[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

YV —\40 tamin VEOY slo s g sls 5 FA o)led Y s o alE 5 S, 5 Al

U sl oS aledgd 5 Ad) Sl sas Skl Al 5T
GJL,JVS Lyl & s (Thymus daenensis Celak)

“dﬂi M ‘\C)L;f\-ﬁ (W PR PE] ‘Vd.““"’d‘ﬁ'.d Cd § dow g\%:'d,«'v..d (W PR ‘\LS""."’ wd
C)S ;L;AK.:.JH :L@.? u_.]“”‘: gl.al.:f AM"R ‘Lﬁl-’)b QLQLS Qu.:zar.'i }SJA" ‘.\‘,,al.z W e@‘b “53,‘,&5 oSS ls ‘C.ﬁbj 5‘9; !

OF N Y 2l By gyl N Fre/0V/Y0 13l s fu)b)

oS>

s Slediay $500laS Dl gz 5 5o ol slaediylash 51 S Ol pl 53 5,5 anw g JKhn o S Ol sear (S
Ol groty Skl el 5,158 05580 ol 8 530 03l ColeS 5 S 550y Coom &1 2505 OLLE W5 55 Sle 5 Ky, o Lail
Shdshoe S Stagn ol o ol Wl 5 SES Dgmen b i 4 OLLS Cuslie [l 5 LS g, 5 S
S5 andlae 3 40 d,tﬁirs Ll,5 s (Thymus daenensis Celak) _oUs cpio sl ol olond b 5 Ay Sluo g p bl Al
a3y Sl 40550 53 1SS w53 slar WS (slacS gl A L s ol cdl o) e ilosl gl 23 S
Ul slsine AL o 5lTeS 2 3ls OLE s s sl VW45 Jlu s 25 5 onde s gl (A slex p)ls OWLS
Jole el sins K5 DS 5 5 bl Aoy b Jds 4S5 s A IS laasli w5 Shes (il sbaasli sluns &g
oeamed ols gals | 6,1.3%5 byl s e O Sl Aol 3,558 3 b 51 S ld s 8L 5 el Ty ST, (Jged
SWI L Sl 5l 0L s a5 sdalie Sebedle ol b o3 s led DL 55 plasd sid 5 i) slapasls op 5L
o5 OLE salgdd; Ol SRl caw g odd 2Us il oS 55 (65lTeS 2 51 AU S ld hans Cxrge 5 Jeos

S 5 sl 3 40 J{.s Gble 53 DS Oyl alS (gl Llg e s ol slaadl Lud i

bl s JSis SIS 5 (il Wtﬁi‘,s Sl el 2 g 1dS LS

W5 oS ol glaeds by o Aies Jhes Sdia
S Ol g ol gen o5l (Sharafzadeh, 2012) W,
ol o sl bl el 5 g 200l oS
oo Sos b DS 5 ol enay 45 ol Jga sl L
Slosar o 5 SLE 5 el JsSTE
ol Gl e eslle g OF (Sl 5 Ssies

4adle
»LS Thymus daenensis celak  ,Us o5l ossls olS
oS ol .ol (Lamiaceae) Olelas eslgls 51 all e
S b s sk 5 K i (S S g S ¢l
&L.w‘ o}:.? “ JJ“LA.:‘ 6‘5}.@.“5 EM LA‘)J.’ k.<;’\) &:«:«r‘ CJJLE:A
S, » 3l Lamiaceae o5l 5l .(Omid Beigi, 2005)

ol & laze a5l ol ol Sladss slaesl gl

Hamidasghari@gmail.com : S s mS31 Cany SLa5 ¢ s 0k 55°


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VRO Jlo FA ojled MY W o WS 5 S8 5 unl b Va8

Lo el S50 mSodnsinsl b sl g5 S
Olyea (Pal et al, 2013) <ol CiHeOs slacd Jse 3
Jrate Sl il G slls (ks LS 5 51 es S
Colod gy oo JuS 5 S 5 Sk 058 Sow
Oy e Shedle el e (Klessig et al.,, 2018)
ok 4 eos G s Al eSS Olssay
ozl g Sl Ogmer iind 5 ) LS
S5 s Seslae L5 (Al-Hakimi, 2008) s s s
w3 S 513 axg 5,4 (Senaratna et al., 2000) Six
22 Sl ol SE e s G158
ol s sy Sa i 5 b ol i Jhals
P 53 QLS 53 ) IS g s Ll e Sl
(Larque, 1979) Jas =l o

ol ldske SIA opat 3 ol Sl
Sl A, e s e glackls s Sl
OLlS b S olid pledsnd Slosas ©s)
L ke (drees et al., 2010) ;o ale L )l
M s (Ghasemi Pirbalouti et al., 2019) « s> ;5L
Forouzande et ) <L i, (Saharkhiz and Goudarzi, 2014)
Ghasemi Pirbalouti et ) 2. 51 slax S ¢l 5l 5 (al., 2019
Ol 51 S (al, 2014; Mohammadi et al., 2019
2013 QLS 6 J3e e3le oS 5 e (Ll L alS)
Lycopersicum ) S ax S oleml Ay als Lol
slse US55 (Shahba et al., 2010) (esculentum Mill.
S daaly e el e RS 8
(Thymus membranceus L.) o5l L3 jlasS| ol
Mentha ) i ghs (Victor Perez et al., 2012)
Lol 553 o (Figurera et al, 2014) (piperita L.
Lol L3 Jase s i Cow oS SalS s Sl
yls bl i

2L SlS (5l L3 e it Sl
5 AS o Wl e b odis 5 ey sla s kil s s
38 es 5 gas cddy 53 oy el b S e 51 (S Ol e

Al-Mariri et al., ) cl (g5l o gl s linslis ) sl S
by ol Kas il oS slaesyylp cuksS (2013
(8355 @R G LaeS 5 LS Lile e ame Ll 2
osle lgmn s Uy oS Ls 5 Sl by (ol (S15
L8 3 gboss Wl L WlS Ll ek
.(Odabas et al., 2014)
Jole o seuSs pitome O Dbzt ¢ ams Jalse o 3
5 fs VLS s e 5 Sles 5 CuiS Gl
slacr 5l e 2 (Roche etal., 2009) el 505
Agayi and) col esls 13 Sbosw 1 oS 0SUSS
5 sl ity 2 8B L 0S5 (Mohebali pour, 2014
5 AS e e 1y olS b LIS oS bad e bl
oS 53 (S5dns 5 S Sleosart ki sl
oS bl s > (Parakash and Singh, 2020) >3 .
5 Gl bl S s der Sl (6, DUSCEL S
Fedomy Sl S 338 e Sudd 55 UL gles o
Da Costa et al., ) 355 o St 55 o e LT 05 5e0
55 sl Gl iSls ol SKes assls OLLS (2019
Las OLES G5 S3e slge 5 3 Shas 53 oS i Bl
S0 p s D s S5 onl fhn b Sl S
b il glasles Jlesl Lol e osols 2350 L ObaLS
-5 .(Shirani Bidabadi and Mehralian, 2020) ..l
It sl b 8 ol o s (5o 2 alar 5l St
S gl a5 SR (e 5 lSs, Jes 2
s,80s Sials Calgs 5 OLlS epe 5 8 iy corse
Llg o Six us (aleel et al., 2008) 55i o olS
e (S 033 S gl 5 slaas gl el el
355 2902 QLS 53 Jds IS Olse SRalS 5 ey, O
ol g talS 4 e Ko (Nemethet al., 1993)
St Slaslile 4wl 5 Loy IS Glgs o i
e scila, 5l S .(Fu and Huang, 2001) 55 S .
-l Sl eslinal (5,58 Slame LS 5 08 25 0
a4 =Y LLL (SA) Sl el .ol Wi, glaous


