[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1 ]

I/

AY U VA Slawn /VE0Y ) £33 o yleuds / rﬁ:ﬂu dl.u/‘_;:,g)‘s wuf‘%

Iranian Journal of Applied Ecology

SlaediS i (B g S ge 8 J 50 03le 15,00 256 S

&T =5 <ew (Borago officinails L.) oL oL (s jems!
" p Kus g S pllo el T omiler E AL e e

OLYNYNY 2oy el VET 4N il s )

e A~

s p8es ol 25 S as 5 15500 2o o sll ST 6 a5 bl DS 5 S IS SU Julge o fege 51 S o 5
3 ool Jole Blsis ST S5 s Sl ¢ ol JolS SaS sl b B s et 5 B e S g 4 RalesT 058 olS
st 53 85 ol Ol 4 130,550k 200 5 A IS s a1 Ol s s 100 5 1Y0 A0 O 0 1 bl - sl
) Gl SiiSan s 0 8 3w go gl A3 a3 S s 55 G intraradices 48 5, 5 Glomus mosseae 4 58 5,18 o 5,8 g
T ol 3 goE 3 ) Ll s B el I8 5o g Ao s IS s e e V00 5 AYr Sl e (ol gl 3 s Sls e
an Sl s Sals 3 OT s e ke V00 VY Q0 Sl e el gl 55 AS Bhege Sl 4 e g sls e | Jaal
sdalie 2,6 52,15 pus 4 Cod 10, 50l 70 5 g Tl pd 53 s o ke 100 VY0 A U 51 G (ol sk s I gl 435

g 4o 5 G.MOSSERE 7,6 32,18 5 pes fo ks A0 51 e )bl Sl ¢ S bl 5 as

S sa 5580k oI oes did O 55 s 0L58 kS slaesls

5 sl (Dlikos Olojlu el 5 4 hKeS Ol rb s 5 ($3,0WS 55500 5 Sl 35 0 (sl iul 5 @l gl Sl is -
Olpl (ol (85,58 s s
blﬁl ‘C"MLI NEEHN c5).JJL‘:‘S oSS s QUL:J Cw‘ s oely) 4‘5; -y

rahimi.ali1362@yaho0.com : S s 5531 G 1 l3Ke J gtns &


../../Sepanta/Downloads/rahimi.ali1362@yahoo.com
../../PC/OneDrive/Desktop/ویراستاری،%20اصفهان/javidiman@gmail.com
http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

g emga 850 05l 115,500 2,0 S i lagh = e dle

b‘)&«h}dﬁ?)&ﬁ

(Y0) 5 (Y0) sl ol 5,058 Caloses OaLS 5 T s
Slgol e 65 pepes daly (e SO0
(Plectranthus s OL358  ssls oS (o) 155Gk
Y s 15,k slagl &8 sl Ol amboinicus)

5oy bl 5o olS pl 4l Gas Dal S Ao
Lds g 0L 5 Slas il Crmge 5 ol SIS
S0 ey Blis & 5 o 1525550 2,0 slacies .OA)
5odd 3l e LT 3 35h a4 530 ekitS Glal o oS
Slz,b M) w8 OT e Olpe 1B Cel
oS 51 5oL IS8 e |y Slida s S lss s jan
53 oS Ll s 1y Gied bues) olde ole 5 il,s
slie 3l u;“l.l.é« sole S LSSl ow (YY) Las
o O n o b S ik sl ol G b 5 S
slpe 5 a8 S 5 elS Ll 3 Jld Sope 4 kS e
B s el ol ST 5T s srse Slday S
slid e bl by e 50l oS 55855 5 SIS
23 Sl 53 15,500 Glag Bl (7o) 558 o s
Slosar gl s Gdon O SEE 8 Rl
Waes Olge a clasls SIS0 ol OlalS U3 e s
3 Knautia arvensis | o = 58 oS 55 s Ol
Sl 68 e Ll als 0lid il (i 2 Ll
2 olS 4 S 1550k 256 L edd il oS s s
ol Cel Sis i (V) W S edalin Sl sSSb
e e 3 T o Gl SRS 5 s (Sl 3
A sl 1550k 206 Ll L3 S (Vigna radiate L.)
LS 53 Ol 3pmS A0 e 5o (M) i She Slis
Seals |y Jsle w3 Ol 5 Origanum vulgare L. 55 50
(ogzem oS L5, Kl gl i S Sose 5o el
B L oekd mdl oS 5l Jee A5 (o
ATV sl Oli (S RS 4 ke Caslie 15,500
g Laen Yo JsSI0 055 L s Gla ks Lo 50

PRV

5l s Al ,alS (Borago officinails L.) ;L sl Ob558
SIS glaasls b 5 S S o5 ol Boraginaceae o,
(gl (b hge b e DS 5 gsl O
oy 5 peelS € el s s ASISIT 5 il
Sy i b 3 s il eodane Sl ol S el
NS gl 5 4 g o) sl ol 5 5 Olass
LS ool Gl ramen oS pl ajls 58 i
Sl 0358 5 O)) el LI el 5 Gy (SaS
53 el L3Sl Wl SLS 5l st s el
e s bl oSl b5 Gl bud s 5 Ol
oier SUS Sl e edlitd b ol Olpe
— o Ol Ao s OlanST 5T (s S s Lol gl
(1) st

OLlS 5 Shae 5 Ay 5 e ojlasl Jelse o s
G Jele s T S 55 anls 5 Bl s
— ol 4 S 5 S Gble o josar 4 A S
538 okl o vl s Sl Ol alals (1Y) 55,
Slbee 35 2l IS Gl 1S 6lS sl bl
ol (535S 53 OF 35S 4 ol s S bl 5 ol
SLLS diy saSapdo Ll o fege Sl i (1)
Sl 0o 48 ol Olg o1y Sis i Bl o(0) co
JUEl ol oS oty Sl el e 5o 50 Ol s eSS b
Aas o Al [y e ole O e s

Ol sbmsl (81 il o 28 S s O Ll 35
o) oS (oelSo o e a1 4 S ol
ol B (S el ol 534S Jaloee slge 3 s esl
SLS 5L IS 5 oS el 1) S8 glaly Juls
53 (1) s Jyloes sl b 5 opds s o JTSlssl
Slg b (Ko 155 oS b dblis sl o gladle
3550 OLLS 51 (ol 53 SV sSsl DY S5 SlisSib

