5o sl g Gegheolignisl S gl
Ot iy 8555 )18 (6551 g 4l (S 5 sl jlers
oad e Josg slo Jls yo adlu g ado ) Sis Sk

Bolo (2 yidan 9 gkl 9 wligegogm slags xS L
AL L oaijled Hlogp slaJls jo ads, i

ity y Sts wla ks

(Y Jiw) A odalice wl.;}ojé}m

Q Psudomon;s
® Azotobacter

| | @ Bacitus

e | D Actinobacillus

8 Control

S K nlesays
“

SS9 a8 (oS 5 bajlord (eNle Al

5 Pligegdg sla L §oi pé e o5 ol i
slaplas] St sole _ialydl Loy ogh sl
555 99 Gl 0 latglds s g9 o sla Sl
S920dn 9 o0 0adline (535 sl jle &y bgly
Sl (Jasy 5 50 adyy SaS bobe piie sl 45
okbgiiST o S Logisl slajloss bl ten vl
P90 83) ;5 okl 5 (wligegdg— lajloss 5l
dald jless logys g8 p0 oS (Jps 235 18
Gl cd 3 13 Slas) y0 aiy, Sz sole bloda
30 gl Dol ol 1 S Sl Bole e
Sg—ai Jlogm A5s5 0 S Lgil (6L g5 0 Sles
95 bgegog— sloloss jlten | Lo cnl a5 28l

O Psudomonas

B Azotobacter

Q Bacillus

O Actinobacillus

& Control

ENIPUR 4

O Psudomonas

@ Azofobacter

O Bacillus

O Actinobacillos

a Control

S o3le woyd 2 655k g W5 (oS 5 Sl slod eSloe dnnnlite -V JSCA
Lok sloJlsy S (g 9 8lo (@ s, (Wl



wyd Ay S e slag mSLl eolaul ISl Y&A
Olan yiiin 100,k Splse o, Ko sleaa il )

S e slais 2L Siale a5 ol snd 35S
Pl eimgan o o Sloos) (alidl o )
sla s oo 3955 Sjge Gliadles o il
Jie 185 0550 ddlate 4 ady ) ol ez llo
Lyl, & o)l Jlasl (Probanza et al., 2001) &g
50 s oL o] 58 cenlial plsr g
Ak ouds by Jleses  siloons;

ol ae s VY 5 YY Corge i e Gabe
waliee liine 05 o Jliss (68 5 Jsb o) o
=tmle e o L ey b elas | il
by bass 5l gl jo od) Syze slas St
seaisl L a5’ (Mafia et al., 2009) wlos )57 5,155
az STl cdllae jlad g elis)l il 5,90 5o Lo
L Siambe (o 50 a8 Conl ol (515 5 ()l
L Job o) 5o o2l by S pome slas xSt
AL 5 o 4 45 0 onalie 4y L3
3,08 (S adoolai il 6L g 3 g
Syhd g Job ul, yulidl (Aslantas et al., 2007)
5 ligegdgw (Hianle (o ) s el &5
(Mafia et al., 2009) cul sois 5,155 welowl
o sl g (Job ad) Salidl a5 s o i
Lo yiSlss, dawys o) Gl peinse sla g5l
DAz 5 (ALS Glaoge,s adgi b aS 3l (S
Sk Ly Jsb oty Gal3dl o iy, b
(Cook et al., 2001) wgis o

NUWRD S S F U CWEYS gyl

Syt 0 ySdos (shesl 9 Wligegaga slas SL
5 ALl oine 55 (5751 95 Ly dmglie 5o
ala Gl o) ol o el wbgiS
30 2lie sl )55 a4 Wig, oo Loy S o
slaassS as, (il o Ll caie o Shee &
, (Wei et al., 2014) o,ls 05>5 25 Gl
G okl calizes slaaiss ) calize Slias
LS 5 5 A oLy 0l sl 8l sl
solez_wl (Asif et al., 2012; Karlicic et al., 2016)

by S e sla SL Sl g ol o

oS5 g] 5l oali (lind Pl Ul 6l,lo)
2 J9s9 9 199, 8555 90 Sleons; g oy p (L8
éﬂ_éj.c u_:‘ )i.’l_..: Cul.u R oy U‘)lf ol.i....«.:‘
lid Cools b 0, 5 e slog S 4
Axs )0 g Wigdh e Jlodes Al Sgupe cuw 3ilgE oo
NIRRT [ (\‘fl e, ) oSl
Olid Giegim ol s (Goteti et al., 2013)

