[ Downloaded from arpe.gonbad.ac.ir on 2025-10-19 ]

u»ssls ..\A.af olsls
" RS (559992 39S (50 3,8 iz 4y pi

A8 Culigendyl 9 (1295958 «Jal osled cpyle 0599
http://arpe.gonbad.ac.ir

ol 00 SLx (A 9 505 8 o8 ) (i) 9 T SIS 9 5,68
(Mentha spicata L.)

Yo s #) e . .
SE, Loy oo o (A 50595 Alauao
255 aly ccdlul ol olKsls bl 2ol 5 sl 09,5 (625 (g9l
S 2=y o sadll ol3T ol&ails «lils el g caelyj 09,5 sbewl’

VWAFIPN A sy o)l ¢ VYRBIYNY il s fu s
oS
R ‘SA_N‘..\.QA 9 ‘ﬁ_]adm u.w.:) ))\AJL’u‘J.A} U)LAAA} 39 u.cl) LSJL.@.A.M: 6@&55 05)5‘)5) a,;)lf 1doddlo
ol S g ol Ljo;l el wanb o o] Huibe sla p aawlga 453 lond GlaosS e .l
@l 6la3sS culae (nl gt oo Gladl 1o b Jod 5l (it slags Lo sl cel B )b a5l
Sas b ui;..‘.LA)"l Q—.’.‘ o).f )1)5 GO 4295 S50 (S ) SloogS adgi aS ouls el L:edl e Yl an i g
oeS o, Shas (slizl g 0 Shos 2 il ysSen (Smtio0 5 (Glsisrs 5 oS ny9) I loosS 3l (o 2
28,58 s 50 2l gl

2 b Ol peed )3 LS T L ol SLels oo B o Ly &jgonr GialesT (al Tbg) g Slge
zlw 90,0 (Glomus mMoseae 4is) 15 55 Jolis iolejl (slo,guSTs .o 1> VYAV YAY el 5 Lo
99 53 CemgraS (sl g (OIS )3 )5 Vv g h0) mhaws 93 50 CanvgeaS ayg (OIS )3 ol Voo 5 500)
359 Sylas Sy dlawy oIy e b 3l Slao 0g (eod astie balalS jo XV 5 ko) mhaw

3,8 18 ) 8 50 uill o Sles g oo )0 i gl | ly ) S (g Ay Job g el (Slis

5399 Sﬁ b‘u\_u")_g)‘ou’_l.v.o b ‘5.1)4)5&.@ ‘5':*%}@:5‘_;7 sloogS 5l oolazul a5 slo UL,.J CJL'-’ C-'l*'
Oty gulis Blae aies oo ol aald b aslio (o 1) sw) i 050 Dlao alS g ails any, Sis

mostafa.koozehgar@gmail.com : Jstus soiwsss”

VOV


https://arpe.gonbad.ac.ir/article-1-250-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-10-19 ]

SIS (B 9 (o8 3o (w9 I L39S 3,8

Syl pastengenS oy 9 ,)LS pastiewgiaS slar 9L Jlars 5o (e gl YYITY) elis)| f5ee
3y Bt emgieS Gl 0 LS+ ol 58 (s jon Lo 13 (0ae YF/AD) Sy olawd o flien 596500
(S ot S gaaS 059 8,0,LS Lo 50 (aoy0 TAP) (uill 0o )0 (i ien (CngiaS 09
S b G 5 (OIS 50 0,5 VIA) Guilul o Sles 0 i oS sl 0015 posr il 550

A Jolo 15259500 3 )5 pastEungeeS ooy5 9 0,5+ eSSl 315 Lo 5o (e S8l VYY/FA)

ar il cde Sl ol glins o Slas lizl 5 0,5ee 5 s g I slodsS S jsboas 1(g puF Az
olie Golo )18 s 50 skl ol )9 Sen (S ied g CunsgeeS (Slr (amgeeS say9 0 )5 el
35 gl e (s (S 5 (o Sleogas Gl cel olid

oy «Sleo g s oS0 S o« Blg 0059 CwgaaS 09 sl slo0 s

dodilo

5 ile Ao w> L5 Mentha spicata L. _ole sl b pus s 45 Bgym0 ool oo glins
Zargari, 1997; Jamshidi et al., 2010; Kizil et al., 2010;) ol oo ailysoe cog 45 bl
abo jo ol Guilul 5l eolaiwl a5 ylg5 so LSl sloo 1S alex 51 (Patra and Kumar, 2006
SLagls 4t eyl pils dgd dine 53 5 5 Sl 5 alie ontmspals lyicar i
Smsam shariat, 2010;) 05 e ooliiwl o ué g (53,55 Loy com] €58 ys (5 (ylayd 0 ¢y Sme
(Daiz marota et al., 2003; Patra and Kumar, 2006