‘j:vﬁls DL E)B L)':\ w J:;U (\V) A;M.A‘ 43.‘3J§ )‘J‘B o:Li:..J


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

b‘)&.&h}ﬁ)é&

AR X v f}': eJLa-:a/ V.A.:ﬁ..» JL‘"‘/G"JH‘S wurﬁ

..,\.i.sjf VY40 5 1Y74¢

g s (ol Jolo) T i ol b3t sls uls
ok VSl okl a0) e e Yo e o]
S LS)L,J «(lg0) Fasks A0 5l e LSJL:J «(leo)
S5 (liso) e Ao VOO 1 bl 5 (o) Faska) Y
(o Jolo) 1osSile 2B 5 A LIS s Sats 5l
455 5,5 NM(Non mycorrhiza, ) 5,8 e »slans )
©,5 5,,5 5 (Glomus mosseae, GM) Tawse o gadS
A& bl Glomus intraradices,( GI) sl ol e 5o
Lol oSl 3 25 0 e el Sl s e ol
T Sl Joee S a o sl s 5 Sy b
Ol olS Wy fead b s adhie il sy olal
OLL 1) Sbt 4o i (V) Jsdor Al o (i 35 30
..,\AJL;«

OXY slal 4 glas S ¢ re %}R;&QW}(M
e ¥oea 5l el ol sl S o alol a2
- S R Y R eSS e ) e sl S
Sh 0BG oS5 Sl edd ag) OL5sE L cll Sl LS s
ol ole 51 p SV s sd cele (355,10 b s (Olgasl
ShpelS SAS by sl A5 Gl Sl 20
— sy Ol CalS o e s Oldes sblaad —SGE )
om el by s Jsl aes L3 OL3SE LA (A) A
Al il e Sl Vs, oy 5 e Sl 00

Wy 5 S Do 4 s e Sl 4 A Olles
sl e ol Al e B o s Ol s S el
504 pw 3l A A ol LSS S5 A a dols 4 L
5 455m 03 ST dGlenS o j0) LaamalS ) i
b8 bl pws ey Sl eslinad b glacds J xS
A3 8 sl O 58 5l eslizad b (65ll = shawr o

sla 2 VE sl 53 0LslE olS 51 8 cils 5 Ol (!
ol 3 olS cpl 8 il Oles o AT 5 28 S pll oo
dpolomn s S2i3 Sl eslizal L olS T 5L s ele S5V

A\

Ll gl glaasls  shls Widlese (FA
GohS Grall el SSSHS l S,sSYE
STE O XN WL e SIS 5 eSVE Gl Gl
Soseded Lol aDhwgs o5)ls ol o fege (VY
STl Gl e ge O il sl 1 5ty
(L2l Olse s cmze Sladlewl 52) oIS a5 o 25
Siyoss oo b s glasss (TA) S o oalinal
Sy g 5 5 Sl e 03 e B LS
23 L Ll adaen Suols ol o S5e slge RIBl 5 anils
oS Al (Yo 8) Ol 5 sl A3 .004) cils
Ao Rl 1 0L Plasge doys Oy @Dl Six
sl ol (YY) OLea 5 23 Sialesl CIARY)
o e DB o5l G (e e dal) (5015
Jaws Plantago ovata o iul Sliw 51 ol 5 1, S
T8 o s S O lld s Blege op e el
O el s w15, 5L
s SR el e Sl LS ST S 25
Llg s 5 s55 sld a4 (B officinails L) 0Ljs8
S50 slse wizean 53, Sles ped 5 A 4 S Slids
2B S0 4 e 55wl sl olS ) s
oo Sl L5 L s ol G RE R 2 1 S0l
ailae 53 tagh cpl (ol w8 S5 bl adlae 3 o

L %, 5 ol g

|l 5 Sl hg) oiulell 7 b Slasts
lea By edd s 2 b S e w Ji.ibﬂ
ol 53) el wilae > (ol LS glaS
Wzl oS8l ole U Sl (g505LES Sl
BT 5wy 88 ol i Jsb b sl 68 6 pe kS
3 St agds OF 5 oax YV plilaer S 5 S
Sedle Jb 5SS e s s pae 5l e WPE gl


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

g emga 850 05l 115,500 2,0 S i lagh = e dle

b‘)&«h}dﬁ?)&ﬁ

Fasle =¥ Gas 53 0358 iS5 S bl Jous S e mls ) Jpas

o310 Jd- g Slasis o314 A1 Olasie
e/t ppm ol L6 K ™ Loy (Sp) S gLl osb,
\Y ppm Cdo B sl /4 dsS/m S STl colus
A% ppm ol LG s v/A - (PH) gLl s azaenl
1 Ao ys o 2 SRR TNV oy s 34
A Loy S +/A SWERH Jﬂ DS e
YA o s o /44 SN JS 03 5
& - S 24l Ve ppm e JB S
Ted ppm e JB el
¥ ppm e JB e

Gt 5 s s Ol G Seilll Sy (alS Ol Lo
o AU A e o LSl ST e las Ll (ol
o3 (S)0) 5 S 3l Sl e S /0 Ll ke ppy
Dsla 53 s di bl B8 sle amys —YEslos L 5 o
Glol Of 4 o35 40 J bl 1) Jus 0 e b3 S LIS
BT Sde s Jie slions bl A a5 as
sl A e 5 s S (U el OIS s @) STy
A e g Y0 ez b b d 4 e o
O 4 e VSl i e 0 0L a5 ad e 93 e
Ui calsl s s S i s SIS 5 wlsl etile L Lo
St Vo colg s s e LRl A 4 o)
a ai3s 53 s YO ek e boede] Ces 4 oslas
s w oYL Gl B e A Sk Sl 4l Ve e
A5 S Jame oS Sle amps bl b Jsu 4 s

.(Yq)

