[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

AT 50l Y oyl O\l (LS 5 SIS 5 ani B

5 &S » (Mentha piperita) il ¢l oL | Piriformospora indica z,6 :Ses 5

Sogm g Sod 5P e b s el (g g peilel CulsS

\ N \ 7 P £ . \. . \ R .
do)b do| g 6"‘“33}9 °‘)"‘J‘.’ S ¢ Sy dlcwa ¢ gbu.al& Lo jdeses ¢ LS""}“" 40 goans
dj)‘gwdjjucmﬁjj&ﬁjem‘;kg&&bje‘gﬁvc.ﬁj,&\.ﬁ:Wa@‘JudejuSem‘chbjeJJf\
ol ormb w5 (55,5LES ple oKL Ol b

(VWR0/+£/¥ 1 ol 5 pdy G )b AYRO/ Y/ il )0 o b)

NPR
o M gl o)l oS K5l Slhw 5 uilel CuwiS 5 CueS p Piriformospora indica T8 SSKen ey s glaieny
529U p e o8ls Glikos 45,50 3 1SS b (ol JalS laS gl 2 b JJB s Sl O pen T 00
b il 5 s ps) g0 s jon el 55 Jold g 3550 S, s 8 12l WA ol e 5 (ool b b
53 by ) O gresl 75 8IS Oy (5595 PRI L ols OLS gl g (o iy 4 VK i) (5558 A5 5 (P indica )6
53 alS st g0 4 S Of o Glse 5 ol K25 sk s Shes AS55a)S D S50 @ JSs S oS bl
b 5 A Slul e g Ogme (gt ted 5 uilel OLS 5 g S ol A s S Jbow Gk Olgm il co s
SRl (Ep lal do s o e IS RS Sl (iman () Sled S oS SIS D)5 0 e (70U e e
gl oo plis i Sl gl p olE S 25 e Puindica g s )l g germe 53 kb S O s (gl goee 5 J ke L
Fhni 2ol ok s el Gl ge o8 slacin Azt ol obe 5 T Dl s ety slle b L
b &lgn Poindica gz 6 5,8 duy e 5 4 cpl ple AL 558 Ll 5 55 Poindica g0 cute 25 Kl Kl5 o 45 350 S

.'\.:«9'53 .)_9-.-@. ‘5@.‘)’;;}?.'?)'5 b‘;udétu &j)‘.) AL.S/ 6.&\:) 6&}2} 6.5‘&3 é}btdjﬁquj&ﬁ‘ﬁ‘

sS/jsS.\f-"dJ} ‘41_9;\5 6\& Cﬁjy\:.o uS/ﬁ J:ﬁ}}ls gdjlm.\ﬁguna\.w‘ 26.\?15 C)Le.ls

OLes 5 lad) b bld | cis W6 sl s Ao
S dpame Mg Ol a8 4 e alis ol OTA Sl s Khes S Jle e Sl sla i
ol any palS 5 oS s, el G b ol 5o OYAY (gl 5 e S) Ates Oler g 53 81y
Sl 5 g CJld Ll olendsy 5 (S350 DLLS Wy eliSspime age bolse 51 S )55 Ol
bl b goss S (Hajer et al,, 2006) >3 o Jd5 S Ol Sl Cols 51 IS sk TY L AL ol
S olS 53 s s, O a4y aie (S 4 50 (25 L33 00 5 55ES IS e Sl doyn Vo a Sinp oS

pirdasht@yah00.com : S5 xS Cay  SLis 0 s 0kinns 55°


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

AT Jle VY ojled Nl aLE s S, 5 i Ve

S ol el 0L Sl s (VAT (405 5 o ,8) 3505
5 S5 S D ol b a1 Se ]
0355 o3 S35 e Sl 5% Ol SIS 55 lid o
OB e -l s ) Gl s Ses 5 asliS a5
SRl il adete (S S st e
St el 5 olS gl dis 35 3 Shae Sl (S
Sl b 4wl (sl Sl St
o by gl ClS g Ol syl o s GleST
3 it S L plaa Bl L Sis pd sbas
(Waller et al., 2005; Deshmukh et .S o ool b e
S ol J s ol oal, 2006; Druege et al., 2007)
5 1S g san o5 dase 0L Sldlas =
Ssgpme Rl e A5 ol Gl s s
5 Olesin)pdS s St ST slan T 5 Ly S
oS o550 slae 5 Ay s gme aall 5 (VYY) OlLSGa
Oy 5 dOFRE OLISan 5 o133 goma) il ol )5
L% (Zolfaghari et al., 2013)
Sladge) 3 e 5 gals OLLS (s s
3 ool mleo Gl (g3,5liS (A8 slse e Sl il
DB 63kl ams s file 5 bl ek O e
b gl oS (Olfa et al, 2009) wias S
3 i LS Peppermint 1, oU 5 (Mentha piperita)
ol a5 S a5 55 Jame 5 0903 olS G Olge 4l
CVpare 5 ool mlo Gl oS sb @ s
b lae b 5| (Roodbari et al., 2013) 543 0 A5 olde
LS SaS 5 S Al el LS Ol a4 S Sl
Sl sl OYAL Ohlen 5 il (BIS) ol e (o2
o 5 Oy il oS LIS 5 oS Gl slags sl
Ol el dibobanl o5 on s 1 OlalS 5 Shes
Jlodl u e G W5 e okl sl o33 S Sl eslinad
Al gME sl gl LA Rl o Sl e
2 Poindica 6 ey Gds b sl lass ol il
Gl plas ool oS il CedS 5 S ssg

O Jomslyy (2ol 5 O iy 1L aolie s 4 2
O 5 55 315m) 355 0 s b o sl
o Ol YU (6555 3 o2 D JRalS 31 s (Y YaY
S gl SR i edle (o5 S AL SR S
2k ol gl S s e oS St b5y S s
Bls O3, op @ s oS s e e
o5 YA 0L 5 ed) ol olS O35 Ssessn
34l sbadapbe A5l gbpatls poede o5
Eol s s s 3 Sl o sl OS5 1 Ll
AL Bl (Ses w50 gl phe W5 A5 4
s 3l S e gl YT e 5 BT das ol
Lo ged a0l 5 b3l s 2 o 5 S s 2
L A bl Ol )55 5 GRIEIL LS g0 5 kS
«r! 5 esdle (Ashraf and Orooj, 2006; Ashraf et al., 2004)
ssliial & e 35 gl ol (s sl DLl 63 el
j\aﬁeiiﬂﬂ)ﬁ)cﬁk%h‘;icbj‘
4 el ) ol Shcwl Gooslis s s gladilsg,
Syl ghs e s Ll cou L slas Sae
OYM O 5 (S )
6 b il Sla il 15 ,Kn 3,08 050l il ol s
S Bk s S Sl s S g
Sl el S ausd b e b el
B 0¥ o el 5 B s sl fas
o3, ;| <Sebacinaceae o3|yl 4 ez P.oindica &byl
Sglesmd ik slaaiss b sl slag )l
Oltn s 5 Ay 5 Ao B Ol 1S LS slaei S
Gl iles 5 ol SV S )T 6l 550 78wl
Slad G 5 sladss 51 el DS 51 s ik Y Sy
Peskan-Berghofer et al., 2004) x..a P. indica g8 Ol
Loawslas 55 ool oogdle ((OYAY OKea 5 (gl ¢
T8 ool S o L Olge Lol e 87 (652,550 slag B
03 Oy ol s Ady LUy dexr 5 6505 ey
L laded 0555 laes 53 055 i LB 5SS Lo