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VAV sl oS alasd g 5 A Sl gy Sl ol ST

W Ker 5 s

B 5 LE e S pland 5 (S5 il gls S5
W\a.,\.; 45‘)\\ Jﬁv\.} J.} QT
5 MO Lo s e ¥ sk w e s S bl
s e S KK S Sk 5 e o b S e alos
S TR WL N P P L IR R PH W P
L3S oy JolS Sl OlS &5 by 4 bl 462
a5 gle s olel 2as b aleS Dl Jlesl
s Slr b 53 LT e 5 23S il b
ol &jﬁ"')‘ 2SOl A L) sy 0SS ajles
s elal s e a3 L, ge O Slids (WS eslized
S db s (Al el Sl e sl o5l G5
5 s e Jlesl bl Sl 5 b JLie s dy )l
D))T@Juji)‘\.]a_»b)‘d\ﬁvﬁbajﬂbéjsﬁ
ETo = Kp Epan

3080 03 ek e p SIS 5l S Bpan OF s S
C;..w‘ijé_b)}ﬁ 093 J}Jo )JJ::}..J 4..:1)')) u,:.(:\.ua s laasOlis
2538 Sl gy Sl ol 5l sy OF sl e
wanxl o b e 5 escie Epan S5l sl 4 by g
3ol el war g by A LIS S5 b e s
e Sl e A el Ky (S5 ] e
(Golkretal., 2009) A& acul=s 35 ETo Ko s 2

53 kS JalS Sl 5 el Ol b S 6o
uLﬁ.@TC}.Ua fKuﬁ b_})capd‘ojla:é)rlﬁdxbjyﬂu e
ekl b Sl ol Jleg Jlesl Olay i ol
o Splsil LS (55 2 (AAS g5 Sl S Gy YA
39 ) %)U}A o /Y 9 v/ 6\.&@‘121.0 “ LAJ);B:A

O g0 u;" @ L;J:L"J)bu o)>d S (sbul D J:’Li("“’

Sl Fse mls 5 BL el QLS AS 5 WS
b,y sl s 558 (Ghasemi Pirbalouti et al., 2014)
S Lol o tege 5l Sl sl Wb 2 8
S 5 oS 3 Shee Sl 5w sl e 15 L
Ghasemi ) <.l Lﬁj)b QLAK.:? BE) .,LA..I:))‘ n;}a J‘jﬂ
cda bosl- Gasw ol ol (Pirbalouti et al., 2019
w2l oS Sl il abd gl S L)
w8 15 b sy ol Bl s s iyl

el

L b, s 2l
5 A Slhosar  Shedle dal 36 e slates,
sl leS Bl b cou Us il oS plent i
Siabas Lls slas sl o B s ol cld o) son
Ol el ae,pe 53 VTAP olys b s 5 1SS 4 b
Al 2 S 3 ke s Wl A sl sl

5 YO Ul (50 bk oLl e sl g
WGB3 YV 5 oamys OV Ll i Jgb s Jled aids FA
3550 SLslegd ol s o 51 e VYAV el L5 3,0
Soleh) dals ol gl aw Jold ey ol o bl
Golel wd 5 (A2) as S 51 13 oLl i (AL J pene
Skl asd 5 Lol Lle Olgsa (A3) a5 S 5l dn
Skl dd (CL 34 gl o ) dals Lo ol
Olyea (C3) JUse /Y Sdewdle sl 5 (C2) JUse +/)
sl oS glasdy Jalesl pl o s Bl o b S0
Ka S adlaie 3l b 4o e 51 VTA0 Jle Sl s oUs
oloy 30 e 25l 53 .S ealitul 34 0l LMT@,T Oleaol
354 Goas 4 OLSG Joolsb b g sde ey slias & Jlo Oles
S (Sl ) oS Sl OS5 ke ¥
Y Sy G LSS 5 anls OIS S (g e
Jie Lol oy s olo 3T Ll 53 Lo S CUES dzis
YU ho Ges Sl ol cpes a Lis Jt 5l L3 ool ol

5 38 el (ol paiped Silesl e Sb (e Sl


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VR Jlo FA o)led MY W alS 5 SLI8 5 aul 3 14A

A;J\hﬁ b;y&.ﬁwwbjﬂ| QL\GP.D:-A—\ J}.\>

Jolo— Lo g Sl e s

s b s b 2

oS Colds L N .
i QoS e ey A

sl s oyl Ay Ul oyl > Gl Sl asal vﬂ LS S
NP WPESR e ke Lo dS/m A fff‘}”‘
Vo /0 ARPAN &IV YVY/Y \Vidd +/YY4 Y/ 0 +/+Y4 YA/A VY/A

CJL:SJ.: S L;Lﬁ;d.:]o 5 eslaad b 9 SUlie D e
(Adams, 2001) =3 S &) g0 5 Ukl
» d;a)'\.u\ Q—il b s a J:ﬁ‘g}ls d‘ﬂa 6;=5|x|
Oljee A ool (VarY) OlLKas 5 Armnon 2, sles
PRV el PO slag el sb 3 sl sind o jlas il
O o5 daley Sl eslital b e Ad okl 2040
FSaeS A e S b Jds S sa Jis S
Chl a = [(12.7x A663) — (2.69x A645)]xV / 1000x W
Chl b = [(22.9x A645) — (4.69x A663)]xV / 1000x W
&bl Glalsdle 5 Sl eslinal b Jol> glaosls colgi)
oSle aslis 5 35 53 g bl w5 5, 50 SAS ver 9.4

A rbu‘ Loy

s
5 okl Dl 53 68 sl 0L ity a e Jsdr mls

a s IS o 5 dzils ol me LU IS glaarli o
S 15 Sl dul 56 cos b o IS 5 S
Syl n e Sl el Gl i il
(V J_}Ja-) J}:..a )‘Jv;;u
Al laesls J.f_vl.:.a awlis 31 ol @L"J P tu.?)l
e SAlpS Bl S sl Ol Wiy sl oL
Sl b gl o i 4G sba s S Gy gl tals