A5 dy oud Sianle la s xSU yilas was oo
S (Ko 00 b Siale 65k g5 5 g (G5
A 0y S e o Sl il aS canl oals ()155
(655U —olS oS 5 sl Comex 5 b S &g
Ll )b g oad o) Loyl g5 olS ool
Sahin et al, 2004; )o)ls S —laxo
oeile duslin bl (Cakmaker et al., 2007
S (359 5 s k8 ad, o e b ol sl b
o Josy 4595 (a0l e L 4 Aty
=230 ol 45 9Bl g p &sS 5l G o Siabe
99 Ol slaia, jlslw Slds 5l (AU Sl (See
Bl Joss 85 )0 SISy wb) S s b &S
ol -8l oy Lzs Garcia et al. (2004) g5,
2SS b9 adile gud) Slogas Sl oS
Lo sloazsl L a5 o4 Pinus pinea 4 Quercus ilex
=l o)l cilhe Sis S0l wo s iol3dl 8L ,0
—olais] gladal, se>g sacaslas Ll slaasily
A5 sy il (5553 15 5 s SSL G
53,2 0 Cell 3 3 AUr 6 laatsyl cuie ol,sh
5 BA50 slaadsyl Lal sog luSy o5, oS
Quercus ilex 4 Pinus pinea ;o s 34 Aur 9
i LT ogdlean .aisls ylias (g yidn Cute U]
sanlive 3395 bl 855 claces, Lls o lags ST
g5 L amslie o Of Sy 0 5l (2L oS 05
el iz Lyl o 28
Josne 58L5 095 dten) 53 gy 00l
L Jsss 95109 slaasss Sleonss  las 5SL



YFa YVY B YPY dorao AVAY 5oL oV 5 )Led (oo Jlo oyl ) SIS ezl o) ) I dloxs

9951 Josg 5 )logm sleaiss ol sl sl )y
3 4595 95 Gl Rl (Rali 8l 5o o lg e
wils 3,8 byl sla 5> sLsl slaadls
Hlossanazgi b ol g Koo B,k 51l
» el e Jlgs «glsoasy o Lo 25T s pme
oo S Cniog 5 ASRIS Uy il Lyl

g Lo iss o )0 s donnlie Oolay .l oud
Sl Sos skl 5 Wligodg i 21
a s ool JI sleasul ades Jlase jo oglay Judoa
a=b,y Gl s Lalesss slandss Lalyd seuge 4
S ogdlcas .(Chen et al., 2016) o5 oo ,oxo
Pl e 650 plaplls b xSt cnl el

Jiie [ 350 &ilaie 4 CABIS (Sl s 5 S5 S oS iy il a8 ol s olans

gl 9 Ugagdgw Ayl 90 sy oo Hlaia) goame ;o

Sl s s oy Shos stz uslesly

References

Abedini, R., Pourtahmasi, K., Ghazanfari , H., & Karimi, A. N. (2010). Effect of severe lopping on
radial growth of Lebanon Oak (Quercus libani Oliv.) trees in Baneh adjacent forests. Iranian Journal
of Forest and Poplar Research, 18 (4), 559-568.

Asif, M., Zargar, M. Y., Lone, S., Lone, F. A., & Sheikh, F. A. (2012). Influence of microbial
inoculants on nutrient uptake of Himalayan Cypress (Cupressus torulosa Don) seedlings under
temperate nursery conditions. International Journal of Recent Scientific Research, 3, 1013-1018.

Aslantas, R., Cakmakc, R., & Sahin, F. (2007). Effect of plant growth promoting rhizobacteria on young
apple tree growth and fruit yield under orchard conditions. Scientia Horticulturae, 111, 371-377.