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

WY L. (Mentha piperita) Ja gl oL8 L, Piriformospora indica o SeSen

Sosd slew i il bl 5 el G208 )
Las bl s O b allS de e il
AN Al e g5 55 B s Dl gl el e 5o
Al

53 a3l el G Dladad s e anlllae (gl
ok 6,0, aidy s Sds 4 Aoy Vo KOH gl
Sy 4S5 g Aoy gy ks Sl eslinad b e
Qo 8 Seslul gl (Vierheilig et al., 1998) us (s 5l
S bty 5l (5 el G ansd £0 sy O el 5 5lS
Sheslizal by s el L3 oY (g edd (ghal
A Sl Ol S dens o5 @S S
Varma et al., ) s 5o 50 DS L (Norris et al., 1992)
Los @Sl sl slae Olgie 4 ady) Jsb )2 (1999
A 4 S 55 O el 518

SalS SacS 31 A 55508 5 a b IS ke avlone
(V448) O,ds 5 JU md sy o) eolinal b adly s s
53 ekl gl lae bug 8 oder Ol 5 A2 el
ol Sl oslizal b e gl £V 5 VN AW (lazse b
S S e g S

S aSss S Ol o lyoe 65 o3l g
Gldyd w8 5l s e S Sy Sl e
Mer 5 G Sde &5 Jame ke T (5 o
OB St s s :\thzit.u s Ll gl s el
e s b Sl Sp s O 51 gy 8 8
e 3 S Gl B8 Y g s Slal sk Gl
Vo Osl 4 btsed e 3 Seslul @l el o
Sl Oy Sl EA Gl 51 a5 e ol Kslo a5
Soslial b S O (o Slsme Sl 53 5 e ]
A il 5 adail
RWC= (5055~ i 035) (ool 05 =i i5) XV o

Jobo Sl baed s 0l i doys (g,Sesll g
Ls oo V0 e b ke OF 0as S glaai sl
ol OF 51w <38 15 SOb s cele Y S

"‘i’j?‘j"‘)f\jbjj":’ki‘f:’)"

:Laufuj)j 3| g0
o) 5 S5 oSy Slid asje 55 Ghlesl
5 303U ple oSl 53 WBls Oliw pb (55,5L5S (505l
AT 5 e Y Gl (S0 b ol ek mle
3 S ks Dl s oar OF GUilaer Jsb s Jls
53 JsSt Do 4 Lo sl Sl Sl e easl i)
Jole 93 5 LSS an b sl oS slaS sl le; JB
Usdo s @5 L CJ.L) P. indica @LB L fuyen ol
bl sl L5 ST LoD o mlam Sl 5 (il
o o mhae Gl eld Jsens 5o sl
LS AL el JL 5 (ﬂﬁijzéjuu
il biiz B oKailesT ) PLindica 56 Da s
CiS b 53 5 4 ol b mle 5 (635l ple
L35 S w5 Sde 4 hod % 5o (Kafer) S o
03 wda 5 ey Jite mle SIS b 4 s
53 533 00 518 mle amys YO =Y gl L5l ST
33 4 Ml plad lapsn, A esls S8 SGOE s adds
Slaessy 5 Ldd e 2B L s 5 S Oy L3
b Oseilbon g 53 Colo a Do @y 2B L =l LS
L3S b s (R e 53 SISV x Ve clls L)

3 guiiLaﬂ ol o eslinal 5,6 i CL&: LSL“(U;&)
g Ok f&i&l: sl sl LS ulingys
3 dsyie Lﬁsr)}i) CalS ol 2 Jgl '@)U BYRRIEIY
Sy Sretle YO bl 5 e Y ¥ bl L sl S
W3S Sope ) om SAedle Trdol s i,
Sl U s b Ol L ll S Sl an dolivl
OLLS Wiy Gl Jsb js 38 s s o)
Coge w i gl s Ol Wl 4 ey Lol
OLd (S b e 55 o SRS 5 S plal (lo las
Baws b ogups JS ke 4 85 Oy by
L8 S as e Sl S S Cyln e e ols


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

AT Jle VY ojled Nl aLE s S, 5 i VY

B e Aoy S dlerl mla s (Y Jsax) S
S5l 55 Slaw eled 5 Poindica z,6 les
s P. indica o e S sl Ol (g)ls sme D
Sy eled Aoy Dl pslS Slis s 8 s
5> Jsbe glaus 5 iy xS et oS O e (sl
A s oy S ez Cja“

O alyy g 5K S gy 3l odal s 4y sl
0 e 5 gsalse o LB P.oindica B &S dase
5 Lk T8 Sl deadlS 5 35l |y ML sl aly
B R O I tR e T A
o s o e 53 65 S s SLlll 5 26 laans
T8 e () Gla ) 55 sdalie 4ty WS35
D3 s kIS s S 558 gy 23 ladsbe 5oyl o
iy 558 3L s ke o Do 0 KGOS
oo Sl el bbbl uly el edalis
Z8 Ol S Ol &S dase 0L lesl (slaesls
D3 s e 3l o P/ (yls pme sba
iy e sen Olge Gopd SlR L (Y i) o 5
VO bl o bzdl JalS obpae b
oo Poindica U ais, Ssl dos 45 5 S sdalin Ol 5
Gogs Olpme Jul 3l b5 o e Aoy 04/ L6 AAY
wd ol b il plas oS aiy) Sl op S Ao
O oss Dled 5 dons VYL sl 13, S
3L Al (ot Sled pde a4 Cand e e e
L P.indica asw s Olje 45 das o 0L Jilesl ol s
Alookas QLS &S Lk e Sl (ghsa Ol Al
Dspsostim b anns » Gopd SRl sdlssl
TP P IPRCIN ISR POt R BTCRR LRt
o @ pomen B 4 (S aS e A 5 s Ol
03> Zod 258 Glaany) L35 IS 5 i Solee
Al 2l S L B e sen LS e Culg 02 05
Ll 5o mp 00 sl ad 206 2 pen L S
3,15 calas (pirdashti et al., 2012) (¢, 5

b Of albond a2 =) Jgir

e — A

Vo e p e (EC) S SThgls

AIY _ (OH) <
FVW/EA 5365 ke "
AN AR el
W A oS e S

0¢/0 EUSE f; e e

et IS (5,863 20 EC ot alowny 4 a5l S S
38 Sle s WY Gles j adds Yo Sl 4 baddgal
oles ey 4 (S S e Oljoe e 5 A2 5DIS 51
AE 6,8 o3lul e EC
S ook A 5= (ECyf ECy) x100