Jslows Sk 65 Glacand olas 555 &5 235 plal
fed LS et gl laplll el ba el ol
Malek and Yadegari, ) mwo o L3 2bdoloe Jol 0
ey Bl 4 S gl 5l s 08 S o 50 (2012
el s Dyson s e s A b Jb o
5ol Wbl 6y a8 slus= OLL b goll Jlel
53 5ol Fhl 5o (B b Sl ey ele s 23S
by dos 4 LB Sl i LS a8 il
LS e hing iy JS

g B AS A s iolie (6,86l
osk s Olen by (it ol s Sles (g Sell
oS 51 sl 4 5 bl sl 3 cyles b s sl
Soehnle Jioes 535 o5l 5 L 0daKis 3 w5 10
A3 S s Sesll p S ) B w s oLl Hpis sl
gt > Sl Glaatldolias 35 5 €5 plE51 Gromes
L5 S Ly S A s bl

iy e e s OalS puilel OS5 5 A s
el w565 b le o (S Gl shtens 5 e il
S Wals G, Vo Sdeay 5 oLl amys T glas o
ooy oy Of U bl 35, 4 @S bl Lu
o A2 Ol Guilul il el GLlk 5 Jibe 2 1S
oKaws 0 olS s ol cer wgleaslbl
Jxe GCIMS 5 Agilent 6890 Jue GC (538 I S yilas S
Y+ Jsb 4 HP-BMS 454 05t 4 5¢=e Agilent 5975 C
YO U cwls 5 05 SKe /Y0 A ad 5
s YE B P S O sl ples e3gdome b e S
ol oS bk Slabs a8 G o Ssl


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

V8 gl ol pland gt 5 Ay Sl sea Sl ol 5

W Ker 5 s

@l A5 o s ot gl s 300 Sl Skl el 5 55T ST bl 4o —Y Jpi

Slas o (Sis a3 Sk sl
b hisls  a sl S Gl See Gl gbaslinlis wy gl @l
O/AY ™ O/VA™S AR YA/ Y ™S AR \ RS
Y5/ T YO/ VT e an Y s
/ey ey Y/YY \AD ¥/VY ¥ ol s
YY/NT Qe/Y"S FO/AY™ YYYO/OY™ LVara Y L]
VRN Yo OV VOANG * Y/Y$NS ¥ Aol x (gL
/Y OYf Ani ‘08 /A0 \i2 o e
AR Y0 Al Y/ O/AY (do3) Sl ks o

A2 ) 50 Jlxl ck..a 3 ol Gl (Glaliee U P oS4 ik G NS

il o5 o U3 s oS s g,k Ao ss 5 s ST Ao i1 ol ST Rl alie ¥ J g

Ok 5,8 oSl S5 g8 o s s
(4e)3) (Ae)2) (a5l e
O/A @ s/55 @ VA/FY 2 iy e 0kL L
45 Yo © VY55 PSS ool sl
o $/uub \E/YAD AU Sy 5T ke

@l O o U3 ksl ol s ki g, S 5 J g STa5 s gl Skl dl 5T Sl anylis ¥ J g

Okl by Js Sl ©s gl s
(43 (4rs3) (o il) el
Y/a b £/ P YA/QY B dals
/%2 VY @ Va /vy @ e /N
¥y e /90 VW50 FUPRYA;

ol aslis Sl c:hb P ETAY YES W R RPS

oS sl slaasls sl 5 il glals w8 s
03 ol slaasls slaas o 2l Fyore O3 S sl Ol
Nse /) (C2) eIl dsl 5,008 5 Jsome SO Slas
Sl @ b e O Ul o meS 5 e VAT (Ko L
Cl Sl dsl 5,218 ke 5 (AUS 51 13 (bl wlad
OF 5 Sl s el oy 3o VHVAY Ol L (aal)
S Shemdles dal 508 5 ol JuiKen 3 &S 5y
@LﬂTVs Ly b s aS s gloS @ ol slaasls slaas

(AL) wiy 0,55 OLL B oLl o Hles 53 e ol YANY
Al s 3 e Bl VEPF Sl b 0T S
(X Jsdr) e sdalie (A2)  adS 51 L3 Ul
Ll 358 L s S J@Li&cb..u@w&ﬁ tl.éj)\ Eywn
oSl b Wi il i SUse ) (C2) Skl
WP ke L gLl Ol cp 2eS 5 e Ble VWY
OML:..& )U}ﬂ '/Y (CB) ML«N J.:.-u‘ )L«.; DL JJAL;DLA

(F ds)


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VEY Jlo FA ojled MY W o alS 5 SLIS 5l s Yo

M control 00.1 0.2

a
200 a
3 b
C
_g 150 cd cd £ i
3 -
5 100
._|1].
¥ 50
0 T T 1
control(Al) A2 A3

Ga) ol (slae 35

265 gl ol 53 il et s sl Sl il 5 (5] Bl 1 il gl - IS5

s (A3) T slass & by O (a8 5 08 03 p 5 Lo
4 (C) Sl st 5518 oo 5 (AUS 51 day (s
Ll 08 53 p S hea /00 Ol s

Jes S bl lajles €55 Llise i b b, )8
oleleS Ll s Sl dul 3L glows sl OLES b
2 Ol s s S oS e b LIS Bl o s
DL b bl ol Sl 4 Lo b Jds IS Olpee 2
e 4 (C1) Shedles sl 3,28 pe 5 (AL) A 653
(A3) T b & by je OF a8 565 3 0 S e V/AS
Sl Al 308 e 5 AllS 51 dn LT oS
(F JSK8) a0 5 55 0 5 e V/AA O5e 4 (C1)

S S sl Ol besls by SIUT 51 ol =B
kb Sl el WSS bl Ll esly
el e Slis el 5 Sl all s Sl e
Sl il 5 (LTeS S Blise 3 sl s
Sy ol b Bl 5 ds SIS e Sl sl
(0 Jsa)

Jlaze 3 SIS sl sl w bl As)s
sy ol bl oy o Gmlbel slales w8
53 bl Ao Gl e Skl ol 2 s
Aosd p ot 4Sesba (s S LTeS Ll b o ol S
51 bl s o les 53 Aoy VAT s 4 bl
5 oUse /) (C2) Shadle sl 3,08 5 (A3) S

e /Y 50/ Faw 53 a5 Skl Aol O as
3 S ol 3 i Sl glarls sl W5 g
0O s

Sl oobiles i IS glasle w5 Sles
criesl QLS SIS glaasli s Shas 3 Jls gns halS
byl s Sl ol 3,008 4 313 0l b B b
Sl sk 1) S lasli w5 Shee lleS
Cdo pl Olpe ol das o il Jald 4 s
A o] oked oS oS5 3 (S 05 S YAA)
5 g /) (C2) Sl dcl 5,5 5 (A3) _ailS |
#&T)Wj‘)wﬁfﬁ%”” oSk L OT o 28
Sl sl 5,8 e 5 (AL) allS 1 13 LT
(Y JS8) delew

