[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

Q=YY iasmio VEY slacoigus,l 5 cpsss OF o,led VY do (aLS 5 5,18 5 aul 3

Con U3 pda sl uill 5 S5 5025 55 30 Dlond 3ea sl (gLl 2l ghns 31
ST i s,

® S s 4ol 5" Al i TS SU ke s oo T B i B e
O p! ptallal ¢ pgetallant dml g gollaal 3131 ol&K2ils (65, 5aS 0 dKtils ¢(g5,5LaS 03 S
O ) pgallsl ¢ gallsl 3157 ol ¢ pgallsl Ay ¢ Al slaciS Solidow 35 0 5 65 9LES 0 57"
1l Ol e ske o 5 oIS (65,528 0aSils el 3 05 8T
Ol 01 (e 5 o SR Dlidiond a3
(EN/F/08: 00 By sl VFV/0V/YP25L 55 4 L)

oS>

ol it s, cow pls sl Sl 5 K5 psd s Sleo s wslgledml BLd gl 1 addlas g
S o Rls (65,58 0SSl Slidiow 4830 53 LIS 4w b olas Uels sbs o Cfb wl polcdul o) w‘:ﬂuﬂ
Ldd g b g ol Gl i JalS 6l paw 4w s )bl Spss ol sl Jalge ad plst WAV ol b (b e sike
Al Ol 51 as 5000 B do b (el e 5 Ay s 53 352 g0 e3liad BB ST Lo s #0 5 O YO adiu b )bl alid o S
(5285 wal gl (g2 585 el S sl Jold e3lo g 58 BB b (B glows (slam3s 5 ol S 53 Sdls p b olS
37 B3s kg gl Ll ol 56 el Sl b ml elelp il Bld o5 Go S Gln b suepas 5 ke
6)\:4] “ C..wa 6)‘.)";'-'.4 u:.:‘ﬁ‘ J,\‘,Ji‘,)u:..dlﬁ d_,S;_\f‘, u;.h\s u»aLw‘ éﬂ.«.ﬁ} A2y ‘JS J‘.’?J)S us/ﬁ ck.w uS/J.: K
il Pl S wel el L one 3L EalS i ol 2 Sl huge o] S cou HUUK b sl 0L Jels
3 oton Shddn co gk 4 LS o p S VWY spde el 5 Shes il il ) g0 Sk se
A e el Bl 0I5 s Sl JS s el ol polasl LS bl Wil s gl aelded
Q}}jJ—ijui'&sygiiqb‘ﬁﬁ;&lgju;“e\tf@&uﬁﬁMJ>6W|JL:J£L>3&TJJSQ|}3JJ&AJJ§
~Jslos Sipde Bl 53 s pd e Ao s (SES A5 5 S0 OIS LS gl 5 Tl s aeldend cpl O 1 s pd St

Wil 1y ol 5 Shes 5 Ad; ST o e el ol 31 g 55 cpl (B4
bl 5 et g 05500 Aol sl ¢ Gl AnST 5T ‘5%5;1 (S Slds

R4S Az OLLS 48 gares T g9l olals YPRT

Lgols Jld 5 g bt sid OLS 5 51 ank ool e

Younes.Sharghi@gmail.com : S s 2SI Cas  SLis J o okinn 55°


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VEOY Jlu OF ojled NY Wi alS 5 S,18 5 a3 VY