S hon $lsee 55 o5l

D36 5 o8 SG rs ) e sl S eIl sl
Lasles slied & il e iy (Y8) A eslizal (14V4)
A3 S g ke 00 b w sy (bl slad
a5 S bl JSUoslas 51 e Ve al> e

ot bl 55 (S o3Il s Sl 3l s, s A
Sl e a3 5l e O Ol (AL e 5 Sais
5 oIk Gl by L S bl s S e O
0l Ai Jps ol 5eS Lo s 4 oas o e
CloMie 5o a8 S o s slajles bl ol
(A3 s 5 Sl Jgn b Gosb 5l a2 55 ol
23 bl el b ooll O Olse dlons
(YE) dol s
1 arlon | Bl b el 3 a3 s Ol e
ETo=Kpan(EP) O il
Ol EP 5« o o Kpan ¢ sl G 25,55 ETO
Sl asia Glose,es K Ho i3l s
T dsles ¥ sl b olS B 0 s Ol e
ET =Kc. ETo (Y daly)
Ll AL o o KE 5 a3 5 ol G ai o ET
P o VR, L S o 6l bl o O e
VT =ETo.A (v i)

Ll (M) &5 o8 cmlew A 5 (M) (T OF e VT

;,;JJ,; Ol dﬂfoj.\.ﬂ g lmfﬁ S IS oylas 4
Joloee sladS

AY


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

b‘)&n&}ﬁ)éﬁ

AR X v f_,: BJLQ-:'/ V.A.:ﬁ..» JL.«/‘S.:J”\S wufﬁ

0.7

0.6

Jslxa

0.5 y=6.472x

R?=0.9887
0.4

p 3lailul

0.3

1
>

0.2

0.1

(uM.ml) -

0 0.02 0.04

ayladlenl Jalos cas yliaa

0.06 0.08 0.1

San Stk gowe ) IS

VWONY canlsl 55 5 (le ploms) At s 515 po ks
A3 S s e b s O 1) S s s 0 S e
T e S N PP e Y
o sl sle SV e oo SO b 31 ) ke SO
baised o € Slles oS Aib o b 2 Jpes, S
o e A bl 3 sl (55, 3,3 pld]
W yod 33T s Olgpe 5 (1 JS8) 3 8 ey O sl 1S

(T8) b alon S0 5055 05 2 dsas S bl

S p dghoe Gl S (ol oo (55 o5l
slad ) bl Gl sluw 4 lunl S Shpe
oslas 51t Jes ) e b3 S Ol lass iles]
Sk ¥ obdee ol amn; bl gbdy) 2 S
aids Ve Sde oy L S sl Ol 4y ol ags 030 Q)J:ﬂ
Vor sl g Gl AS esls 3 e Of gl
Ao 53 VY Sl g doel o Vor 3 05580 ¢ S L
Sy d e ged slad 4 a5 L Og gl A J= W/W)
2 bagad Dad Sl e A28 g Ss) 4 3 ol
W e b 3 sl o Ol wlS2LST Lo

U s S i3 UVIVIS 911 Jite e gib s Sl b j2a

AY

o o 5los OF d e Ve 5 Al Jime [ Se gladl
i & aolnis Al be 0 e s S wlal O
S SUAR LR CEP NI PSR WP JA R ]
Yoo Ve T Supsted Aol 2l e Y0 4 sl
VU de a5 Ll Lo 53 44/ JLdS Sl denl 2 s
day 0338 o SlS B 635 a4 LsiKe Ojen L ol
Bl Gyes a4 IS Saul Al 2 Joe 00T
£0 e 4 (solecn) s ol plam s baisas 5 05 S
35 A5 bl 5l i gad e LA 0313 I3 adds
FAEWRE dwﬁycbfj\@.Qzﬁ&}@udba
5B 35l s B eals QLS s w5 s S 6l O
055 b a csle o8 e e Ll 258 O3
ot gad L0 dor Olgee el o ol 1 (g 5 LA 021 15
e e gb g il Sl esliial b 2a gl 000 =50 b o
A3 5 &l 3 UVIVIS 911
R E PO g PR RN ISP RRNN FC e S E S Y
/N /g a0 o lgdale U (L= Proline s, —dD)
b oadde 5 dses, SV 5 /A @/ /e /Y /) orA
ion I I 055) A3 4 O S 035 4 4 s

S Jsles e (b e Jse 5 D? WoNY .l p


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

g emga 850 05l 115,500 2,0 S i lagh = e dle

b‘)&h}ﬁ)&ﬁ

1200
3 1000 &
4 -
— -.’_d_.--"f
31 =00 -
3 - __,,d'"f
o y=7558.4x -
3 600 R =0.9768 _—
i -
400 -
¥ o
.--"d-
E 200 -
a - &
0 @
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
Sl Jaloes e ool e

J o a5 ,lukl govn ¥ S

o3l 53 eslizal 5,50 ol p 5 g (bl Sl
MSTATC, version 8.1 (slal3l o 3 | bl o g
JFE e O bl sed ey sl SAS version 9.21
LS. Means & ye30 51 b xSl anslis gl s EXCEL
Gl il a3l desls (bl e 3 LS s eslid
pde s a5 8 S el OL55E ) o550 Slis plas
olial S o lols s S GIUT ) s (g lsbas
g8 s ol i bl 0sp b s 4
plil 235 DL s 2550 Dl sas 1505500

RS

Q&u;@b

SleediS @l 53 (ol ek 1S oo lse
CiS Jle s b (Usows sladd 5 550 0L3sE (sl
Ban sl 2B 5 bl SiSes a5 S sdalie
Joder (Y Jsdr) ad Jbime Aoy S v 3 olS

E)G j.';‘ QJ).? JBL;M olas QL-:H (Y’ dj.\}-) Lj‘a:gf:f

XYoo glachle L SIS 51 plas b (513 pll
Jole S 5 s S g plg Ve 5 00 e 0
b Ol S oo s S plondl 55 T (55, LS
Jsle gladd Oy 5 (Y JS5) A2 ) S 51 eslazad
L3S ale S 035 05 2 oS ke Pl baaised

(Y4)

JE Mo se sl oo (65 05100

A S osle 5l e S0 hawse do)s s ke
ko Vo s s (0L e ) s ol
G Jlnsty s celu Y8 535380 OF &0 Jlaie Of 2
bl e Vo 5 ks Ol gl il 51 20 o 00
U s ol el YE 65lss 5058 Lol ol 4 Aoy 40
2 ol 5l e S ey S a3y ge Plage
S 3 o8 Ol s el 055 M5 S Lo 6 s,
L slo L8 ol § sl amyn V00 Ol > 5 D S
Qs Ses 5 5 Blo B8 055 Ol (g, 5l 5035 O
) 23 8 dloe s go 3 Shas 5 do s o se