Sl g0 Slgo 51 (28 5 Jlad (Su5osmg S Bl 5l a8 ol T S 5 S CunsgiaS 0059
S Sl oa ol el JT 0lge 3o 51 laganslS)lg e 3 (S slop S Jolss ases a5
)b 5 anlio (2805 5 s w0ly JHBS (ol CIN Cons b 0o 5 aile oy o0l5e 0
Lls 553 50 1, ks Lawgs Gz L a)8 10 e se sdie Slye 5l (g kg axied Vb 0T (5 lagS
Cad )b a8 el 6yl oyl ol dlge b avslie jo crizea (Yanga et al., 2015) aiib o
(Fernandez-Bayo et al., 2009) a_ib - 5ol Siogud sl (glgizme g YL Sl Jols
(SyaneS 5 Brany olie yolie ol aS 29 e Dgmms CusgeaS cays 2] o las e
an OLalS Ceglio 5 o0, Shos sy (8,55 Sl g el el 5 Lo 5T ) slagse 50
(Nemati et al., 2014; Nath and Singh, 2012) s,Is la s ,lews

b Jodme as” sl LBl (Nemati-Darbandi et al., 2012) | Sen 5 (s0i,0 Sass
313 4 9:6,0L (2910 ol S ilul 0 Shes g (oS Blao (55 Sl Gme Sl CewseS (00)9 05las
5 =9y SLRS 59 Fan S5 g y9 O LS aS ol i Jlal S (5, ehow s

VOA


https://arpe.gonbad.ac.ir/article-1-250-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-10-19 ]

AT Culqed;l 9 03235958 gl 0,kowd 0, 2593/ (AU (559092 548551 (691,15 il &y b

etal.,) oL 5 Lisge, (Hamidpor and Amzaje, 2012) o,ls e ,lo gixe il yiiwgsd
WIS s 59 il s CavgaeS oy cilise polie wis,S 5,55 (Razavi Niya 2012
WS Cwl ouds astie oddghy p0 b S S g A ,0 5 olawd (SG5edgu o, Sles il
S 9 0 Adg o)_{.Lo.C AT aLo.:)| uu.")J‘ o k;.a.l.‘? &Luu 63'5)\0 ol.:f 5 &‘9@)9 0).3)[5
(Ayyobi et al., 2013) ws 35 sals slo o 4 Cos omileol (glgiomn g S0 Slae

o adaly hls a5 00 s loosS 5l (S Vel [ YaK i 1 )5 Sn 58
Slgo s joi slag, L3 (Gogoi and Singh, 2011) el jlals a iy, L jwlewllos
LS st o 1) Giwd Bues) lié yolic 5 il o ol 5l 5 5L JSia baes |, olyaeg S
ooy bz LS (g9, 7,8 (pl cuie 56 (Marulanda and Barea, 2009) was o )3
7,8 455 90 il Lul, e o (Karagiannidis et al., 2012; Moradi et al., 2011) <ol oo
Dialejl aieys pg,ls oLS (59, ,» Glomus macrocarpum 4 Glomus fasciculatum 15, S
5 Sy id) (2lif jolie lade Sy g £l Oy Gl cu B il a8 ols L il
Chaudhary et 2008) ¢l sais aiey0 oLS slacs p jo ilul cale o33l g o lusli yo ((yol
Koozehgar Kaleji and ) cul oas 5 ol glins ol (o5 g (o5 Slao 34 o 23,9500
(Ardakani, 2017

hlagloSles 5 09)ls CoieS (55, (hte il ey 5 JI 5o b 05yl (ol el
G 5l as 1) alS SlaS 5 o alS slag,ls souS udgs oS il 6 baas 1 s o malS
Bas o oplpls (Griffe et al,, 2003) wes oo oz 5 il sod adgs Sealoge b JI s
@S (Siyor 5 (CmmgaS 5009 5 Blasnss) S0 9 )5 gy Beid (5
2 ile sliss oL il 5 Skos 5 000 ((Si3slsdy90) (Sldisn, sl Shs 5l S
gk 65,0leS a4 U sl 4o ol slasgS B pae als L bLs )|

o9y 9 Olge
(S AL PY g ax 0 O oLl e Comdan b g le law gl ;0 VWAY JLu o sinlesl o
Jocize gle g ST L Lyo mhaw 51 e FY/Y glas)) g Jlos 4880 AY g az 0 Y7 Lél e 5
ol o,3516 8 o) S5 F 5 Jlas A L il JolS slanSshy )b B 5o 9556 &0
5O CwsgaaS o0yg (IS )0 jenl Yoo g 500) mhaw ¥ o GlOMUS MOSEAE 4565 1 5550 7,18
9 SmgeS (sy9 g (Tl VO g o) haws ¥ 5o (Blgceyg 9 (OIS )3 05 Voo g 500) gl ¥