53 05 GLIeS &S spd e ek ¥ IS 3 Jby S
A ey bl wd 5 S I S soll el
S eslinal &Sy sy 2alS e 5 BB sk 1A LIS
P @L,jvs st S Use /Y 50 Sl
A s IS adlas 5550 Ol LSSy s S
Skl Al LS LleS ome 5 OlalS
e il Ll LS 4 e B 3 o
e oS ol Ol Sl sl 5 LTS Sen
Ly 0553 Ol B el ool slog 4 by e @ Jds IS Ol
FIN Ol o (C1) Shdle asl 5 08 el 5 (AD)


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

YO sl ol plend s 5 Ay Sl ity Sl sl 3G

W Ker 5 s

EControl 0O0.1 ©@0.2

a‘ 35 a
a b
j‘x S ¢ e od i .
15 = h - T
4 4 :
3 5
2
T 1
-5 control(Al) A2 A3

Ga) ol (slae 35

IS a5 i obs sl ol s LIS gl e s Shes p Sdedle Al 5 bl bl S oKl awlis Y S
b,b 0 MJ.:@JL«J:’JCE.«);LSD Qyﬂ el gols g oyl 6J\.JJ.E$)'| wlie By > b OB > (6l yls 6"“&'.';';%‘

el 3l gl sdas Ol s sed O gtw B s

9 mcontrol 00.1 m@0.2
) 7
3y a .
= ¢ 4
"15 t . % n

1 I 1
s :
21
T T 1
-1 control(Al) A2 A3

Ga) ol (slae 35

b sl sl oSile IS5 p 5o . oUs Giusl ol j5a by IS 5 Kbl sl 5 ol Jolite 31 Kils amglin ¥ 2

Noged Ogiw 53 Lyl )l Aoys iy Jlel gl 3 LSD 0ge3l wlalp ()ls gme oslis obl i 51 alin By >

Sl ok sl 53 Jsed Ao it A dals
SUse o) (C2) el sl 5,518 5 (A3) allS 31 uss
Aoy Yo/0 Jsad dops (p 0S5 deoss PY/A Ol &
308 5 (A2) a8 5l 13 oLl alas ol b 4 by e
el g /Y (C3) Sl A
5 St Sl Sl sl ClE 5 8 iy ST,
DS oles gleasli e J5 SIS dons o (gols ome
Al 508 51 s S1a dops o SUL oSG sba ciils

RGIO O K v GO ‘5&5 slasolis

s ol ol L3 A3 WYF Ol o ilad Aoy op zaS
Skl dl 328 e 5 (A2) adlS 51 3 ool
(0 JS8) L3 saalins (C1)
s kel Wl Sy 5 Sle aslis el i ses
sl o3ls OLES # ISKS 53 et dos gl Sl
Isad dops O kleS SR L bl Gb o
5N skl s Shaddle sl 3,08 .26k ials


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VEY Jlo FA o)led MY W o alS 5 SLIS 5 anl 3 YeY

Econtrol O0.1 ©0.2

4
9 a
- 3 C d b
2 ~ ) ity
o = ¥ —
3 *
T
WA,
—

0 T T 1

control(Al) A2 A3

Ga) ol (slae 35
b sl gl Kile IS5 5o obs iy sl ol o b Jdy IS 5 Sl el 5 (65l Jolie 31 Kl g lin ¥ I3

Noged Dgiw o 53 Lol Kol deos gy Jlal pdaw 55 LSD 09031 bl (gols me sl (g bl 5 31 calin Sy

el 3l e sk OLLS

@l A5 o s ot gl aadlas 300 Sl Skl ol 5 55ll ST bl 435 -0 S

Slas e Sle s
Ol el Js Sl J e bl s\t N
FY/Y S YO8 1S \Y/ey S YA/DS 1S a0 \ S
N YA YO/AV" INZAYZ VoS Y okl
VYo ¥ /0¥ /0¥ FYNY /0 ¥ ol Lo
v5 55" YV/OO™ FY/FV VY NS \ Aol
YY/YV 1S FIVYN* /Y s VO/OF e ¥ el x5l
YO/AA /0¥ Y/VA ¥/OA /o8 Y$ o e
/Py AR Y /40 Y/o¥ _ (Ao 3) Ol s o o

Ao y3 ) 90 Jlea! ch.ﬂ 33 ylabme BU| (Glaline UL pAe o 4y i NS

o= sl a4 bgse el dons slie o UL
(CL) Skl dol 3,258 5 (A3) a8 5l day 5l
el deoss g feS 5 Loy VAT Olse 4 SUse /)
32008 5 (A2) a8 5l 13 ool was o e @ bg e
Sy Lo 3 V0 Olae 4 JUse +/Y (C3) Sl
Lol obs sl Jged oabo g Olgsas oale ool el
s e bl Bl s Sl al G as
Vv JSE) 28 il Jged Ao (Sl e
Aoys sls me alS Coly (5llaS i ok,
Soba i oUs il IS glaasli e b g S

Golel 5 dous VY Ol 4 JUse o/ (C1) Sl
33 Ow Al el s A3 $/8F Olss 4 (AL) Jsens
S ol e Bl Sl Aol 5 bl e
doys A8 S S ool o L bl
Soogba s Ao Y0 Olhe o xS 4 Jy 81500
L Js Sl SUse /Y clale b Sl ol 51 o3linad
Bl ials ws s FAY Ol @
5okl W iSean wsp amlis ipelil
e ediSul eyl Ol Sl il 3 518

Soosba o bleS 5 5sn s Schedle ad


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VY gl oS plerdd 5 Al Olvpas p Skl deal ST oL 5 s

Econtrol 0O0.1 ©@0.2

a
3 b
d €

2/5 T f
a AL T h g
32 i . T
S T
3 VS
]J 1

0/5

0 T T 1

control(Al) A2 A3

Gan) o) slaesss
S sl laKbe IS5 58 55 s sl ol 55 puilel do)s y Shendle dol 5 55kl Jolie 31 80l avglie -0 K2
Noges D g2 3 Lyl L0 Aoys gy el a3 LSD Oga5l bl o)l ine sl )bl i 51 calie Sy b
ol 3,k glas sdasOLES

mcontrol O00.1 =0.2

80 .
a

2 60 € d e o f
3 boooIA I
T 40 1
=

20

0 T T 1

control(Al) A2 A3
Gan) ol slaesse

S lils LpSKile IS5 a 55 aUs iyl olS s Jged do)s p Shedlo dnl 5 oLl Bl 1 Kle amlis —F IS