Ll 5 2y 3l szl b ol Jlome sladid Olse
23 o5 de g 5 Al el (Kochert., 1978) 5 5
o Sl o8y Sl eslial b el £V0 e b
A acalee

IS oS Ll T L B (B 5l el L
e 5 4B b3 ) olS S S e 5 Ve Ol
bl Ol s wlol Jbow Jhie OF OT ol i
5 lebid sk 4 s op aad VY boles pled sl 65
S8 BS sl S s 5l il plerd s 4
A3 olind BGC-MS) o o b 4y L2t

L3 el b &bl LT SAS (g bl 153l o5 b
Sl Pl O3l s b Sl amlie O3l
W fl;,.ﬂ G Jle| ck.w 5> (LSD) s sse

A VM) L}'WS‘ )‘ﬂ\tf )‘ oslaul L’ Lﬁ)b)m

éauj@\.‘b
C)Ja.ﬂ S ol 0L Laesls uilols a5l Jols s
&:».E—L.QLJ{;"};;)‘)S ngg}j:ﬂ\c«i.;‘fﬁ u]wd‘)bu

Jsee ot 5 oS S 5 Sles ath @) iy ,ls


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

Wy ... (Mentha piperita) Ji gl oL8 L, Piriformospora indica o SeSen

i gl olS S5 P 5d Dl 5 (g g 505, 5 s 3050 SLSLes ST Dl e G Kils Y St

Sl ot bl sl SxP Pz ) Ssh ¥l
(1s3) Ve Y A Y Y 33T a5
TR Y/t YOWNAT rvargs YA Vet RN RN
iy vov/sn AARERYA LIRS DY /7R RL 2 /0 7:Ya UL AW o1 oS Six s Slos
o/\) vie UM W voya \Y/AN Jsbme slaus
vy oy iy WA A aerA bl Loy
v/sr ey e WA VelvA” YASY a s S
vivg VARV v JIAde” viv v oy b s s
tho 4 dheaxes o \N” 1/eg” oy JS s s
Yolvs oeevo oy oo Jyve™” ey A5 55,18
Y/v ¢/ WAlors vioo/a” Yoar/ey Wotl SOl e s
Y RV/S VoAlsA vyor/as” oAav/ay” Vs NINPPENRUE

M)b&}@d%‘é—ﬂ)é)‘bﬁ%iﬁﬁﬁr}*

B IR %4 J.“.S.:J P. indica G)\S 6\.&)_9;..-:‘ 9 A L(C«—Ab C‘M) 4-:-;) d-gb‘,s ).}I’.I'IILII'CH g;b’l“‘" J&‘; )_”uﬂj-‘?‘)\s—\ JS.&
(s o) 4y o, cla.»

. 100 -
2
Y 80
3 60 -
. 40
X N
"l -
g
0

@S 5550 e
Saine sl Pl ps oias DL il g b SA0 s aiay O peal 15 oS Olms 5 (595 5 P iNdiCa iiSan Y IS5
J—:JL'?‘;A MJ.) é"" (JLQ:" ch.a B (LSD)

Soss ool L s s 5 @L:j&b.(\“ Jsd>) 35 ol sme 4> P. indica G)G 5 Gops Jlime o u;;l.:» delia
Slasles aa 53 (oo gae JalS S, uT o Sl ga Ol gl S oS S, uT e Sl Dl


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

AT Jle VY ojled Nl aLE s S, 5 i Ve

120 -

Sjg|dr..ﬁts|_,.wwja
=33
=

Np. indica -

Ep. indica +

(@SmY) 5,55 7 sl
Jild pde odins OLS wlis Gy > b 5la0 g S 5 Ol o Gl 1 5555 5 Piriformospora indica jikes » - IS5
ABL e deo s ) Jlez ck.u 3 (LSD) Lls gme ooyl

8 1 ab 4
7
- 6
v £ s
2 4
235333
E 2
1
0

Np. indica -

Bp. indica +

Jold e oias OLS alin Sy b sal s S 508 Jds IS Ol 5 g5 5 Piriformospora indica jises -t K&

Ot sk o (b el e b pladl 3
5 e gl Dol sl alS ulady s s bd ke
51 g6 Yla~| Fricke and Peter, 2002)) 43 5 o oo
Wy e 035 hosb 5 ado) Gidse 0 e b
255 Slaann Goob Sl k) o s SRl o se olS
Ol S o 3 Sk slul 4 e o 3 0l
Sl 25358 o Obge oS o b sl (s
e 5 @IS U S S5 sl 5 il
oS ol Ly 3y ol ,ole 5 OF Gl Ol 53l
OLen 5 i (Auge et al, 2001) 555 o Ol
1355 ol 31 as Ws S 5,158 50 (Safir et al., 1972)
aiyy e ol JUEl 4 Caslie SEalS e 4 Obge olS o

sl

Ly dmesls Lboly 4y 5l edel oty =B b

G)G oyl 3 Ay s CL\.RJ oS s el Jlasl
by oS odd s Gals Gl T s ge 58
Sl e Sl it ol S bl Sy
osSer 4 B spam 2 osd el Dled 5 S,
35 S5 Ol e Glgime Olime cp %S 5 (dasys Voe/AY)
EOIVY) ool sl pde 5 o eiag) (ood & (S5
b oGos ol @l Gb (7 S el sy (A
a il gl ol (oll 53 s O (5558 sk il
iy Gl e Gyomd JLid LIl &Sty e
A a5 e OF 3 Of Ly 1Al e
bim 4 3B olS &S sk 4 Ad ety by Of Ol
LS O (o Gl 5 3500 355 GBS T ol
ey Rl Do 4 050 A5 B os oS by el
2 W5 S s i el Vb ol 5 o


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

‘o ... (Mentha piperita) Ji gl oL8 L, Piriformospora indica o SeSen

L O el ol s als 21) 055 5 0¥ O
A LS bl Hed bl s cod b sa Loy S als
CLaliSs, Cbli= 3 gl 4 2 ol Ll dug
asls 5 bl s s bad w5508 sb sa s JS (g ma g
ek egen 50 S Ly IS Ol Al o
robe 5 s Sl I s w LS e ol S
Ly Sb (ol 5 i) JB5JS s 53 G52
50313 Gy AT L 5 oL B sl laz,B ol
Loslads Oop glap b 25,5 00 oS .Yy oK
Aol i ol (slaclin oS Jo T sladad 22 5
Sl oals 50 1 olS hd ol Ghes s 4 SIb
53 Qe s b b3l cnl sl (Auge et al., 2001)
SLAlS ) Ol (Bl 0 e Er s b oS
e ren S LSS 5 b s a Ly IS (g p
slroSe
(\rae (5lke L L; Jogawat et al., 2013)