104


https://arpe.gonbad.ac.ir/article-1-250-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-10-19 ]

SIS (B 9 (o8 3o (w9 I L39S 3,8

5 oiabasl plosl gl o ags Jlod S )l5LeldgSs 8 1 5l ol 355 b b CawguaS sl
5 S cils 5l o8 as eolatwl e Sl VA glas )l gy Glu V0 wilas [had L olalals
(Y 9 Glagoz) ai 50T solitul 0,90 slaogS
S5 syl Jolos canls wldoe 28,5 & g0 SIS & g0 9 1YY LT o cusls wllee
0,80 slgl 0 .00 )F (6wl ad asine o lalS (59, i 0,50 sl e (LS S5 sl
Aoz 5l Slas g obxl Bolay jsbay wie ¥ S (o 5l Jlai 000 Slaw (5,50l jglateds wi
Al g Seslast Image J lile 5 alewg 4 S p mlaw 0005 (5 ,5S0lul uilul & Slase g aoyo
clio Lyl jo 1y 00 (53] aez (slaa e loul ¢ il 0, Slos § a0 )d (5o jlul g
Ay ad 509 Slowl Lansgi (e § SLES 95 00 Dedy e j93 55 5 599 4 g (b D508
ol Zl3eial 4 pladl 2xlS olKitws dliwgds g ol b yulads (g, 5l eolatwl b ladiges 5l o5 V-
o 09 celw ¥ LSy jabas Ladiges golod (gl (il zlhzel loy G .aye )8
Mirzaetal., 1996) o cyuxs bl 0 ,Slos g 0o,8 qoaodus Slalgus bawgs o] O plsjcush,
5 oolaiwl b o nKile auslie 3 SAS (9.1) (5,lel 15310 5 51 soliiwl b odwl s (sloosls ay js
S plsl o ys i Jleisl zlaws ;0 LSD (03]

o a5 ol 55 S 05 wsalie ool ol Jy 41575 ol & 4

S (Hg 09 s e vy S0 gl 50 S slass 9 S s g )] Soelsn
Bl 578 S ol i b paSilio dulio (F J302) bl (6,35 s £l 1y CangmaS co)s
o ol wald 4 Cand Sy olows gy el )] (S maw o8l el So5edam 9 JI slrogS
pas+lwgraS o0)gtCmwgraS Lo 8,0, L 51 (e Blw VYY/FR) 5y mhans (s iy oS
S ot mgiaS (Sl 9,8 Lo G (VPIA0) S sl (i 5 15 y5Se 0 )5
bz 08 sl 5 Gre Bl YYIVY) &gy elis )| o yiin 5 CanmgenS (05 92,5+ 2l )95e

plod )0 iz «(F Joaz) ol ol 15 980 8 3,15 pactCungaeS s0y9 0,5 pactCangaaS
ol Cawd @ aals Jles 4o jlade o eS o o,lil Wlaw

V9o


https://arpe.gonbad.ac.ir/article-1-250-en.html

B8y oy

AT g3l 9 03235958 gl 0,kowi 0, 2593/ (AL (559092 548551 (63,1,

SISOIqUIAS [BZIYLIOIKJA] (A Pue B3] 150dwo)) ‘| “1SodwodIua A 1A

I P 5o £ 600 gobomn € A ol oSG
“Kpandadsal ‘A11qeqoid Jud1ad U0 pue dAY JO [JAI] Y} 18 IUIJIP JUBIYIUSIS “DOUIYJIP JUBIYIUTIS-UOU : 4y PUR 4 ‘SU