0 Jsi)
Sl s Sy ol ol 5l el 2l 4 e b
S S S S L solles b
oalS 4y Ol e | CU‘U‘ Lile dd, JFals S
Gib Sl (Sh S 68 a8 Oy oS
2 s SUs slee bl s JUss) Ways, i

6;’2..”1}1.9 J‘)ﬂ o;:}'-.é_} JLE.:;\ u:,.akS LM_}) ('.“ajj C,.;jl;d

RGIOP R I GOV I E N L | B4

ol HUse e o) Chale L Sl sl 5 58
o OlE mle A3 S el 4 Cad kd Sl Ao s
Loy YIY 5 0N Oy 4 b Sl do s o i
3,0 5 (AL Ay 055 0LL b el slasles 3 w55
o S ey U ) (€2) Shdle
o sUse /Y (C3) Sl el 5 )8 51 g 581
L A8 s U ol 2l sl 5 Aoy ¥/AF Ol
33 o adl (Y 5V Jaa) al sdalie Ao ys YV Ol

Cll sy bl 5l b e Ol L


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VRO Jlo FA ojled MY W o WS 5 S8 5 anlp Y

15

WI)L;M)J

Econtrol 00.1 0.2

b
C
d
10
1
5
0 .

confrol(Al)

rI
A2 | A3 |

Gan) o) slaesss
Glols GaSile JKS 8 5o . 0l sl ol 3 el deo)s 1 Shedlo donl 5 (ol blie 31 5 Kile awslie -V K2

J‘.}_’.Q.; ()}fmﬂﬁ)b Lﬁ)le -L;)‘-L; MJA@JW‘CE-«))LSD byji J‘L&ﬂ‘ﬁ 6)‘.5‘;.'.& Q"w 6)\.4],&3}‘ 44.3u~é JJJ"Q‘JJ}

Olii=s .(Pirjalili and Omidi, 2017) ol s cdalie
Sl sl Wy pli)l Ko 256 amils oledl
das e Al 1y sl i, plil i 035 (S
el L sl OLES a5 SO (Babaei et al., 2010)
C3b alS o) oS Sl wle sl (Sas i
22 ol Sl slaasls sluss il (Rahimi et al., 2016)
Sl sl oS e S ysb ialS Wse i Ll
.(Rahimizadeh et al., 2010) ol olss S ooy, A,
oS Jles 4 ks OLES 2asdy cnl 53 edal oy
Sl sl b (0loS (25 Tl o s sl
Aol apd g e dd S hd,y SlaysSE s e
3 oSl GOy e 5 il LSl
Shakirova etal., ) 5 55 o oLS Ay il 33l s S st
Al oS glachle L b &S <l 5 .(2003
SR 5 bdske 5l s el SR sl Sl
bl bl cuw Bb 3l 53,8 o bdys, sl
sphs Ssbe bl o S S oS s S
Lol Aoy o e B b 51 (Madah et al., 2006)
SET 53 a8 S s Lés IS Ol (il L Sl
03 5 s ddame ol o Ll e An (g L2l

(Moradi and Goldani, 2012) >33 4, il axs

el 3l e sk OLLS

(Anjum et al, 2011) 5,5 o geisdd, jalS Co e
s Al gl sl s Sle s s olS gLl shals
oS ) iy 5 08 ol s a8 Esl S
Uil 4 s o L3 saie (sla gy el 03l 2aS
Amiri Deh ) 1L o ialS eslinal LB O 558 31 55 ol
ol s cdy e sl &S 4SOk (Ahmadi et al., 2010
Ul Sl o (Ko S L SMlS 15 Gadow
SIS slaasls o 5 Shas 5 Ll basls slus @y
S S e lsa Glapliil &S bl 5ls S
Cosby 35S 3 oS (gaed Cudgdee 5 Ll &j(,s
S5 a bl e BBl ey sle sbcwd 5 S
3 e GRS sk T i S e T 558
Geed e WS s Wl s o sarte ik e s
S 3 Ol s olS 55y eSS sl W
BIUM, ) 315 Laseis Sy 58 o3ll b gl jals
oS sy 2 sliplnil Olalllas 4 Ol 5 o e 512005
S (S5 3 3150 oS ()l sl [2alS L oS W),
@ (S Sl ge g 4Dy s e el Wl 4 )
e el ol S Ak 2l Bl dex 1 s slaplyl
.(Rezaei-chianeh, 2012) .& L3l « 4 gl Sl &

jﬁbjﬂﬁ)d)}f&Tﬁ)JJﬂa&d‘;ﬁgbwa


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

YO0 sl olE plend b 5 Ad) Sleo it Skl sl 3G

W Ker 5 s

S5 SNBSS by a gl s i e slaesSS,
© Olge L s lS Ol S ol sslas]
Ui o sz pde ol 5 Lal,s 55 (al, 2001
olS 53 55 dlasl 5 ol sl b s IS by ol
b5 4S Olse L2als (Parakash and Singh, 2020) 55 S
Sl e s IS S0 o i il O o S
ST Gdaly 1o cp by ail= 51 St o)
Parvaiz ) » .S o &) po SHenS) b5 IS 5T L 5 O3S
L e i s (and Satyawati, 2008
WSE 5 ke e S Gl 3 ol ey IS
Taibi et ) ol Liy IS Olse J2alS O Wby &S Xsd
S e S sl p o b LW
LSL‘*V-i}.’T Olpee 5l aztiys 5555 ST e dsl, W
Sl e Gk opl Sl asd e atlS SlaS] b IS
.(Elizabeth and Munne-Bosch, 2008) . 55 o 5 56
sdas |5 gl 5 ulel doys ol addlae s
Aol g (glsams g gUs sl WS Ll
SomaS al il wgrs Ll cow Sl
OWLS o550 sl ge AS 5 o5 i 5 5 Shas y Zusb,
Lyl Kis A8 4 Cand Solae b Sty sl
2 Gl ame sy O 35S 5 (Ashiri et al., 2010)
Sl e el Gl s Gl s Slee Ol ks
Ol bl o Jials L Js (Pirbalouti et al., 2014)
S oS Wy 5 e S ol ole 4wz
slge Sl by SRS a5 sl e e i g
ool lapill 5 a5l glacdple A5 @ (i s
s Arazmjo «sdles s .(Pouryousef, 2015) .l ..
it Wl oSy S i b () sl

J::)‘ﬁgﬁ.@b)%ﬁjb-\-&).}\/' )Abd.&éj&b‘-\*ﬂ))