D 5 oLtk sl Opulinsl, L (ROS)
el sl xS SUses Sb it iSes
23 s Sles 5 Al SRalS Colgs oS sl e slis]
ol .(Pal et al, 2015) 5,05 o o3 1, oS S e 3405
S Ol 3l 5 o OllS lad e 3 s sed
Db e atlds S bl i bl (S5 )85l
oS diea il Wl o 5l s 5 Il slan
] S L s sbay w2l (5 jond RS o Glodes
L bawm il 5 Loy cdled 5 sltle 5 o3 8 Chilows
i Olllae b (Karimi et al., 2012) &S o oS
Sy dan 5 sk GSsn Jlie (D)3 GlaazalS
Jo bl 4 e b e Il S S o
Al 5 Gl 5 (Ahmad et al, 2019) sl OLL
Sl el (San (S 85 S sbagpely
WDl bAS oal 315 3 ge O 35maS 2 53 Skesl S
Jsb o3 dd (15 e gl Sl S Lags 5l (]
(Hayat et al., 2012) ails 365 JlSix SUsk o0
Sl 1 UL ausn Dlaml sl oo el 1 esle
Aol g s Ol (5504
col gt Cotle fos oo dslasl Ll 5o
gty wal Gladeud G a4 5p8 e B L s
Ol cpl 5 AS o b by olS Lo | 0T ctlo 5L S
iy Bpo |y 345 ol o td (6550 45 das o olS @ Iy
Thomas et ) Ll Jsams S 5 5 Shas 05 500 5 iy
05 1y il gla i A5l e el slaaend L(al., 2009
slas ialS Llge Olgsa Lilg o Wl S W) obls
LS Jes S laslein 5 O3aA mie (RS
Opper M OUS S s 53 pmen el gladd
sy s el aag IS ey dadlis,
LBl andls B cpdeesm s s bl daw TS
56 adime 5l okew .(Maeda and Dudareva, 2012)
Sl gamn pland LS5 5 3 Shas 1) 4wl slasd
Helaly and lbrahimi, 2019; El ) Lles S asllas 4505

3 A bk Sl ol Ol 3 a8 s o LSS
b3 il (Olasehinde et al., 2012) dies i)l
Lamiaceae o3| 5= ;I alS (Thymus daenensis Celak.)
é‘f s boka S 5l anwy anlsy 5 oS col dle w
slize 5l p s oS bl dex 50l
b Cod Slsl i Sls 5 el oST Ly 5l o S
LS . .(Bahreynejad et al., 2013) ..l ol 5l bls L.
s Serds 5 b Shds (S| ST sla Sy Woa
Slacand 53,8 o 15 eslinal 5550 glos S 5 sbas 5
Sle Gsie slasls W gl LIS aber 50T slse
salhls (ol (ol (1S EEAS bl
sshge ol Ol e b s (Saytlen
.(Pirbaloutl, 2009; Ghasemi Pirbalouti et al., 2014)
b LS bag ol u- U gl OlS cuas
CodS 5 Ol 5 3550 e (050 s sle) abs e
Sl s Des s belss By LS5l
(Kleinwéchter et al., 2015) 53 S & -pux
5 ek il edsl Jals e Sl e
2S5 (65,58 Ol pame Sl s S UGS
Sl Eol 5 asllS 3 oS sty oL
spir oS 0 plesdsn 5 SSdnne (SO
5ol8 W) o 68 Siweer K .(Ahmadizadeh, 2013)
53 LS s,y Ll 5 ol 53 15 3503 sy O 4 oo 2
spie D Gk oilps S5 5 bl el s
wj el QLS iass 5> (Seleiman et al., 2019)
A RS LIS L Wl s slpadeen (WS e sk s
FUsl 5 alsn plll O35 el S b doss YO sl U
Lebaschy ) —il jialS o)y 5530 OLLS plad > 4y
5 %3 gl ey 53 (and Sharifi Ashoorabadi, 2004
S S s sl Bl 5 S St 03 sl
sba S s S oo (Askary etal., 2021) coils ials
S5 4 Al Ugee DBLS s (ROS) OS] Ul

05081 s slaas 8 a5l o il Ll el Sas


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

W K5 g e Sl s p kil (sl (L sl ]

&‘)&@J)xrl;‘s

el s 1Y Jgd 3 St O el EE A S Jana
s g o G o S

sk # b ol » ol il O pon Gl
e 3 S 1l 5 Al LSS e b el L
Gl el v an Sl slanss Jola besl
b ool whad o 5a) s 5 o sze T sl s 5 LS
ailie 3 5 se ealizad LB OT doys £O 5 ¥O YO adss
oS Sl aal Ol Sl as)5e S b A B (oLl e 5 42
23 eilid sl Sl 5 ol b S s (Ll > e U
an e el SELD) els el g i
Olgoar (ahd e oo 5 ke Of (ol aal sladn
Ll as S b s o5 sl S