U5 g 5 Shas = 8 5 Shasx IS ows ga oy /) 0

AL


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

b‘)&.&h}ﬁ)é&

3 130GM slasles «(f Jsds) (o SK0ke anglin Jsir ol

AR X v f}': eJLa-:a/ V.A.:ﬁ..» JL‘"‘/G"JH‘S wurﬁ

22w bl ol (F 03 0L dsn p 1ol

0L558 Sleogeas 15,5500 7,50 5 O G5 ol 31 S 0 ilyls 458 s Y g

Slas o Kl _—
. : - Sl b
Jslows A3 ROy e ss O35 S0 deo 2 @33l 4o
o/aNY s fega s YVE NS £/VYE NS \ Ju
YVO/4AY ARRVEAN AKA% \/EAA 3 Jle 55 IS
VALV VATV 0™ YV /AATT YA ¢ ol
WAy s vy s oaNg s Y/VEY s ¢ ol x Jl
T4V Y VAL /YA V/8YE B a gl
Y/ Yy YYVY /AN T\ /oYy N Y 1355550 B
/Y s AR v/aYY DS V/080 ™S Y ‘J’.’.)};‘iu G‘)GX dl.w
L0/ YA VEVE/ YNV AR /ooy A ssSele o x ol
/vayns IRARL oAy s V/AYA DS A 5assebe x (gl xJla
\VARTS /o /Yoy Y/YYY £ b slas
£/0+Y Y/80) AAVARR Yo/4 (Aoys ) Ol s o o

.J@Zl.gf.\.@):@j&iJL@J;-\C_}EM‘):)\%;'MQ_QJBL;'MC.LG%JJ‘U.c ¢

* **ns

0U358 o a5l gl 2 53 15,800k 2506 ST (as b ibly 4585 3 Jeols Sl e pKils X J g

Jshome 43 ATy BIINY 5 30 oy RS RESE Sl sl
A4 LAY YYnS /AQYADS Ygens A 130

VY VAN \S7ARAS /Ay /aYans A leo

VYY/AVO™ AvJOAY™" yaxT VAT Y lso

YFY/Y0q™ VEY N yY/a9 \VAREN Y l120

AEAVEN A i AVAV/YA ARVAN S LAGEY Y 150

.JL:QLSAM)}@}&JLQ}\C‘)JG.A‘)})\JL;'\MALS)‘}@MVJ&%J;44.4 ‘

ety & e ) S0 O el 2ol ol el sl
ool ol g O el b B aas mals S O
—mld.‘;@wrﬁ)\ abm\b‘)&&w\jbﬁvﬁ‘}atﬁfQ)JJ
Q&Lé\SMJdA rbu‘ S > sladioy 5o QICJ}J'% sza.w‘ oS
5osbe 9503 2l il S 5 (Sl iy SialS
3_).3)\5 Msgb-)) "’J_}§L5°)‘J3_)'.’ ;JT J?wt{'ww))
e 5 ol G e DI SRl sl (5 )5Sl 26

S 3l s S Ol i Ll s s oS s el

AO

* **ns

Odsn e s Caxpe lNM s & s 130Gl
A5l D) bl Sos e s Ll s 0b3s8
30 (Gens e 5l ol ses me e YO 5 1Y A
Pl 4 G. intraradices s G. mosseae sl
5 YONT) Slspme (2l comse sl 206 58
V0/80 5 Y4/YT) (dsys VUYY 5 YATY) ((dsys Y4/4)

K s (Ao s £1/4T 589/0) 5 (Ao s

D53 olS sl O 55008 25 o8 (bl mbaw 8


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

g emga 850 05l 115,500 2,0 S i lagh = e dle

&%w&‘j&&&w\jaﬁegf@)dubbjb
U558 (MOGIW) s 2 1525550k g6 5 o A5 jiien & g

b‘)&«h}dﬁ?)&ﬁ

eossle 2,8 ol e

Sl G. intraradices « S G. mosseae « ;5 35550k 3,08 pde -
VyAavge \V/eqea yygvae \V/Yea I30
YV/0eAC LVARSE \V/VVY b YV/EANR lso
YY/YoVh AA\R Y4/AVYD T/ene oo
IVASAR YA/ P Y/0ee b go/vina l120
qy/.qye VY/VVP 14/Y41°P AYV/Y Y2 150

Yo/geP YY/AALD OY/A0+ @ Sle

e 53 (lagime SO 3l Og031) LS. Means o gajl wlul p cdited alie Gy slyls &5 ola ( Kile g L zhe A

0sSle ol L e il olS 55 (s 51 (S e
V) 35 2ol pd ol 4 o

Ol g 4 58 dloms sl 15 Jlowe glackid IS (s gima
5 e gbalis DU s St (BB (g pend 25 5l (S
S SLLS s wsdds 5 Ll bdsle b,y b
e Al e e (SUS AT el 3 Dl gladS
s gme ekias QLS (V) Jsds 5,8 0 Syso i (S e
Jsbe a3 5 15,50k 26 5 olel ey 03
@LB S A o Ol (F Jsd) as s p Jads ool olS
bl s T 53 0L Joloe sladd 15,500
(0 Jptr) il amlie Jsdr b 3l (6ol e
C)Jm 4> G. intraradices 5 G. mosseae sz B 5l
Sais 5l ol s e Jee Y00 5T A A 5l b
ol of s 15,550k g8 2l pde 4 Cad S
3 YVA) Jslme Glads Slsgme 188 5 ol oo
YY/AY 5 Yo/Y0) (Aoys Ye/0T 5 Y0/44) (ds s YA/YY
LA 0L (As s YI/NY 5 YY/AY) 5 (VY
Slas 1S 51 0L (0 ) (Sobe anlie Jsir
S5 S bl g 2 3 5SSk 206 s oS J sl