340 cawles  puindica @Ls B

a gl 3 S S i Sl Ky mlS el

Soosb 4 es 2l Wl ot 5550 S5 I
© Sost et 4 by (0 JS0) G S Ol 0
S e St s (o Q) e ey (o
g eshe B 5 JUb 05T san S A5 I G b
ol e 5 Ll (Ll el 5 sl OS]
Vb dsbe (SN Cle et Sl S
Sy eJe S el il (Manchanda and Garg, 2008)
4 (Faroog and Azam, 2006) f'”f O SLS 5 o
s L3 5,155 (Battacharjee and Mukherjee, 1996) .= ~U
Ko d e 4SS sdalive g S5 Lol w)p 5 .l
o (U SE) 2ol asms e 5 o alaily ()58 SRl L
Ol o S Gl b o & il 2 &S b
Sls S oS cul ol Kl ol ol Ol Jrals LS
s 5 S sl (lLLl el Jlé 03]

(WAL Gl SOy BT 5ae) L35 o Jds IS 4 ol

o (P /) b ime sk @ s IS Olpe ol s
53 (Y Jsas) S35 I3 gosd s b b At
JK2) Sl Jhals S 5 s a Jbs IS Jlde sl Lyl s
b B s 53 S 3 spmed SIS e Ll (8
o341 DS & o bl O (osd Bl s 5 15,80
Olgme o g 303 OLES (gl sme Sl 58 G)LB O edls
QLS s Gilss o8 2 ¢S e VED @ 35S
53 01 S o 2S5 (55 pde slod 5 edd S jen
oot pde QLS )3 e e (o3 & (S5 e
ol s 4 (505 (’;f.f; ke YY)
s allas onl s oosd Ol GRIBL BB
5B LislS (S s S e P</o)) ls e ialS
S 5550 Ol &S (soshay Al S gl 53 A3 55508
o el sles Sl (5Uss p S e S ) NV 4 /08
() S3L JalS e ey e & G sd Lled
wlie 658 S0 Gl 4 cand b Js 8 muly Wy,
b Jds,AS Slade Jals op i 5 esn salS A3
o sled 4 by e (Qald 4 Cud Loy YV/OA 550>)
2 VTN Gosd e s el b g e p e s &
sdalie b 3508 Jlade )5 (gl pme Dol e 5 )
5 )8 Olpae a5 515 OLLS Lau.w)ﬁ@l:d GRos G Sl
308 55 Sl gl S assss ) b s S S
OLLS 51 5 b LB oo js0 52,5800 4 2,6
b Jes IS Olsee 2l 7 585 4 S (7 Jsdr) 35 dals
(Qals 31 zi Aoy YWV S ANY LS5 a) A8 555,5
Has e olas s CLX.} oS S sl
SIS, el e G ol S ol s al
Sl EalS @ Ul e ) o SRl s e sl
GLisskas=ALA) - L5)JS w53 e slan s
FEr o8 Osldns) (Viera Santo et al., 2004)
5 OYA OLKan 5 Sl ) O e 4 s Ly IS
Ly prad 3 b e S6S balaS,
Go3) S (Saleh et al, 2012) aw > Ol Kiash


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

AT Jle VY ojled Nl aLE s S, 5 i 4

u‘L"bCL""’ elcfwo:b ;J,S.Lw gJ:.?jJ})ls ‘J‘-‘-':’"Jlsﬁ G)ulec:w}d)}iﬂobb Q‘;‘ O:K;L:A MLEA—Y‘ J‘9.\>

Kgha) 5 Kot 5 Shos 35,8 (mg.g* FW) L, s Sl
& (mg.g™t FW) b a+b
(dS.m™) 52
Yy fov? fogm@ AR yv/ovq? .
VUYAP Jovo? of¥y1s® VA/vAND Al
Yeeo/1N© AR TARRS AVYYE !
ARArS Jrivy®P ¥/AVA® v/aye q
Piriformospora indica i
Vooafye? Jyyy® ¢A° yoloyP Aals
FARVAE dJrav? of v Vofag? F’i-ggd

M)é&}@dw"chﬁ).b)‘é‘jﬂ %;4{559%‘95*

. 120 Sp. indica -

j‘ 100 {  @p. indica + a

] 80 -

Y60 -

% 40 - .

T2 o

k] 0 §\\\

" 0 3 6 9
@Sm™) (5 55 7 sk

)ladbu Sl J§|J.> r.LP sy OLES 4.3\.:.‘ x_’s_gfl.!‘_;ua}:.a.fﬁ q;;ﬁ‘wﬁéjﬂjp. indica j;mﬁ—o Jﬁ.ﬁ:
"\"':'L’d MJA@JL&|ch.~J: (LSD)

15 -
1, E
5‘; v—tbﬁ 10 -
w g y = -0/0715x+14/535
g 5| R? = 0/9792
r=- 94%*
0 T T T T 1
0 20 40 60 80 100
(L) o g s s

53 (LSD) Jls sme sl Jiliom oo scins OLES wlie g b (sl s ol 201 i oy by b g S Oloe o sl — VIS

RN IR = Jlez! cla.a

LS o S Gosd S o Gt 3 ,Sles S GRS 1,8k 2B 58 s g
3 80ee (ol 4 ar g L LOTAE Gl SO B 5es) s Juis 4 i gl oS sy s 1 o S
b s s M b co oS il L Ol | 5l S sl b Sl e jen sl las

S osle )ﬂa.& Q\J:::-"j Ju'j)j C,inr )\J—; P. indica u.:,.alS)lJﬁa}J.lS)\JLu-L}n;&é;u&é}l%lﬂm


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

Wy ... (Mentha piperita) Ji gl oL8 L, Piriformospora indica o SeSen

C’L“ Gk g P<e/0Y)) Sl s S 5 Jgloe glaas
il S Il sladis Ulie ()58 SRl L s
Sils plas oS 55 e Jlesl glajlas e 3 (gols s
ol el e s Puindica )6 o &S sxe ol 2
Sl o sl o e ko 3Ll OF (6o ss
gob Ok OLLS 4 el S Jiee gload Ll
o e 3 G B s RV JS) s S
35,08 o S dslee Sl Ol 53 (ols pme sl
Loas, a, 5 L35 sdalie OlALS s G)LB 308 pe
il SlaelS s gloe a3 Oljee (55540 sl 5158
A 50 05 OLLS @ 50k 4 2B L ed
53 S Jdos Glad sy i &S (gosb 4 anl
e el ewd 8 Gosd 03 5 edd Cagges OLLS
laad xS 5 (i 05 ¢J§ 3 (‘; e AVT)
(i 035 05 35 0F e P9 ale 53 Sy o
el ey
JSE) g S5 sy 5 (Sooan 0031 s il
om (RP= o /AYT 1= VAT L 5 e el (A
L edalive ol i osle 5 Shas 5 S Jslos slans
LS Ol de Sl i LRl S cl ol Sl &S
L G g lge Jl s Il s 4 S 5s sl
05 e A e RS en s i 5 olS slaglil L
Sl 03 5 ey 3 Il e Ll A3 e
G gl 5 &S gk 4 s oS S 05 5 LSy alS
S 23 ol slads i3l aaly e Bl L (o)
el Ao 3 VAL (Ol a5 S 5 Sl o3le 3 Slas Ol s
2l s G ool 5l edel Cols S 4 A s LSSl
o5 5 oplis s i s b 5 Sl i
Lo oS 8 clid Opnlinsl, 51 ass8,,8
Sty Gk Sl GMeote s Of Ol Ol 2l
5 sk slie ool 5 olS T Lils) spe Col syt
ORIl e 038 SS s IS Sl bl 4 A3 SO