S # 6 28 Al o avd 660 |k o 6 ek o of 2 |<o” #R € A ofo

6£01 SL'0 €60 660 == i (%) AD
Jouq
¥0°0 870 €00 LOO IT -
«$0°0 ..88L8 ..88°101 LE9°€T I IxLxA
150 L.S0'8TI ..8€0 SSLT I WxA
..690 LESPPOE LPros LLLULY I WxL
«8C0 LLEOY6 L.90°6L ..ST0S I AxL
«£00°0 LE8L6TL LEV8L «C00°0 I W
«l 10 ..P0'0S6€ LAV PP 180 I A
671 LSOTLOE ..00°8¢ ..88°T81 I i
uonedidoy
S0'0 S8yl 09°C 9¢'¢ € ¢
prRIf1yBIom A1 BIE Jo] _quinu Jea] ysiy jueld ja ‘AO'S
Forxle 660 ey R E v {5 (o3 #cv QeI LR aaad ] —
pipords puyuapy Jo suen pamseauwl (Y AQNY) 2dUBLIEA JO sisK[euy -€ d[qe L >
ol A~ 22 GAeT omem eifo 5757 g0 o o
(44 £6L 99T 1861 SI'o 60'% 9I'l 8T0 18°1 L10T LTl Gl S€9
dd o
g o (,.ursp) Od Hd
1oddn)  assueSuely  ouiz  uoJ| wnisauedely  wne) snioydsoyq wniselog  udSomN WO 00 v s ou,
- G @ rte s ad o o A ) o o
©2) 350dw 0o pue 150dwodIWIAA 1Z1]1119) JO SIsK[euy -7 9[qe
o8 4 - R ol b 6 oo § 930 oo
1 6¢C 96T 0T0 €S LTE LT €L S0
amxdl  (%)D0  (wddywnisseog  (%)usSomu el (wdd)snioydsoyd  (%)NO (%)A'NL Hd (,wrsp) O3
L s i Rk e gl e =" hree i of I oo s

[10S JO SONSLIAIOBIBYD [EIIWAYD pue [BIISKYJ - 2[qeL

“ob[ |- goheqo e € R q

[ 6T-0T-S20z uo JrJe-pequobiade wol papeoumod ]


https://arpe.gonbad.ac.ir/article-1-250-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-10-19 ]

SIS (B 9 (o8 3o (w9 I L39S 3,8

a5 (Nemati Drabandi et al., 2014) | )LSsa 5 a0 o ol b Guios opl ol
5 Smse )l Sillae wss S (5158 (Blyseys (c2b Jolore Sl 5o 49,0l S gl Al E
@gr glas )l o e i3l s ilg ey 0,18 Wi ,S 155 (AZIZI et al., 2005) ., Ken
5y Slas g yxgo o, (Ansari, 2008) (s lail .o ol ;0 sals 4 Cand S p mlaw § 5y olows
ol et dy (i jolis atunl giluslil 4 1) (Bl s g 5 CemgpaSsla 0,5 1 5o lalS VL
(Bigonah et al., | LsSen 5ol crizpn ol Cas LasgS ol 5l (iU od s g S
Gy CgraS ays 5 Sufsloes slosS ulai onds Jlagl 5555 (sl Lo aS a5 Ly 2015)
S GLBgS AT el 00y3,F (asiine ;00 (A )0 Guized b i8S olS gl il
(Nemati et al., 2013) wols zol58! jlo sae jsbar ) S5 8axs5 gy ,0 S olows

S8 mgeS (g 0 LS slajlens Sl eas sls lis ooty (il ly 4525 5l ol s
St EmgraS Sl 3 25t CegaS (0059 025 5 CemgreS (s0)gr CemgraST slar 0 )5 (i 550Le
Flite DI G:Sls annlie s (V7 Jgaz) oblsad jlo cne aigy St ()59 9,Skee 5 1555500
S )+ 5950e 0 )8 pace Jland 4 bo e dle S (59 (e g Crden 9 9l LaS
(B Jsaz) 553 (a5 VIF+) amlis 5 (a,5 YITY) ComsguaS sl

slyo glixs anlllas 9,50 Slao AlBan blae S Sle awslio - Jgu
Table 4- Mean comparison of triple interaction effect on evaluated traits of Mentha spicata

e wg glis )| S olass Sy s
Treatment Plant high (cm) Leaf number Leaf area (cm)
ToVoMg 22.27e 11.95h 46.11h
ToVoM, 25.95d 21.50c 105.87d
ToViMg 26.35d 14.92g 67.54¢
ToViM, 27.52¢ 16.92f 107.20c
T:VoMy 33.72a 20.97d 73.75f
TiVoM; 29.07b 18.10e 101.12¢
T:ViM, 29.35b 23.12b 123.49a
T.:ViIM; 29.07b 26.95a 117.51b
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Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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Means in each column, fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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