10 ls gme BN Ko b Az s 0 Jloz|

Blg ol b opl 58 Ol Gl Jalil 5 glada, dbol
Syd odsn A 5 oS s T Ol SRl e
52 5055l B 2l L OL3sE s Ol &S s
3 S s by, b el Of 5 Ll s
oS Wl 5 8 5 Ses 5 S mhae Larls (S,
Col of i oS sl ol andllas G axdl b o 2l 5
S A e (V) 353 e sl s SR
s S (Voradiate L) e 3l oS 53 s il 3l Esls
(MO as Sk Slio alS Esl 5,500 6 Ul
5ol Bl 3 eslial b1, Sl 2B L s e OLaLS
o5 dayl e 536 5l O OlaLS 4 o e 4 diS
5N pS ol s a8 5 A8 Jamd S350 b a |y Sis
05 QLS @ od Jyloms (a3 5 15 Olsee 4 o
1 adlas gl (1Y) das e DL 15 (65208 el 3l 155l
s Olgae o (Sas 15 ol Rl LS sl ol Ko
Ol s o8l (2l Glal e o35 53 5 (S8 e S
o a Ll & ap Sl LS 5s s
2 08) WL oS 3 15,50k 26 bug G sl
Ko s 20058 oS 0 s Ol 05 200y
Ll ls olid ol (Ses A5 bl 4 uly o arvensis

A


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

b‘)&.&h}ﬁ)é&

AR X v f}': eJLa-:a/ V.A.:ﬁ..» JL‘"‘/G"JH‘S wurﬁ

am&ujuyd\s&ﬁ)J%Mbhhlﬁ&‘ﬂ)}gﬂu

L5358 (MY/gfw) Jgloes sS  152,5500 £,6 5 Ol i ke p .0 gl

g8 slacies 3l e bl 0L oS (6l ol 35S

eossle 2,6 _
~ ) - ~ ~ o) sk

Sl G. intraradices « S G. mosseae 4,5 osSSle 5,08 pae

Y8/4Y0d Vo/Vyve VE/AANE Ve/48n8 l3o
Yo/AYC YA/YAL D NZathl Yo/qvy 2 leo
YV/0+g© Yo/vvY P Ye/¥ e YY/ige® lso
VL Ya,¥ . b Yo0/qY+ b o/Y0\2 l120
0r/TVV2 £/04yP £0/EAD 04/:\ 2 150

Ya/reeh YV/ANP Yo/ov0? oSke

o 53 (Ol ins N1 Jil> Og031) LS. Means &se3l wlul p cdied aslie g > syl 45 ola pKle g Ll gl 2 3

.(|30) -UJ‘JJ )‘b‘;'-'.é i—%)\:—“‘ Jf.:.u.a L.? M).) 0 d\.ﬁ.’&"

sl i b e oS 8 s doys 5 155Kk
b Golel iKanp al Sbsme 8 Plge 5 Shas
o Kb 53 olS 8 PDhwse Aoy 150k
oL (Y Jea) SRR Jed= (Y ) A Dl e
S5 Plawse doss 5 15osSle 0B Sl Ba gl s skins
Dy Aoy S e o b Tk s 0Ll
Slsgre il 5l edias 0L (Vi) nSols anslie s
5 WWYE) 5 (doys VE/Y 5 VA/N0) oS Mewse Ao
G. 5 G. mosseae slaz L 5,8 Ly (ays OV/YA
Tk 2 L35 gl 2 pde & o intraradices
s Sai Sl ol s e Jee VO s VY 51 ol
o5 S bl sk ol 5 S 0y 0T Sk 2l sy
320555k 200 518 el bl OL35E oS (5l ol 548
Als 53 5 Oles Al e Of o Ol SRl L Ll e
5SSl el 5 o Sl I el alyy b
S AeSI83 e s G115 oS L5 S
A e Vel ¢ 5b g0l 3 g8 (5 5 538 3150 A5
lowge doys bl Comge b 5 ST 25 e 1A

338 Ol i Ll s 53 olS S

T8 5 ll S 68 sl OLE ity e ol

AY

Olier Lielsdl sl 5 o s)ly s WGl 55 3580 4y 536
Dolowe Gladd 2alS (e lms 5 8 O Qi
L OLsl Jsoe sladd Ol S 5Ly 5 Lpd OL3E
Wl el Of il s 1Sl 206 50
Olis s 5l Jools ol . dl Ll oS S5 Sas
S oS Solia S Dl (S5 5 EIHIL S s
o5 e 5B, Vs (V) 3L Al ol e b 4
ool oS S s 3L Syl s S Ol S
sy St 4 Caaglie Shl el Ll e oS 3533 4y
O e GRIPIL R e S s ()
Calendula lg wiven ool olS Jgous slans ( Ko
i s as J- s Q) <l a0l officinalis L.
o ol Glgims 2l 5 s ke A3 5l sl
Sl 15,5k 26 L 4> S (V. radiate L.) s ile o
son ol @B L el S (1) U3 S Slis Jals

Llad e cillas

0L U8 g 3 Shes 5 doys 1 8 3w so (gl g2
Sl Oy Ll e ..xisji' Bl u‘:ﬁuj Je o b
g8 A S s ol oS LB okl s S


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

g emga 850 05l 115,500 2,0 S i lagh = e dle

DL (F Jsd) ashp Jsder ((F Jsdr) Al e

b‘)&«h}dﬁ?)&ﬁ

doss S e 53 oS S PDhge 5 Shas 1555500

U358 w30 de 53 5 1555800 256 5 O S5 SiiKen y A g

sl g6 ol e

Sl G. intraradices « ;S G. mosseae 4,5 eassale s 18 pue -
AL VAAY 2 VUVeAR VEA 2 ls0
1402 AVARL YV a VY a lo
/eyva /eoo0b YAOD v/ EYR lso
£/ays b 6/+002 o/Feya §/8YY D l120
£/3veb £/\q0°8 §/ALY 2 Y/aA0 P l150

o/A 2 0/4412 0/0082 ool

Ader b a3 0 Jlasl mlaw 55 LS. Means 0903 bl p (At 4l Dy > (6lyls &S Hla Kl (5L g 2 3
(1120) « oo oo 8% 31 s 6ol (190) ¢ a oo N0 51 oo (65l (160) ¢ 2o oo ¥+ 51 s (55keT (130) 5 15 Sls sms DS

s Sa5 5 Ol s e s 100 5w solel (1150) 5 e LV Yo 5w skl

(Kg/ha) 0b558 33hem 3o 3 ,Shes 152,500 2,6 5 o a5 iiSen » V Jpar

sl 7,8 Al

Sl G. intraradices « S G. mosseae « ;5 205l 52,18 pue G
VY/ve e \Y/¥oR \Y/0v2 VV/AY 2 lso0
Vy/vre IAZARE VY IRVAR lso
q/A\ B \RVARY VV/¥oR V/ALD lso
g/08°¢ o/v42 Y/AP 1120
v/04°¢ AR V1P 150