Al oS Bl b bl Ly e ol b
5 S Sl 2al8 5l Sl b ilg e Sl
Ly Ol o |y (Ko o ke Ol Jskha o3Il Jials
Ll Sl s 555 0 o0ls Jlaz=| . das 2alS olS
Rl s e e Gl ol Ol e
AL andls ol jena 1) Ady Rl Ll e sl 4S5 5
Aol mazS .(Elizabeth and Munne-Bosch, 2008)
S s dl SKes 25 Ll s cos oS s Shedl
S a e SR s el e Sl
.(Munne-Bosch and Penuelas, 2003) .l )15 |, i
Shedle dul a5 s 5 0l (YY) 0L, 5 Bakery
Sl il sk 0asfigb 5 end G5 L
3nr 15 LS ol A3y ol (S5 DM 5 5 geu
dol s S pn 23S oS Pl I 4 e
3 Ay et glacdle LB G b 5l Sl
Fatmaand ) sl> il581 1, 5sm 5550 5 0wy OALS gl
53 Aol Sl 5,8 Ks i s (Gharib 2007
23S S plo) i e (SE 5 Lald
.(Shirzad et al., 2011) .3 S dels

O e o e oS (Al A e s
5 ol ladsle Hpeh Ol 51 (Six i sl O
B SRR QU R R SN SV S S sl
o b edd T OIS L oelis s sl sl
15 Sl a5 8 e LSS s
AU s S 03 s asd pAS sl Ll
sialasl = (Al-Whaibi et al., 2011) .S o 25 |,
53 ee Al Cely (i S sl Ol S elS
Sl e Sl sl Blas 3l s Ses gl52]
.(Yeganpour et al., 2016) 1> S 5 Ske Slis 5l e

2 SkleS e U ekasoli ol G s
St bl 2508 25 g U5 sl elS Jids IS Ol
G Cel il IS s i IS o i s el
Ly el (Waraich et al., 2011) 5,5 0 jmassd


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VEOY Jlo FA ojled MY W o Al 5 S8 g unlp TP

& S domi
Sliv r ylleS 5 48 Lol Ol sdel oy il
Sl e s il oS bt s (S s
il oS b sads iy 53 Il bl b (golileS i
Sheslial @Sl 55 55,8 0 olS 5 Shas fialS o Lo
Calgd 5 A 3 e G5 SRl L STl !
S pmes 253 @b Ghasl oS s Sles 158
S s L3S b ya il el e LTS
Olyes S8l 5 23 Sl 03868 b Sl dal G pae
dos als bl b 1S Ol (0 5enST 13T SadSs
Jsed e 31 Gull s [ S55 oS 5 5 Wl
o5 bl s e el b Sl s ST
03565 b Sehdle dol G pme S5 123G 2alS
S g yeme 53 .23l Ll T Ol LleS 25 o
L Shadle doul sl 3,08 45 sl 0lis andlas oyl
53 23 rie sl olS Ad) s s g A5 s DI a8
S8 A8 sl Ol s emmen 3 S (Ll Ll
Shbasles ple a4 cans Sl sl JUge o) clls
Gt gl @L.: ©oaxg ooy Syt s s u.iblS
5 s o) cl L Sl el s 8 Sl el

g ;wﬁ&u;&jhgfé\ﬁ@wvsum@w

o3k Ol #lo) b Aoy O s 5o Lo
N8 UUURY | POV VOOV - U DOt VOV It S WL | PR\ o] WY
Gl s ol oo U LW L el andly
s Horvath 55 3 Lol alsl o ge bl stins |LSC25
3,70 48 Lnsad Ol 35 SbaBo1S 5o (YerV) Ol)Ses
O S Sl bl ol Sl el 5l
4 ph e OlSs sy, A Jan i b 5l Sas
L5 S S8 (Y94) olSes 5 Preciado-Rangel 5158
e o kb oo Sl s Skl el 3G sl
5 Gl ke 10 /YO /N0 /) /0 VD) Ciliie il
Sk oS s u-<~’-’° sk (;lﬂ“-%,j) dali oy 5 S
onb sbchls 5 us SIS 5 288 1E e p e
Giloed i Slyme 53 Shee GL15 Cely Sl A
s b SLS 5 el e OF sl ekl
Aol bagie Sacble S 45 jamie S e osd
LS5 s o Ses SRl Eel Ol g » Sl
Lol G pze Ly oS 5l 0L Lo ol 3 pd e O et 23
o5 ks s bl il 5 eld Ol Sl
5 s e b Shedla doal s)ls Jlozm 553 o 2o
LosolS olos Caad @ io 5l (R s slge yarads
5 Al S e Sl LS ey S 05 S

ey 2ol 4 gl sl plie W 65 Ol e e s

c\:..a

Adams, R. P. (2001) Identification of Essential Oil Components by Gas Chromatography/ Mass Spectrometry. Allured

Publishing Corporation Carol Stream.

Agayi, F. and Mohebali pour, N. (2014) Effect of different level of foliar spraying of salicylic acid, methyl jasmonate
and medium on shoot growth characteristics of lemon balm to in vitro culture. First International and 13™ Iranian of
Crop Sciences Congress and 3" Iranian Seed Science and Technology Conference, Seed and Plant Improvment

Institute Karaj.

Al-Mariri, A., Swied, G., Oda, A. and Al-Hallab, L. (2013) Antibacterial activity of Thymus syriacus Boiss essential oil
and its components against some syrian gram-negative bacteria isolates. Journal of Medicinal 38: 180-186.
Al-Hakimi, A. M. A. (2008) Effect of salicylic acid on biochemical changes in wheat plants under khat leaves residues.

Plant Soil Environment 54: 288-293.

Al-Whaibi, M. H., Siddiqui, M. H. and Basalah, M. O. (2011) Salicylic acid and calcium- induced protection of wheat

against salinity. Protoplasma 249: 769-778.

Amiri Deh Amadi, S. R., Parsa, M., Nazemi, A. and Ganjeali, A. (2010) The effects of drought stress at different
phenological stages on growth indices of chickpea (Cicer arietinum L.) in greenhouse conditions. Scientific

Information Database 1: 69-84.

Anjum, S., Xie, X., Wang, L., Man, C. and Lei, W. (2011) Morphological, physiologycal and biochemical responses of
plant to drought stress. African Journal of Agricultural Research 6.


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

YV optasl olS gl i g Al Sl sty Skl bl 30 UL Ken 5 e

Arnon, A. N. (1967) Method of extraction of chlorophyll in the plants. Agron 23: 112-121.

Arazmjo, A., Heidari, M. and Ghanbari, A. (2010) The effect of water stress and three sources of fertilizers on flower
yield, physiological parameters and nutrient uptake in chamomile (Matricaria chamomilla L.). Iranian Journal of
Medicinal and Aromatic Plants 25: 482-494.

Ashiri, F., Khoskhoi, M., SaharKhiz, M., Firouzi, O. and Javidnia, K. (2010) Effects of water deficit stress on
morphological characteristics, chlorophyll and peroline contents and antioxidant activity of garden thyme (Thymus
vulgaris L.). Iranian Journal of Horticultural Science and Technology 11: 163-174.