Sae aeass 5 Ly Co e Sl g g 5> Slas

B el P< ) (gl pme sk a4 gosd w0 olS
5 3Ll JalS pl ) 5d Ol GRIBIL oS () ske
OVIVE) o p peas) owd 4 Slag 53 555 Ol S &
I 4 e 3 ST L okl oy (Al iy Ao
Lo onfon s gt Rl (g slge ol 3
P Gk Sl osd S s e Dl s S e sl
P s bt ladnl B 5l S sk 5 Gl ol
5 ) 350 oS i U5y LB e oSl
By s S K 0js S L mls ol OFAY OiSes
(Ashraf and McNeilly, 2004) 1518 oLS ;5 (g8 25 o
Sharifi et al., ) L, (Munns and James, 2003) 54;57
s)ls 5l sen (2007

Lodd mdls slaolS Ole (3T oplis ¥ g b
sdalivn olS i 5 Sles Ol s Aals 5 P.indica B
O B olS S sle 5 Shae il (15l Cormge 5l
P. z,B s> 5 oS i 05y Laelpl s ds s £
Glgme L= 5 O Ol 215l s 4 Ll . indica
JsAS Sl SR s e it O e
nl 3hesl i gl s g Sty Al 18 5 S,
S Ay el a3 5 Sdled S sle l Sl ol s,
Sphr Cmpen OIS Six 05y GRlBl 5 oS
S ot =B 518 Ylz~I (Krishnaveni et al., 2015)
Slge JES) 5 yaass 5 Ady s il G b 5l elS s
slee JUEl 5 Cdr Sl o e dBla 5wl e ol
ol @l el s oS Sl Oy il colg s ole
5 S s oS 53 Ol 1l @l b Sl
ol s s (Feng et al, 2002) o3 5 (VYAY ¢l
ol S (50 e pen 5o oS S 05
L P. indica b S Ay S syl cales (g4l
S S e Al o gy (Sl Ol 21
Sl 1 el Iyl s ko glalie 5 cbli- il
S o ol p S esle 215 5

Wl o San 58 5 1S 4t B 5 o


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

AT Jle VY ojled Nl aLE s S, 5 i VA

90 1 a
Hp. indica - Bp. indica +

o
1

@Sm™) (5 55 7 sk
)|:L;'..1.a Q‘gw y‘b f” oy Olis AJL:.& 5_3‘5? La 6\3;)‘,““. sfﬁ J,\m L;LAJ»..; Q‘,:AIJ.: ‘_;)}.:_,P.indica JJ&.@A}:—V Jg.::
BV PR R W B = Jlez>| ch.u 43 (LSD)

3\ 2000 - . y =-18/546x+2207/4
R* = 0/9229

S 1500 - ~ r= 78%%
3 £ 1000 -
- i
;} 2

500 -
v

0 - - ' ' '
0 20 40 60 80 100

(mg gdwl) &, Jglows sladss
Jél.» f» s Ay QL.Ia A;L.:.n J}f\edhb}u.fﬁja J}l:u L;LA.L.; Q‘kﬁ\fogwo:b :Jﬁaﬁ Q‘ﬁw@‘J—AJS—:

VPV IN WS o Jlez>| ch..« 3 (LSD) Lls gme ooyl

3 Sp. indica - Bp.indica +

duJ‘L—ﬂl Juﬁ)é

@S m) (5, 45 7 s
(LSD) )‘.)";'.94 Q‘gw yh\:’- C.\.ﬁ sas OLES AJLJLA sJ‘,J-"- \a ‘5\.&0_’:”: AS/Je w\»«‘ A2y 2 6)_9&31’.171(11'03 ‘-;-'S.q.hﬁ—* JS;&
Al sy gy il e

Soge w bl S ot JRIBl e mal 53 Jil sl 53 A i Il Sl edd alyy 5 Bl o SR
O 4 S el Jedll Se gyl L os g JlalS Sy pll doys adlas ol 53 S e S S
e 5 o Sglite Bl e £ 53 (555 Blize 3156 o P</0Y) (6l ome sbay il gl
B Cose w4 2oB L oedd canges OIS s Ll @l sl 5 (Y dsiar) 285 13 )52 5 piindica &6
Olgr & IS laged s bl (il glakamdle oS bl ol daesls Kl avslin 5l odal s @


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

W4 ... (Mentha piperita) Ji gl oL8 L, Piriformospora indica o SeSen

47 y = 0.0476x - 1.4554
3\ 3 R*=0.9481
— 2 -
3
L
0 T T T

50 55 60 65

70 75 80 85 20

() 4ty & gl 5 818

A3 Olge S 5 ess JlE gl olS lil Ol
2Ol Goss S5 Bl e 20 sl s el
e pole D JalS 5wl Ol SIS Al A
RGO

i ) (Ko $ga3l sz ) ol il L
sl R L Slas UMJLA Ol 5ae O L;)\Jd;uj
WlS S 035 5 S Slio 5 sdalive S Jsle
5o OaelpAS den Sp ol el Gl
Aos b golsime 5 e (Stsad (5505 slae S,
Slys 5 S S 055 Ol cpl y3 a8 dzils il
e e A3 S AT L S e S O
Lol (V) JK8) dizdls bl doys b1y Saeran
Ao Olsr o gasy le3l nl 5l ol il 4 ax s
Ol o ol OS5 4 by Sl sl 5 sl
03 oS 4 2B b g pen 5 S8 8 et o
Olpe Il ol Klg o o5 0 il Loyl o
L olS Caslis il Corse ol sy 28l
By P s

Soxs slsles (bl LT 51 ol mls Gl
oeobal oins J L5 LS 5 5 208 5 s S5 s 28
Jse s (00/Y) Oz (FV/4) gz 5 LA Bly 5
5 (Vo) Jgiaw A ) (/07) Slal e ((0/08)
sdias |05 OS5 cp Jedes Olge a4 (VVY) Ol 8 52
Oste Jste Oless (8 Jods) Ls plabs Gl
2 Sl s el e Lokl e (Jste s