Ao ? VAP Sole

Aoder b 4,5 0 Jlessl el 53 LS. Means & o3l pulal » it wliie Sy > glyls 45 oKl 55l o 2 )

..»UJL»U J‘.QL;'M h.;)\;?’"

slen & Ll ol (3 ST I e sdas 0L
o Ol mall L Ylal oS 55 15,500 @B 5,
SlS) (ALS slad g8 oS 5 358 slaany s bawy O
S e Ol SRl 5 ey 55 Sl Al il
3 Sp Js S S T e Sl Sl sl (LS
03,5 oLS (S5 2lsn A3 (Rl 5 S mlaw astla
okd OL3E 8 Pluse 5 Sas all ol Uil
2okl Jolp s as el ol gl adles 5 ol

U5 e s Shas 155500 2B 03 g s gme o
Sbe alie Jsdr s bl polae (S s O3S
3 ot S LT Sl e 53 oS 5l 0L (V Jgar)
38 Gens Sais 5l Of oed e Jes V00 5 1Y A
ple 4 Zond G intraradices s G. mosseae sz,
5 e ek e sl OF 53 15050k 2,6 58
44/8) (Ao ys YA 5 £E/VV) IS Dge 5 Shas il 330
El s (o> VA0 /4 5 YYVUYY) 5 (Aoys AE/AT

AA


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

bl;&.a.é}w)& \£~Y‘/N“,L«..:/ﬁ;hﬁdu/éaﬁJEqu

5y s sxe Plantago ovata o) aul olS Miwse Loy
S S aoes 0 el oS P g Ao 3 o S o 2 (V0)
saseia K03 shaghy s3 el s 4 55,V E 5V T L
0L Plawse doys » oo (Si 25 50 &S A S
5 e s sy ol @B LS (1) A3 el
V5 m bl o ol e Dl (i 5 e

0L e Aoz (s Sl 31 Ol Loed e e

oS addllas 3)5e sl S5y 5l S » JL

s 50 o3be &S 8 Shewge gl p 358 s ome 0L ossls
351 b e 1 5Gke 206 ol SrSen el 0L
3ol s e dea V00 50 Sl o] Cobw 03 s
Sl el s sl s ol i &S s Sais
) 03 sl 2o 58 lhas 58 8 g s
Plowse doys Ll 4 e 5ol i ) Ll pd o sl
e Y00 5 AY A 1 o gl Cola o3 s oS
O3 Gl Dl 258 S5 6 s S5 5 O s
T 03 OL3sE dsbe A3 5 s RalS s sl
Sais ol s e he 100 )Y @& A Sl gl

308 pde 4 S 1 sGle U sl Ll 3 s s

3508 25 Lol el oile 3L 4t bt OF ecdlSe Lol 035331
Sazs 3l ol s e e 100 5 VY L LD L O
Glyme ol O o Ol il s 4 Y| (s
bnss 5 Sl s 5 S 3o )5 S Ol s
S hye 2o Lo (gimass slpe A5 el
\ﬁ)}&lﬁ LsLéE)G "SL}Jt}- BL) cC,.w\ m‘.}&).} \) QL‘)}K
Vo Y Sl e oD s O spnS 25 Ll 5 s
i b el San Gy e S O e e s

L ol s el bl Al el 6
PA T el S AN GO PSP A = ~ . . = .
€ € Slye 5 olS Ol Ol SRl 5 ALS el s

308 5 s Sats 5Ol s e e 40 51 e L] . . . e e T
. s T 5 s G slge WS 50 e SN S Ol el

g o 4o g5 5. MOSSEAE (¢l 3 ) 559 & o _ o o

Elosd 0Ll pals olS e i5e slse [l e
O et ey (6ol 3 S sl olis 5 s () andlas
Sk Kis SSEE R e S50k 2,6 5 PLoovata o i

_ _ ks (Ve obdss e el Slaw ) oo |
SMﬁ plp oKl ‘C)ML; N P S COV I okl s e (V1) e J D G R D

5 4SS b mbe 5 g3olES Slide S e sl j .
bl deml s 5 4k SES o3 e CLlis 5 el s JlEe A O S sy K s
P il s s 5 15,550 258 5 (S i
5 (OF) wd b pme Aoy S Jlas w52 ovata

Cod 2 sSle 8 35 5 G5 O Ll 55 D5

o Sl ol Ghagsy st Gl ol s 03500 al B
o i Lallalsl Sl eslimal 5 bl ciS s
P S pRIB e SO A O Bl s s 15,5550

Syl Glstens Job daallle ol Cfb”’ LaS s S Dl se
@L:.c

1-Ahmadian, A. and Nourzad, S., 2014. Effect of water stress and harvesting stages on guantitative and
qualitative yields of coriander (Coriandrum sativum L.) in the conditions of Torbat Haidaria. Journal of
Agricultural Ecology, 6 (1): 141-130. (In Persian).

2-Ali, A. F., 2001. Response of marigold (Calendula officiualis L.) plants to some rock phosphate source and
yeast. 5" Arabian Horticulture Conference, Ismalia, Egypt, 30-42.

3-Arazmjo, A., Heidari, M., Ghanbari, A., Siahsar, B. and Ahmadian, A., 2010. Effects of three types of

A4


https://agry.um.ac.ir/?_action=article&au=91043&_au=Ahmad++Ahmadian&lang=en
https://agry.um.ac.ir/?_action=article&au=35172&_au=S.++Nourzad&lang=en
http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

...}j)\.:.wyZ;yoahﬁ|ﬁJﬁ.h€Juﬂ5U2wLﬁ}x—wl&45\.3.4 bbm‘gw)&ﬁ

fertilizers on essential oil, photosynthetic pigments, and osmoregulators in chamomile under drought
stress. Environmental Stresses in Crop Sciences, 3(1): 23-33. (In Persian).