Bakery, B. A., El-Hariri, D. M., Mervat, S. S. and El-Bassiouny, H. M. S. (2012) Drought stress mitigation by foliar
application of salicylic acid in two linseed varieties grown under newly reclaimed sandy aoil. Journal of Applied
Sciences Research 7: 3503-3514.

Babaei, K., Amini Dehghi, M., Secondary Teacher, S. M. and Vajbari, R. (2010) The effect of drought stress on
morphological traits, proline content and thymol content in thyme (Thymus vulgaris L.). Plant Research Iranian
Pharmaceutical and Aromatic 239-251.

Blum, A. (2005) Drought resistance, water-use efficiency, and yield potential are they compatible, dissonant, or
mutually exclusive?. Australian Journal of Agricultural Research 56: 1159-1168.

Da Costa, R. M. F., Simister, R., Roberts, L. A., Timms-Taravella, E., Cambler, A. B., Corke, F. M. K., Han, J., Ward,
R. J., Buckeridge, M., Gomez, L. D. and Bosch, M. (2019) Nutrient and drought stress: Implications for phenology
and biomass quality in miscanthus. Annals of Botany 124: 553-566.

Elizabeth Abreu, M. and Munne-Bosch, S. (2008) Salicylic acid may be involved in the regulation of droughtinduced
leaf senescence in perennials: A case study in field-grown Salvia officinalis L. plants. Environmental and
Experimental Botany 64: 105-112.

Fatma, A. E. and Gharib, L. (2007) Effect of salicylic acid on the growth, metabolic activites and oil content of basil
and majoram. International Journal of Agriculture and Biology 4: 485-492.

Figurera, P., Marely, G., Rocha, N. E. and Reynosa, R. (2014) Effect of chemical elicitors on peppermint (Mentha
piperita) plants and their impact on the metabolite profil and antioxidant capacity of resulting infusion. Food
Chemistry 156: 273-278.

Fu, J. and Huang, B. (2001) “In volvement of antioxidant and lipid peroxidation in the adaptation of two cool-season
grasses to localized drought stress“Environmental and Experimental Botany 45: 105-114.

Forouzandeh, M., Mohkami, Z. and Fazelinasab, B. (2019) Evaluation of biotic elicitors foliar application on functional
changes, physiological and biochemical parameters of fennel (Foeniculum vulgare). Journal of Plant Production
Research 25: 49-65.

Ghasemi Pirbalouti, A., Samani, M. R., Hashemi, M. and Zeinali, H. (2014) Salicylic acid affects growth, essential oil
and chemical compositions of thyme (Thymus daenensis Celak.) under reduced irrigation. Plant Growth Reguluation
72:289-301.

Ghasemi Pirbalouti, A., Nekoei, M., Rahimmalek, M. and Malekpoor, F. (2019) Chemical composition and yield of
essential oil from lemon balm (Melissa officinalis L.) under foliar applications of jasmonic and salicylic acids.
Biocatalysis and Agricultural Biotechnology 19: 101-144.

Golkr, F., Farahmand, A. and Fardad, H. (2009) Investigating the effect of irrigation water on yield and water use
efficiency. Journal of Water Engineering 1: 13-20.

Horvath, E., Szalai, G. and Janda, T. (2007) Induction of abiotic stress tolerance by salicylic acid signaling. Journal of
Plant Growth Regulation 26: 290-300.

Idrees, M., Khan, M. M. A., Aftab, T., Naeem, M. and Hashmi, N. (2010) Salicylic acid-induced physiological and
biochemical changes in lemongrass varieties under water stress. Journal of Plant Interaction 5: 293-303.

Jaleel, C. A., Gopi, R. and Panneerselvam, R. (2008) Growth and photosynthetic pigments responses of two varieties of
Catharanthus roseus to triadimefon treatment. Comptes Rendus Biologies 331: 272-277.

Klessig, D. F., Choi, H. W. and Dempsey, D. M. A. (2018) Systemic acquired resistance and salicylic acid: Past,
present, and future. Molecular Plant-Microbe Interactions 31: 871-888.

Larque, S. A. (1979) Stomatal closure in response to acetalsalicylic acid treatment. Z. Pflanzenphysiol 93: 371-375.

Malek, R. and Yadegari, M. (2012) Jasmonic and salicylic acid effects on phytochemical properties of sage leaf, herbal
remedies Journal of Herbal Drugs 3: 89-94.

Madah, M., Falahian, F., Sabaghpour, H. and Chalbian, F. (2006) Effect of salicilic acid on performance, performance
components and anatomical structure of chickpea (Cicer arietinum L). Journal of Science 16:61-70.

Mohammadi, H., Amirikia, F., Ghorbanpour, M., Fatehi, F. and Hashempour, H. (2019) Salicylic acid induced changes
in physiological traits and essential oil constituents in different ecotypes of Thymus kotschyanus and Thymus
vulgaris under well-watered and water stress conditions. Industrial Crop and Products 129: 561-574.

Moradi, M. and Goldani, M. (2012) Evaluation of different levels of salicylic acid on a number of growth indices of
marigold under low irrigation conditions. Journal of Environmental Stresses in Crop Sciences 4: 33-45.


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VR Jle FA oyled M) W alE s SIS g aul s YA

Munne-Bosch, S. and Penuelas, J. (2003) Photo and antioxidative protection, and a role for salicylic acid during
drought and recovery in field-grown Phillyrea angustifolia plants. Planta 217: 758-766.

Nemeth, E. Z., Tarjan, G. and Bernath, G. (1993) Essential oil composition of Achillea crithmifolia identification of
chemovarieties grown in wild populations. Journal of Essential Oil Research 5: 349-357.

Omid Beigi, R. (2005) Production and Use of Medicinal Plants. 1" d. Astan Quds Razavi Publications.

Odabas, M. S., Temizel, K. E., Caliskan, O., Senyer, N., Kayhan, G. and Ergun, E. (2014) Determination of reflectance
values of hypericum's leaves under stress conditions using adaptive network based fuzzy inference system. Neural
Network World 24: 79-87.

Parakash, V. and Singh, S. (2020) A review on potential plant-based water essential oil yield of Dracocephalum
kotschyi Boiss, an endangered medicinal plant in iran. Gesunde Pflanzen 72: 17-27.

Pal, M., Szalai, G., Kovacs, V. G. and Janda, O. K. (2013) Salicylic acid-mediated abiotic stress tolerance 183-247.

Parvaiz, A. and Satyawati, S. (2008) Salt stress and phyto biochemical responses of plants. Plant Soil Environment
54: 89-99.

Pirbalouti, A. G., Samani, M. R., Hashemi, M. and Zeinali, H. (2014) Salicylic acid affects growth, essential oil and
chemical compositions of thyme (Thymus daenensis Celak.) under reduced irrigation. Plant Growth Regulation
72: 289-301.