Sy Rl S 4 bl O o I 4 sl

gy O gl 5 S Olgn b S il s o bl - V0SS

Lyl i 5 bl Ol o i faome 53 &S 3 edalls
Q\}:AM.JJL.&\ Q\J'.:A Cﬁf.afjg.&.ﬁ J.al;— dald o el
rJ& 03 Sl g ) (g 4 d)}& “ ‘lﬂyjd do ) AN
OV dals Sled 4 Cond oS s T5)sSee ad 2B 52
sl Eals s s
s o G)B )ﬁ)t5¢d))~:& C)Jaw CLQ.T)J k;(s)}.la “
8 GBS 4 e 1 Gelel Ol g5 JB b
Oliioes (glaasl L odel s @ ol ool Sl 331 oy sa
s Khaosaad Jle gl . .5ls cillas cilises OALS 3 Koo
LLEA)S 4-’}:’. bL;g %i.i))k.a.; aS Wals QLJ;J (Y"-\) Q\)&M
23 A pled OLS 5 e I3 s 558 200
5! (Khaosaad et al., 2006) “ol o35 330 ol ol 58 ol
SR & e S50 Sl e pen el TS e Sk
Olyee b ol 3l s s LS, 53 S5 el slues
s J= ol b (Kapoor et al., 2007) sls =l580 1, sl
S ol s See Ldd alS cle 4 ghsd S
R 3 5 6 eie 3L S 55 bl 3 Shee
Ol 5 (Ashraf et al., 2004) <Ll s s Sliass
o,lil glalaly oo 3425 4 (Ashraf and Orooj, 2006)

S S5 bilss 5 (oo 035 el s Liles ged

A" = Ve VL s ke s Salal,y () U
Loy ged Ao 5 S ubld Aoy e (R
Olgee ial3l doss G Ja Glil 4 oS (655b 4 LS odalie
Sl doys Y S il Ao alyy O el 35518

oIl 02 2B e e BLII (6515 el Sl sl


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

AT Jle VY ojled Nl aLE s S, 5 i YA

(o> Sy il g 3l s ) (il plind 5y ilal b Sl Sran —V) S

‘;\&UC\.& c\._S/ NS/J.:)D ol @_L..,l:..z Q\-,_Sj“—id}-l?

P. indica (+) P. indica (-)
(e ias (53) G050 sham (o p riass o) So35 ¢ o o 5b sled sl
q ! A . q ! A .
AVANY IRVAR YA/AO YAIYY YA/LY YA/ & Y/ Y'Y/ 4 Menthol
VEY 114 VY 0/4¢ Y 0/4: O/AY 0/0¢ Neomenthol
Y\/EA W 14/ VA/Y V4/YA V40 V0/4A Yo/x Menthone
&y £IVA 0/\Y 0/YY 0/YY oY 0/AV Uy Menthofuran
\/oV +/47 \/Yo ATAL A% /A1 \/\o 1/14 Pulegone
/A VY Ya¥3 A Y (Vat3 /oY /oY Methyl acetate
4/ ¥ 4/\Y \e/YV VoY AAY /41 VoY VN4 1,8-Cineole
YA VAL /Y \/Y4 Yy /AA VoV V/o¥ o- Pinene
/YA +/Y0 ANS /Y /Yo oYY Y Y Linalool
- +/20 - - /20 oY - - limonene
V/YY VoA VA 0 /41 VY oYY A B-pinene
YA \AvY /Y AR VAV \/YY \/+4 VA Caryophyllene
Y/ 8 Y/41 Y/Y4 \VA \/V \/OA - +/44 Germacrene
+/04 N a\s VAt - /o AN AY Terpineol
/OY A /40 QY oY ./ /OA oY Sabinene
AN ats /e - /0 v/oV - VAV Piperitone
s (Bettaieb et al., 2009) I = ol oS 3 w4l L oms 353 olS 5 Sudlad LS 5 Ol Jaal sl IS gl
sl e A5 kil s (Timperio et al., 2008) ¢la bl 4k cudls A5 Ll e oS Slapal 4 Ol
b Obsdste It A 5) OS5 Ao)s (ioeen Slcd sl b (I e 3 e K3 Sl


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

YAV ... (Mentha piperita) Ji gl oL8 L, Piriformospora indica o SeSen

Sosre 2 slaaS S S Gl A s O5a%
S Ay o b4 (Loomis, and Corteau, 1972) Lil
o 5ok ol e 351y 206 glaans 5l gl
35 Lsd e S s Ol el 31 5 el Sl 208
e 2S5 Ol o SR Ca e Gkl
Sl 3 b 10 sliw 5 el ol glady,
dood Wle id oS Uyl JT ladnl aiy P
bug b Sl I e s a3 gl w5 Sl
ol b 3l (Khalvati et al., 2005) £ s 0 olS als
Loy Campes OIS s Wl oS chl
oS hs g s Sl S Olge w uw@)\jﬁf
oe 2,6 <SS Ol s+ s (Sangwan et al., 2001) o> 5
Lol gadpbe s (3 Gly oS S5
e rolis 5 OF Sl (R 5 Slatys (e 528
g 2B Glacds a4 O350 5 el ohe

2 M Pl o sols elS s bl Sl

1S (5 S o

Sl o el b gosd 5 sl Ol il g geme
e s ol ol By, Jhals (b el oS Ul
Szt eole s Slas [alS oo O (55 st (b3S
23 esas w Poindica s )8 Ks (g 3l s e olS
e pobe 4 s 1B G b ) 6ot A5 Bl 2
5 Kis osle 3 Shes (il Cel olS 4 of Jusl
Corl 3k 3 Sost Y P e L s s e L
Sol Llg e Sl gbodplie i 5 olS (5055
38 Gl ramen 5 S50 N5 & olS Jas SR
33,8 58 ol S b bl s o

KB sk ot R L O 5 e W08
LS55l o el L il cle cil 2S5
sl Sl ess Ws a4 ol S (638 A5 S olS s
L5 Stsn Sl & base Glan sl 5l 0 05 el
S L el glacdple odabe 5 s la s
oem s O S e Ol e 3 el S
OYaY ohes 5 GBI das S
G)G 31 eslazal a8 ol esls OLES s (L?L.:\ Sladlas
ALk S ost e sk 53 e e
2345 Sosb 4l O 3,08 e & ol bl kS
Jste o pSadar Gl Coape Gosd O i
VIYY) Jgtess (doys VAT Ogte (dsys YE/OY)
A dals 4 s (Ao 00/48) Sliad fre 5 (Ao)s
o=l SLS 5 e 5 Aoy o YL glls Jgme S5k
e ciS Kb oS 5y aallas 555 ol plas s
@ by dste Ol oo md ol ool olS ol il
Olper S 5 fe i (o & S5 03 (708 Jled
B Ly mabs 4 s el Sl 4 by st
s oLl plie mad B ol cote SISO J st
S yep S sl Ol e s adaly s o
oLS 53 05008 5 i sed Ol Sl 1 o sn olS 3 15, 50
s (Kapoor et al., 2002) ;.8 53 1L 5 Jsilys 5 dp
Zolfaghari et al., ) Ol 5> J S8 hee 5 J S —
LS 5 sl K8 el pindica iz jes 5 (2013
Dbl Ol e i O Gl Ll 5015 oald) 3 S8
S o3 Ghushy SWSS bkl S bl 5l cils
s NADPH « o 0 5L (o 585 29520 Ll o3l slad1