3-Aliasgharzad, N., Neyshabouri, M. R. and Salimi, G., 2006. Effects of arbuscular mycorrhizal fungi and
Bradyrhizobium japonicum on drought stress of soybean. Biologia Bratislava, 19: 324-328.

4-Anjum Sh. A., Xie, X.Y., Wang, Ch, L., Saleem, M. F., Man, Ch. and Lei, W., 2011. Morphological,
physiological and biochemical responses of plants to drought stress. African Journal of Agricultural
Research, 6: 2026-2032.

5-Bagheri, N., Athakhi, Sh. and Razavizadeh, R., 2020. Investigating the effect of silicon on some
morphological and physiological indicators and the expression of betaine aldehyde dehydrogenase and
proline 5-carboxylate synthetase genes in Iranian borage medicinal plant under drought stress. Plant
Biological Sciences, 12(1), 85-106.

6-Bahreininejad, B., Razmjooa, J. and Mirzab, M., 2013. Influence of water stress on morpho-physiological
and phytochemical traits in Thymus daenensis. International Journal of Plant Production, 7(1): 151-166.

7-Doubkovd, P., Vlasékova, E. and Sudova, R. 2013. Arbuscular mycorrhizal symbiosis alleviates drought
stress imposed on Knautia arvensis plants in serpentine soil. Plant and Soil, 37 (1): 149-161.

8-Enteshari, S. H and Hajihashemi, F., 2010. Effect of two arbuscular mycorrhizal fungi species on root
nodulation and amounts of some elements in soyabean on salt stress condition, Journal of Plant
Protection, 24( 3): 315-323. (In Persian).

9-Jafarzadeh, L., Omidi, H., and Bostani, A. A., 2014. The study of drought stress and Bio fertilizer of
nitrogen on some biochemical traits of Marigold medicinal plant (Calendula officinalis L.). Plant
Research Journal (Iranian Biology Journal), 2f: 180-193. (In Persian).

10-Fallah, S., Raisi, F. and Ghasemi, K., 2012. The effect of mycorrhizal symbiosis and different nitrogen
sources on the quantitative and qualitative characteristics of safflower under drought stress. Master's
thesis, Shahrekord University. Shahrekord, Iran.

11-Farhadi, R. and Balashahri, M. S., 2012. Pharmacology of Borage (Borago officinalis L.) medicinal plant.
International Journal of Agronomy and Plant Production, 3(2): 73-77.

12-Fekri, N., Khayami, M., Heidari, R. and Javadi, M. A., 2008. Isolation and identification of
monosaccharide of Mucilage in Dragon's head by thin layer chromatography. Iranian Journal of
Medicinal and Aromatic Plants, 24(2): 207-216. (In Persian).

13-Ghasemi, K. and Fallah, S. A., 2014. Effect of drought stress and different fertilizers on efficiency of
water consumption and biomass of Plantago ovata. Journal of Soil Research (Soil and Water Sciences),
28(3): 501-510. (In Persian).

14-Ghasem Jokar, N., Nadian, H. A., Khalil Moghaddam, B., Heidary, M. and Gharineh, M. H., 2015.
Influence of mycorrhizal symbiosis on growth and proline content in Leek (Allium porrum L.) and two
genotypes of persian Leek (Allium ampeloprasum ssp. persicum L.) under drought stress. Journal of
Plant Production, 38(1): 15-26. (In Persian).

15-Ghasemi Siani E., Fallah, S. and Tadayyon, A., 2011. Study on yield and seed quality of Plantago ovata
Forssk., under different nitrogen treatments and deficit irrigation. Iranian Journal of Medicinal and
Aromatic Plants, 27(3): 517- 528. (In Persian).

16-Gholinegad, R., Sirousmehr, A. R. and Fakheri, B., 2014. Effect of drought dtress and organic fertilizer
on activity of aome antioxidant enzymes, photosynthetic pigments, proline and yield of Borage (Borago
officinalis L). Journal of Horticultural Science,28(3): 338-346. (In Persian).

17- Gogoi, P. and Singh, R. K., 2011. Different effect of some arbuscular mycorrhizal fungi on growth of
Piper longum L. (Piperaceae). Indian Journal of Sciences and Technology, 4(2): 119- 125.

18-Hemalatha, M. and Selvaraj, T., 2003. Association of AM fungi with Indian borage (Plectranthus
amboinicus) and its influence on growth and biomass production. Mycorrhiza News, 15(1): 18-21.

19-Hosini Mazinani, S. M. and Hadipur, A. R., 2012. Improving the quantitative and qualitative performance
of the medicinal plant Ca.lendula officinalis L. by using biofertilizers. Quarterly Journal of Medicinal
Plants, 15 (2): 91-83.

20-Karagiannidis, N., Thomidis, T., Panou-Filotheou, E. and Karagiannidis, C. H., 2012. Response of three
mint and two Oregano species to Glomus etunicatum inoculation. Australian Journal of Crop Sciences,


http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

b‘)@}ﬁ)‘)’ \i'f/f}.:e;l.«.:s/rﬁ:kﬂdb/éaﬁj\swurﬁ

6(1): 164- 169.

21-Khalil, S. S. and Noemani, A. S. A. 2015. Effect of bio-fertilizers on growth, yield, water relations,
photosynthetic pigments and carbohydrates contents of Origanum vulgare L. plants grown under water
stress conditions, American-Eurasian Journal of Sustainable Agriculture, 9(4): 60-73.

22-Marulanda, A. and Barea, G. M. 2009. Stimulation of plant growth and drought to clearance by native
micro-organisms from dry environments: mechanisms related to bacterial effectiveness. Journal of Plant
Growth Regulator, 28: 115- 124,

23-Moafeghy, A., 1992. Isolation and determination of mucilage polysaccharides from plantagoes with
tissue and farming cultivated. MSc. Thesis, Faculty of Science, Tehran University. Tehran, Iran.

24-Moghbeli Mehni Dareroodi, A., Delbari, M. and Koohi, N. ,2014. Effect of surface and subsurface drip
irrigation on yield of Damask Rose under different irrigation regimes. Iran Water and Soil Research,
45(4): 412-405. (In Persian).