Pirjalili, F. and Omidi, H. (2017) Effects of drought stress on grain yield and qualitative charactristics of three
populations of Lallemantia royleana Benth. Iranian Journal of Medicinal and Aromatic Plants 33: 25-38.

Pouryousef, M. (2015) Effects of terminal drought stress and harvesting time on seed yield and essential oil content of
fennel (Foeniculum vulgare Mill.). Iranian Journal of Medicinal and Aromatic Plants 30: 889-897.

Prasad, M. N. V., Malec, P., Waloszek, A., Bojko, M. and Strzalka, K. (2001) Physiological responses of Lemna
trisulca L. (duckweed) to cadmium and copper bioaccumulation. Plant Science 161: 881-889.

Preciado-Rangel, P., Reyes-Perez, J. J., Ramirez-Rodriguez, S. C., Salas-Perez, L., Fortis-Hernandez, M.,
MurilloAmador, B. and Troyo-Dieguez, E. (2019) Foliar aspersion of salicylic acid improves phenolic and
flavonoid compounds, and also the fruit yield in cucumber (Cucumis sativus L.). Plants 8: 44.

Rahimizadeh, M., Kashani, A., Zare Fizabady, A., Madani, H. and Soltani, E. (2010) Effect of micronutrient fertilizers
on sunflower growth and yield in drought stress condition. Electron 3: 57-72.

Rahimi, A., Jahanbin, Sh., Salehi, A. and Faraji, H. (2016) The effect of root fungus on morphological characteristics,
phenolic compounds and chlorophyll fluorescence of Borago officinails L. Plant Environmental Physiology
42: 46-55.

Rezaei-Chianeh, E. (2012) Effect of different irrigation treatments on essential oil accumulation, its compounds and
some ecophysiological traits in fennel (Foeniculum vulgare). Ph.D. Thesis. Department of Plant Eco-physiology,
Faculty of Agriculture, University of Tabriz.

Roche, J., Hewezi, T., Bouniols, A. and Gentzbittel, L. (2009) Real-time PCR monitoring of signal transduction related
genes involved in water stress tolerance mechanism of sunflower. Plant Physiology and Biochemistry 47: 139-145.

Saharkhiz, M. J. and Goudarzi, T. (2014) Foliar application of salicylic acid changes essential oil content and chemical
compositions of peppermint (Mentha piperita L.). Journal of Essential Oil Bearing Plants 17: 435-440.

Senaratna, T., Touchell, D., Bunn, E. and Dixon, K. (2000) Acetyl salicylic acid (asprin) and salicylic acid induce
multiple stress tolerance in bean and tomato plants. Plant Growth Regulator Figure 130: 157-161.

Shahba, Z., Baghizadeh, A. and Yosefi, M. (2010) The salicylic acid effect on the tomato (Lycopersicum esculentum
Mill.) germination, growth and photosynthetic pigment under salinity stress (NaCl). Journal of Stress Physiology
and Biochemistry 6: 4-16.

Shakirova, F. M., Sakhabutdinova, A. R., Bozrutkova, M. V., Fatkhutdinova, R. A. and Fatkhutdinova, D. R. (2003)
Changes in the hormonal status of wheat seedlings induced by salicylic acid and salinity. Plant Science 164: 317.
Sharafzadeh, S. (2012) Growth and seconderymetabolites of basil, mint and thyme as affected by light. International.

Journal of Pharma and Bio Sciences 3: 43-49.

Shirzad, S., Hosein, A. and Daliri Moghadam, R. (2011) Influence of drought stress and interaction with salicylic acid
on medicinal pumpkin (Cucurbita pepo L.) seedling growth. Botany Research Journal 4: 35-40.

Shirani Bidabadi, S. and Mehralian, M. (2020) Seed bio-priming to improve germination, seedling growth and essential
oil yield of Dracocephalum kotschyi Boiss, an endangered medicinal plant in Iran. Gesunde Pflanzen 72: 17-27.
Taibi, K., Taibi, F., Ait Abderrahim, L., Ennajah, A., Belkhodja, M. and Mulet, J. M. (2016) Effect of salt stress on
growth, chlorophyll content, lipid peroxidation and antioxidant defence systems in Phaseolus vulgaris L. South

African Journal of Botany 105: 306-312.

Victor Perez, T., Antonio Lopez, O., Asception Martinez, P. and Antonio, A. C. (2012) Antioxidant activity and
rosmarinic acid changes in salicylic acid tread Thymus membranceus L. shoots. Food Chemistry 130: 362-369.

Waraich, E. A., Amad, R., Ashraf, M. Y. and Ahmad, M. (2011) Improving agricultural water use efficiency by nutrient
management. Acta Agriculturae Scandinavica, Section B - Soil and Plant Science 61: 291-304.


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

Y gl oS aled s g Al Ol pas p Shedle dul ST OhKenr 5 s

Yeganpour, F., Zahtab Salmasi, S., Shafagh Kalavagh, J. and Qasemi Golazani, K. (2016) Effect of drought stress
chemical and biofertilizer and salicylic acid on grain yield and yield components of coriander (Coriandrum sativum
L.). Journal of Crop Production 9: 37-55.


https://dorl.net/dor/20.1001.1.23222727.1401.11.48.13.4
https://jispp.iut.ac.ir/article-1-1610-en.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1401.11.48.13.4 ]

VEY e FA oyled MY A ALE 5 SIS sl s T

Effect of salicylic acid on growth and phytochemical characteristics of Thymus
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Abstract

Drought as the most important problem of agricultural development in Iran is one of the main obstacles in the
production of agricultural products. Due to the global approach in the production of medicinal plants is effective in
improving the quantity and quality of the substance, today the use of salicylic acid as one of the plant hormones in
increasing plant resistance to stresses such as drought has increased. In this study, the effect of foliar application of
salicylic acid on the growth and phytochemical characteristics of Thymus daenensis Celak in low irrigation conditions
was studied. The experiments were performed as a split plot in the form of a randomized complete block design with 3
replications in research field of Jihad University Medicinal Plants Research Institute located in Heljard, Karaj in 2017.
The results showed that low irrigation stress significantly reduced plant height, number of lateral branches, yield of
flowering branches, chlorophyll a and chlorophyll b, percentage of essential oil as well as essential oil constituents
including thymol, carvacrol, paracetamol and beta-caryophylline. On the other hand, the use of salicylic acid reduced
the negative effects of poor irrigation conditions. Also, the highest growth and phytochemical indices were observed in
plants treated with salicylic acid.The results showed that salicylic acid by inducing stress tolerance moderated the
damage caused by under irrigation stress in thyme and increased the growth rate of stressed plants. The findings of this
study can be used to reduce plant damage in low water areas.
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