théﬂt&)rbe\Sny wlaU.&}:l{j,u)\;ATP

@\.:.a

4 S 0N Jll sy M a5 s (Triticum aestivum) r,\;f ol 53 $obs p el oy OYAY) e (Sl il

AV OV Y il Jske ciags ede alme (658


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

WA e YY) oyled Ll alS 5 S, 5 T b YAY

855 Dl 53 D s DLkl 5 s (S0 Ui 2 lieosSen tson (TR0 105 (el 5 b ( SLLEI
AR IR .gsujqwu (b e 5 ($355LES 055 5 psle Aloms (g5l 5 loalex Ol s plal

i S5 33 lesdin 5 S5 Do S sosd O AOTAY) e lag s e (S 0l S (LUl
AOA =41 A alS 5 SIS 5l b.(Saliva) IS

S gissn Slio 2 558 5 3 0¥ o wslide 50 Lo b0 (S r o 8es o p o 6 e T 53
AYONTY Y Ll sl ely5 p ke alns (Brassica napus and B. Rapa) &5, wals 5 1518 G5 50 Soidpid s

Gl S5, chle p id 58 5 158 g)l—a J;‘U SAREY; £ 03| i Tt Wlay ol . 350 o Gl Ll
YEE VYV IY (65,58 ol o 4 (o5 A5 Lol i 5o (Phaseolus vulgaris L) Ly s} olde ,ole 5 (gjman s

Sl 5 als 3, Se 5 ul Ly st @00 e 3 OTAY) e S (Somme 0 ¢ Siidn | i ol (Sboar
NOT-VEY Il A5 5 giualaS il w i asbons . T slse b o wil31, 5 Shas

Pl S Jeds IS uilas sl 5 Lgme st ste bbb Lol OYAY) s p a5 50 ) o 35
FU-vo Y el 0lalS Wy S Sl dams (658 A5 Cos SIS

S oS 055 elS s i ek 5 gmsm A 055551 lageel b 8B (T4 0 el il 5 il
YUY amio A LS ol G (5

5 A3, 354 Pindica cossunl 26 S s O¥AA) s 5 et e 0 (ol b g (S e
VA= O AT 550 s ale alas ()52 25 4 (Hordeum vulgare L) s olS o slis 2ol 5l

SV A S PSR IPVRCIV P ST ICH L ey A+ ) L T IS 7 p e O (K ek
Ve — V) it (Matricaria chamomilla L) LT 4 sl olS 53 G5l g 5b ol goas

caor g lises B L s s 550 g o yon DI (5055 30 (YA L0 Bl S 5 ool g il
T -YOY X (S 5 St pyle) Skt glajta s doms

728 b s (Cynarascolymus L) 53 K8 S ol SCBIS Olpoe 5 sy 35 (0740 5 60l 5 g ol5 oals
NEr YY) alS W8 sl e s Puindica 5 SOl

Mentha ) Jils ¢las olS ilul o5 ,So0 Ao 3 5 alacd S 5 ooy (OTAQ) o ¢ (SCia a3l3BT 1Ol b e s i)l (o BIS
YAE-Yoo b glanslio 6550 sm 5l iash  ode ale (piperita

gobl =2l o (Medicago sativa. cv hamedani) 4> s olS (gladss 5 S350 5 &b (\yay) Tl s S
AYA= V04 el OalS W 8w i (g sd S e Azospirillum Spp (s SU s P.indica (30553

Slarls 5 A3 spe » VSl 5K szl b OY) S Ol B 5 2 Db e wsls Sy
RIS A2FA R N SOV (O TCIUUNS P31 L5 (VW oy S P SR B PN IR I 5 PR PV T PN I S IO o0

o sma s S S 3l alaalis L (Medicago sativa) 4 s o35 53 ade) mdls J1L.0Y4E) O (LIS 5 o bl see
Gy o) LS la ags dame opd 25 i3 s sk slie Cosled 5 s IS i ), skl
eV oY ) (Ol s

o slse 5 iy (AMF) 55580 26 slasi S mdls J10TAE) o e 6 im0 o SlBdo Jgmr) i co3l33 gomus
FEA VLY ¥ SLEL 4l 4 00 (Mentha piperita) s gl


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

VAT ... (Mentha piperita) Jis gl L8 L Piriformospora indica b S

Ashraf, M., and McNeilly, T. (2004) Salinity tolerance in Brassica oilseeds. Critical Review of Plant Science 2: 157-
174.

Ashraf, M., Orooj, A. (2006) Salt stress effects on growth, ion accumulation and seed oil concentration in an arid zone
traditional medicinal plant ajwain (Trachyspermum ammi [L.] Sprague). Journal of Arid Environments 64: 209-220.

Ashraf, M., Mukhtar, N., Rehman, S. and Rha, E. S. (2004) Salt-induced changes in photosynthetic activity and growth
in a potential medicinal plant Bishop’s weed (Ammi majus L.). Photosynthetica 42: 543-550.

Auge, R. M. Stodola, A. J. W. Times, J. E. and Saxton A. M. (2001) Moisture retention properties of a mycorrhizal soil.
Journal of Plant and Soil 230: 87-97.

Battacharjee, S. and Mukherjee. A. K. (1996) Ethylene evolution and membrane lipid peroxidation as indicators of salt
injury in leaf tissues of Amaranthus seedlings. Indian Journal Experimental Biology. 34: 279-281.

Bettaieb, 1., Zakhama, N. Aidi Wannes, W. Marzouk, B. (2009) Water deficit effects on Salvia officinalis fatty acids
and essential oils composition. Science. Horticulture 120: 271-275.

Deshmukh, S., Huckelhoven, R. Schafer, P. Imani, J. Sharma, M. Weiss, M. Waller, F. and Kogel, K. H. (2006) The
root endophytic fungus P. indica requires host cell death for proliferation during mutualistic symbiosis with barley.
Proceedings of the National Academy of Sciences 103:18450-18457.

Druege, U., Baltruschat, H. and Franken, P. (2007) P. indica promotes adventitious root formation in cuttings. Journal
of Scientia Horticulturae 112: 422-426.

Hajer, A. S., Malibari, A. A. Al-Zahrani, H. S. and Almaghrabi, O. A. (2006) Responses of three tomato cultivars to sea
water salinity. Effect of salinity on the seedling growth. African Journal of Biotechnology 5: 855-861.

Farooq, S., and Azam, F. (2006) The use of cell membrane stability (CMS) technique to screen for salt tolerant wheat
varieties. Journal of Plant Physiology 163: 629-637.