25-Moradi, R., Rezvani Moghaddam, P., Nasiri Mahallati, M. and Nezhadali, A., 2011. Effects of organic
and biological fertilizers on fruit yield and essential oil of sweet fennel (Foeniculum vulgar Var. Duice).
Spanish Journal of Agricultural Research, 9(2): 546-553.

26-Ngouajio, M., Wang, G. and Goldy, R., 2007. Withholding of drip irrigation between transplanting and
flowering increases the yield of field-grown tomato under plastic mulch. Agricultural water
management, 87: 285-291.

27-Niknam, V., 1999. Identification of secondary metabolits (N-aliphatic composition, mucilage
polyssacharides, saponines, sterols, phenolic compositions). Ph.D. Thesis, Faculty of Science, Tehran
University. Tehran, Iran.

28-Omidbeigi, R., 2018. Production and processing of medicinal plants (volume one). Astan Quds Razavi
Publishing House, Mashhad, 348 pages.

29-Paquin, R. and Lechasseur, P., 1979. Observations sur une methode dosage de la proline libreans les
extraits de plantes. Canadian Journal of Plant Science, 57: 1851-1854.

30-Prabhu, D., Shankar, T., Sathyavathe, V. and Sankaralingam, S., 2013. Influence of arbuscular
mycorrhizal fungi on the growth of green Gram (Vigna radiata L.) grown under water stress conditions.
World Applied Sciences Journal, 25 (4): 561-567.

31-Reddy, A. R., Chaitanya, K. Y. and Vivekanandan, M., 2004. Drought induced responses of
photosynthesis and antioxidant metabolism in higher plants. Journal of Environmental and Experimental
Botany, 161: 1189-1202.

32-Ruiz-Sanchez, M. Armada, E., Munoz, Y., Salamonec, G., Aroca, R., Ruiz-Lozano, J. M. and Azco6n, R.,
2011. Azospirillum and arbuscular mycorrhizal colonization enhance rice growth and physiological traits
under well-watered and drought conditions. Journal of Plant Physiology, 168: 1031-1037.

33-Samsam Shariat, S., 2007. Cultivation and propagation of medicinal plants. Third edition. Mani
Publications. 420 pages.

34-Shimizu, N. and Tomoda, M., 1983. Pectic substances. I. the major pectin from the fruits of Zizyphus
jujuba Miller var. inermis Rehd. Chemical and Pharmaceutical Bulletin, 31(2): 499-506.

35-Smith, S. E., Facelli, E. and Pope, S., 2010. Plant performance in stressful environments: interpreting new
and established knowledge of the roles of arbuscular mycorrhizas. Plant and Soil, 326: 3-20.

36-Tisdall, J. M., 1991. Fungal hyphae and structural stability of soil. Australian Journal of Soil Research,
29 (6): 729-743.

37-Zhao, Z. H., Li, J., Wu, X. M., Dai, H., Gao, X. M., Liu, M. J. and Tu, P. F., 2006. Structures and
immunological activities of two pectic polysaccharides from the fruits of Ziziphus jujube. Food Research
International, 39 (8): 917-923.

38-Zhao, Z., Liu, M. and Tu, P., 2008. Characterization of water soluble polysaccharides from organs of
Chinese Jujube (Ziziphus jujuba Mill. cv. Dongzao). European Food Research and Technology, 226 (5):
985-9809.

)


http://www.google.com/url?sa=t&rct=j&q=Can.%20J.%20Plant%20Sci&source=web&cd=1&cad=rja&ved=0CCcQFjAA&url=http%3A%2F%2Fpubs.aic.ca%2Fjournal%2Fcjps&ei=h0jWUsbNBoWIrQfZiIDoBw&usg=AFQjCNGhqAEsvesj17W9xZ4T7ifGIu0KSg&bvm=bv.59378465,d.bmk
http://www.google.com/url?sa=t&rct=j&q=Envi.%20and%20Exper.%20Botany&source=web&cd=1&cad=rja&ved=0CCwQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fenvironmental-and-experimental-botany%2F&ei=W0rWUsnSNMmkrQe3v4GgBQ&usg=AFQjCNGnxALLdtDFdAGEL0X-0PlL_MB0Eg&bvm=bv.59378465,d.bmk
http://www.google.com/url?sa=t&rct=j&q=Envi.%20and%20Exper.%20Botany&source=web&cd=1&cad=rja&ved=0CCwQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fenvironmental-and-experimental-botany%2F&ei=W0rWUsnSNMmkrQe3v4GgBQ&usg=AFQjCNGnxALLdtDFdAGEL0X-0PlL_MB0Eg&bvm=bv.59378465,d.bmk
http://dx.doi.org/10.47176/ijae.13.2.1521.1
https://ijae.iut.ac.ir/article-1-1235-fa.html

[ Downloaded from ijae.iut.ac.ir on 2025-08-30 ]

[ DOI: 10.47176/ijae.13.2.1521.1]

Iran. J. Appl. Ecol. Vol. 13, No. 2, Summer 2024, Isfahan Univ. Technol., Isf., Iran.

Iranian Journal of Applied Ecology

Effect of Mycorrhizal Fungi on Mucilage Active Ingredient and Osmotic
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Abstract

Water stress is one of the most important factors affecting plant performance. Considering the potential effect of
mycorrhizal fungi on modulating the effect of water stress on the performance of Borage , an experiment was
conducted as split-plot in randomized complete block design. Water stress as the main factor in irrigation levels after
30, 60, 90, 120 and 150 mm water evaporation from evaporation pan class A and mycorrhiza fungi as sub-agent in
levels of non-application, application of Glomus mosseae and G. intraradices species were considered. For flower
mucilage, the interaction of irrigation and mycorrhizal fungus was significant, and at the irrigation level of 120 and
150 mm, water evaporation increased the water stress and caused a decrease in flower mucilage. At the irrigation
levels after 90, 120 and 150 mm of water evaporation, , the reduction of proline and soluble sugar of borage was
observed after 60, 90, 120 and 150 mm of water evaporation in the presence of mycorrhizal fungus compared to the
absence of fungus application. Based on the results, irrigation treatment is recommended after 90 mm of water
evaporation and the application of mycorrhizal fungus G. mosseae.

Keywords: Borage, Proline, Water stress, Soluble sugar, Mycorrhiza, Mucilage.
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