Cakmake1, R., Erat, M., Erdogan, U., & Dames, M. F. (2007). The influence of plant growth-
promoting rhizobacteria on growth and enzyme activities in wheat and spinach plants. Journal of
Plant Nutrition and Soil Science, 170, 288-295.

Chen, W., Yang, F., Zhang. L., & Wang, J. (2016). Organic Acid Secretion and Phosphate
Solubilizing Efficiency of Pseudomonas sp. PSB12: Effects of Phosphorus Forms and Carbon
Sources. Geomicrobiology Journal, 33(10), 870-877.

Cook, N. C., Bellstedt, D. U., & Jacobs, G. (2001). Endogenous cytokines distribution patterns at
unburst in Granny Smith and Braeburn apple shoots in relation to bud growth. Science Horticulture,
87, 53-63.

Daghestani, M., Salehi, B., & cheragi, S. (2018). The effect of planting depth and seedbed type
treatments on the growth and survival of oak (Quercus brantii Lindl.) saplings. Iranian Journal of
Forest, 10 (1), 101-1009.

Dey, R., Pal, K. K., Bhatt D. M., & Chauhan, S. M., (2004). Growth promotion and yield enhancement
of peanut (Arachis hypogaea L.) by application of plant growth-promoting rhizobacteria.
Microbiological Research, 159, 371-394.

Dominguez-Nufez, J. A., Mufidz, D., Cruz, A., & Saiz de Omefiaca, J. A. (2013). Effects of
Pseudomonas fluorescens on the Water Parameters of Mycorrhizal and Non-Mycorrhizal Seedlings of
Pinus halepensis. Agronomy, 3, 571-582.

Emami, A. (1996). Plant analysis methods. Soil and Water Institute Publication.

Garcia, J. A. L., Domenech, J., Santamaria C., Camacho, M., Daza, A., & Manero, F. J. G. (2004).
Growth of forest plants (pine and holm-oak) inoculated with rhizobacteria: Relationship with
microbial community structure and biological activity of its rhizosphere. Environmental and
Experimental Botany, 52, 239-251.



wyd Ay S e slag xSU l eolawl IS Yv-

Goteti, P. K., Emmanuel, L. D. A., Desali, S., & Shaik, M. H. A. (2013). Prospective Zinc Solubilizing
Bacteria for Enhanced Nutrient Uptake and Growth Promotion in Maize (Zea mays L.). International
Journal of Microbiology, 7 pages (on line).

Hosseinzadeh, J., & Pourhashemi, M. (2015). An investigation on the relationship between crown
indices and the severity of oak forests decline in Ilam. Iranian Journal of Forest, 7(1), 57-66.

Jangandi, S., Negalur, B., Narayan, C., & Lakshman, H. C. (2016). Effect of phosphate solubilizing
bacteria and arbuscular mycorrhizal fungi with and without rock phosphate on four forest tree
seedlings. International Journal of Bioassays, 6(1), 5204-5207.

Jezabel, D., Ramos-Solano, B., Probanza, A., Lucas-Garcia, J. A., Colon, J. J., & Gutiérrez-Mafiero, F.
J. (2004). Bacillus spp. and Pisolithus tinctorius effects on Quercus ilex ssp. ballota: a study on tree
growth, rhizosphere community structure and mycorrhizal infection. Forest Ecology and
Management, 194(1-3), 293-303.

Karlicic, V., Curguz, V. G., & Raicevic, V. (2016). The alleviation of reforestation challenges by
beneficial soil microorganisms. Reforesta, 1, 238- 260

MacFadine J. F. (1980). Biochemical tests for identification of medical bacteria. Second edition.
Warley Press, Inc.

Mafia, R. G., Alfenas, A. C., Ferreira, E. M., Binoti, D. H. B., Mafia, G. M. V., & Mounteer, A. H.
(2009). Root colonization and interaction among growth promoting rhizobacteria isolates and
eucalypts species. Revista Arvore, 33(1), 1-9.

Naderi Shahab, M.A. (2016). Iranian oaks. Agricultural Education and Extension.

Pourhashmi, M. (2016). Study and improvement of Coppice oak stands structure in Marivan forests
Investigation an (first phase). Final report, Research Institute of Forests and Rangelands.