Feng, G., Zhang, F. S. Li X, L. Tian, C. Y. Tang, C. Rengel, Z. (2002) Improved tolerance of maize plants to salt stress
by arbuscular mycorrhiza is related to higher accumulation of soluble sugars in roots. Mycorrhiza. 12:185-190.
Fricke, W., and Peter, W. S. (2002) The biophysics of leaf growth in salt-stressed barley. A Study at the cell level. Plant

Physiology 1: 374-388.

Jogawat, A., Saha, Sh. Bakshi, M. Dayaman, V. Kumar, M. Dua, M. Varma, A. Oelmller, R. Tuteja, N. and Kumar
Johri, A. (2013) Piriformospora indica rescues growth diminution of rice seedlings during high salt stress. Plant
Signaling and Behavior 8:10, e26891.

Kapoor, R., Chaudhary, V. Bhatnagar, A. K. (2007) Effects of arbuscular mycorrhiza and phosphorus application on
artemisinin concentration in Artemisia annul. Mycorrhiza 17: 581-587.

Kapoor, R., Giri, B., Mukerji, K.G. (2002) Glomus macrocarpum: a potential bio inoculant's to improve essential oil
quality and concentration in dill (Anethum graveolens L.) and carum (Trachyspermum ammi (Linn.) Sprague).
World. J Microbiol. Biotechnol 18: 459-463.

Khalvati, M. A., Mozafar, A. and Schmidhalter, V. (2005) Quantification of water uptake by arbuscular mycorrhizal
hyphae and its significance for leaf growth water relations and gas exchange of barley subjected to drought stress.
Plant Biology Stuttgart 6: 706-712.

Khaosaad, T., Vierheilig, H. Nell, M. Zitterl-Eglseer, K. and Novak, J. (2006) Arbuscular mycorrhiza alters the
concentration of essential oils in oregano (Origanum sp., Lamiaceae). Mycorrhiza 6: 443-446.

Kochert, G. (1978) Carbohydrate determination by the phenol sulfuric acid method. In: Helebust, J. A., Craigie J.
S(Ed): Hand book of physiological methods. PP. 96-97 Cambridge unir Press, Cambridge.

Krishnaveni, N., Ramani, G. Ranjitha L., and Cibichakravarthy, B. (2015) Novel Cultivable Mycobiont P. indica as
Plant Growth Promoting Endophyte. Int. Research. Journal. Biological Science 1: 11-15.

Lichtenthaler, H. K. Wellburn, A. R. (1983) Determination of total carotenoids and chlorophylls a and b of leaf extracts
in different solvents. Biochemical Society Transactions 11:591-592.

Loomis, W. D., and Corteau, R. (1972) Essential oil biosynthesis. Rec. Adv. Phytochem 6: 147-185.

Manchanda, G. and Garg, N. (2008) Salinity and its effects on the functional biology of legumes. Acta Physiologia
Plantarum 30: 595-618.

Munns, R., and James, R. A. (2003) Screening methods for salinity tolerance: a case study with tetraploid wheat. Plant
and Soil 253: 201-218.

Norris, I. R., Read, D.J. and Varma, A. K. (1992) Methods in Microbiology. Techniques for Study of Mycorrhiza.
Academic Press, London 450 pp.

Olfa Baatour, R., Kaddour, W. Aidi Wannes, M. and Lachaal Marzouk, B. (2009) Salt effects on the growth, mineral
nutrition, essential oil yield and composition of Marjoram (Origanum majorana). Acta Physiologiae Plantarum 10:
0374.

Peskan-Berghofer, T., Shahollari, B. Pham-Huong-Giong Hehl, S. Markert, C. Blanke, V. Kost, G. Varma, A. Olmuller,
R. (2004) Association of P. indica with Arabidopsis thaliana roots represents a novel system to study beneficial
plant-microbe interactions and involves early plant protein modifications in the endoplasmic reticulum and at the
plasma membrane. Physiologia Plantarum 122: 465-477.


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.23222727.1396.6.21.16.8 ]

WA e YY) oyled Ll alS 5 S, 5 T b VAL

Pirdashti, H., Yaghoubian, Y. Mohammadi Goltapeh, E. and Hosseini, S. J. (2012) Effect of mycorrhiza-like endophyte
(Sebacina vermifera) on growth, yield and nutrition of rice (Oryza sativa L.) under salt stress. Journal of
Agricultural Technology 5: 1651-1661.

Roodbari, N., Roodbari, S. Ganjali, A. and Ansarifar, M. (2013) The Effect of Salinity Stress on Growth Parameters
and Essential oil percentage of Peppermint (Mentha piperita L.). International Journal of Basic and Applied Science
1: 294-299.

Safir, G. R., Boyer, J. S. and Gerdemann, J.W. (1972) Nutrient status and mycorrhizal enhancement of water

transport in soybean. Plant Physiology 49:700-703.

Saleh, B. (2012) Salt stress alters physiological indicators in cotton (Gossypium hirsutum L.). Journal of Soil
Environment 2: 113-118.

Sangwan, N. S., Faroogi, A. H. A. Shabih, F. and Sangwan, R. S. (2001) Regulation of essential oil production in
plants. Plant Growth Regulation 34: 3-21.

Sharifi, M., Ghorbanli, M. Ebrahimzadeh, H. (2007) Improved growth of salinity-stressed soybean after inoculation
with salt pre-treated mycorrhizal fungi. Journal of Plant Physiology 9: 144-151.

Timperio, A. M., Egidi, M. G. and Zolla, L. (2008) Proteomics applied on plant abiotic stresses: role of heat shock
proteins (HSP). Journal of Proteomics 71; 391-411.

Varma, A., Verma, S. Sudha Sahay, N. S. Biitehorn, B. and Franken, P. (1999) P. indica, a cultivable plant growth
promoting root endophyte. Applied and Environmental Microbiology 65: 2741-4.

Viera Santo, C. (2004) Regulation of chlorophyll biosynthesis and degradation by salt stress in sunflower leaves.
Scientia Horticulturae 1: 93-99.

Vierheilig, H., Coughlan, A. P. Wyss, U. and Piche, Y. (1998) Ink and vinegar, a simple staining technique for
arbuscular-mycorrhizal fungi. Applied and Environmental Microbiology 12: 5004-5007.

Waller, F., B. Achatz, H. Baltruschat, J. Fodor, K. Becker, M. Fischer, T. Heier, R. Huckelhoven, C. Neumann, D.
Wettstein, P. F. and Kogel, K. (2005) The endophytic fungus P. indica reprograms barley to salt- stress tolerance,
disease resistance, and higher yield. In: Proceedings of the National Academy of Sciences 103: 18450-18457.

Zolfaghari, M., V. Nazeri, F. Sefidkon and Rejali. F. (2013) Effect of arbuscular mycorrhizal fungi on plant growth and
essential oil content and composition of Ocimum basilicum L. Iranian Journal of Plant Physiology 2: 643- 650.


https://dor.isc.ac/dor/20.1001.1.23222727.1396.6.21.16.8
https://jispp.iut.ac.ir/article-1-616-en.html
http://www.tcpdf.org