Probanza, A., Mateos, J.L., Lucas, J.A., Ramos, B., de Felipe, M.R., & Gutie'rrez Man"ero, F.J.
(2001). Effects of inoculation with PGPR Bacillus and Pisolitus tinctorius on Pinus pinea L. growth,
bacterial rhizosphere colonization and mycorrhizal infection. Microbal Ecology, 41:, 140-148.

Rezaee, K., Zolfaghari, R., and Naghiha, R. 2017. Isolation, characterization, and influence of native
rhizobacteria on growth of Brant’s Oak (Quercus brantii Lindl.) seedlings. Iranian Journal of Forest,
9(3), 399-409.

Sahin, F., Cakmakg¢1, R., & Kantar, F. (2004). Sugar beet and barley yields in relation to inoculation
with N2-fixing and phosphate solubilizing bacteria. Plant and Soil, 265, 123-129.

Sperber, J. 1. (1958). The incidence of apatite-solubilizing organisms in the rhizosphere and soil.
Australian Journal of Agricultural Research, 9, 778-781.

Wei, C. J., Quan, Y. Y., & Zheng, S. J. (2014). An underground tale: contribution of microbial activity
to plant iron acquisition via ecological processes. Annals Botany, 113(1), 7-18.

Young, C. (1990). Effects of phosphorus-solubilizing bacteria and vesicular-arbuscular mycorrhizal
fungi on the growth of tree species in subtropical-tropical soils .Soil Science and Plant Nutrition. 36
(2), 225-231

Zaady, E., Perevolotsky, A., & Okon, Y. (1993). Promotion of plant growth by inoculation with
aggregated and single cell suspension of Azospirillum brasilense. Soil Biology and Biochemistry, 25,
819-823.

Zaady, E., & Perevolotsky, A., (1995). Enhancement of growth and establishment of oak seedlings
(Quercus ithaburensis Decaisne) by inoculation with Azospirillum brasilense. Forest Ecology and
Management, 72(1), 81-83.


https://www.tandfonline.com/author/Young%2C+Chiu-Chung

Iranian Journal of Forest 5
Vol. 10, No. 3, Autumn 2018
pp. 361-371

Iranian Society of Forestry
2002)

Studying the application of growth promoting rhizobacteria in
rehabilitation of oak forests (Case study: Garan research station, Marivan)

M. Teimouri'*, M. Khoshnevis', M.H. Sadeghzadeh Hallaj?, T. Alizadeh?,
M. Matinizadeh 3, and M. Pourhasehemi 3

1 M.Sc., Scientific board, Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension
Organization (AREEO), Tehran, I. R. Iran
2 M.Sc., Research expert, Institute of Forests and Rangelands, Agricultural Research, Education and Extension Organization
(AREEOQ), Tehran, I. R. Iran
3 Associate Prof., Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension
Organization (AREEO), Tehran, I. R. Iran

(Received: 21 April 2018, Accepted: 11 September 2018)

Abstract

The area of oak forest in different vegetation zones has gradually decreased because of frequently
possession and exploitation. The reclamation of the disturbed habitats is very crucial because of oak
importance in Zagros areas. The success of reforestation programs depends on the quality of seedlings.
The aim of this study was to determine the effect of phosphate solubilizing bacteria on Quercus brantii
Lindl. and Quercus libanii Oliv. survival and growth parameters. For this purpose, phosphate-
solubilizing bacteria were isolated by screening methods from rhizosphere and identified by
microbiological methods. Collected seeds were sterilized and inoculated by bacteria and sowed in
Garaan Research station, Marivan, Kurdistan. The experiment was conducted in a factorial based on
randomized complete block design with two main factors including species (two levels) and bacteria
(five levels). The results indicated that the effect of species and bacteria on seedling survival was not
significant. Inoculated bacteria caused increase in height growth; collar diameter and root dry matter.
According to mean comparison of height growth, collar diameter and root dry matter; it seems the
response of Q.libanii was better than Q.brantti to inoculation. In addition, Pseudomonas sp. and
Bacillus sp. caused more increase compared to other treatments and are suitable candidates in
rehabilitation of Zagros forests
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