S oUs sl (s, 80) anbe 53 sl 51 G ol o
oM O S L, OS5 Ol sblciss
Sy OBl Ol e 31 L cline s S eslinul g ol
WAV sl Vo fb 3 e pen el DS
R SN OISR 178 DI RCR JLgIE
G A e oo 5 el SIS e oo SO Sl d sl
s (25 S Dy LS A e 31 5y, Y aol
S don 5 G el Sl sladd
ol el ol 5 1) 08 /YO B L plS o (0L
DS s sl 2 8 400 Sl L (el S ,0)
by 35 kil Sl 0LLS 5 ahd ke O dals
Lk sl ke

oS A, b b s St cosb ke end g
Sl e sl 5l s Ve ol i Jlesl 5 oUs il
LoplBl bl bl Gb awel sladal 3L s
Olgee b aalsl odls a0 B a2 o 25 Jles!
el) o= Cugby Aoy w a5 LS b Ll
Time-domain by gz lSal olows 1 sdel sy
As 6, Selll i ol s« (reflectometer=TDR
oslinal ISEST L 58 51 Glesl sk 53 s S alos

Lds JRS ges Sosen 5 glcde 5 al

Cobkew 28 & Lals QLIS udi~s (Shayeb et al., 2021
Ly slaerls 5o i Sl el gladad Calise
Shafie et al., ) cuils S 5 asj3e Ll s 5 Olsle s
Gl s p amel ] 2bd e s (glandllas 53 (2021
3 JS s IS (IS S s 505 (S sl Ll
SUBES (APX) Slaesty ol Sl slag sl el
Matricaria ) <L LS ;5 (POX) jla.sl, 5 (CAT)
Darvizheh et ) c.ils i 25 s (chamomile L.
.@al., 2017
S S S a3 g e (sla 5 oS il |
2 2ol QLS Slgass g sl s Lol &l
Sltans 5 S bl 5o ohsa Lis BB 51 5ok
L oilesl pladl onlply Lsdn i Olpl O zman
el s wiel gladiul Ogmman ST slge 308 5 dbg s
3 Sae golatl glawlinl Jpa> gl b 25 o g Ol

s B4 ags 2l s 25 olals

L, g 3lse
Sloo gast el Sladeal 3L shoes 1 ) ) satey
Slapsy Cod s tusl bl s S b8 e
Cogoi WAV el e s bl qoolel il
Wl slassh 70 ol 5 edis s LS sl s
S5aliS oAl Sl asyie 3 LSS an b ol
3 bl e Pl s 8 Ll e 5 oK
a3 A 5 ar,n 0V oLl dsb b 20 Y0 L)s s
AL eSS i35 YT 5 a2 Y0 LUl s 5 e 5 B2
bl Sll bl wibn s sl SKL Sl
() JS8) el e s YEV/E

G Shs oen s Gaikels oLl skwes
oy 4t A 5l cll Gl S ol S50
S5 Sl e s A cb,_;l SOl g B3lal O g
S et SIS L Al sba Ges a sladise

Slosar gbi)l Cgr i Kbl 4 5 ag


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VEOY Jlu OF ojled NY Wi alS 5 S,18 5 a3 V¥

('C) ),z ax o
1
S

— | s 5L
3 TS S

,_;“—:JL: Ol s - 40

(mm) S 4

PR

LS R PR

VAV Ol 5 9Us s sl gadsddy 0,93 (b 55 Sleml SUs5 Ol 5 alale glos Kooy iy mel -V K3

Sl Jowe S olond 5 30 Sl guas -V J b

J.,,p)J v.r\.,\.éb V.:.NL’I:: J.IB jLw_B M)b o
W R} B E Loy Loy Sk G
Sl Sl ol B Ol O3S
e o o s (e g5le)
oy 55 (dS/m) (ppm) (ppm) J
Ve q A - /8Y /04 V/AN ¥4 AR eF Yoo
Ve q A - e 0¥ /A i \W/A o/ef e

chw Sl Sl A (S SES U5 e S
L esls 13 AeS glacsy = LS Wy o S 5
315wl am o Ve glos s 0l Gy, el YA Solews
035 Olyes $,80Kle 5 35 5 mp 5 A3 02l 3
3 el S 4 5 A 0 S, S

O o JS JB5 ) SSSsssd Slis s ) skesy
GlmSlyy IS8 5 SUBS ol gt 5T sl 5
Cils ) ) S S elal s Sas 5 ilal Ao s
sy gl Jlesl 51 e (OF 03 SKast 5 J s
Slasl= JI Gl= L adS dsps Vrodspe
58S Sppe wibanus GBS ATl 6l e sl
L) le 03555 55 5 b osls 13 esin T gla o3 15
Slivo T gl 5 L GLS sle ax)s -148 gles
L (eSS 3l S il am s A glos 53 S5 ) 5 500

skiglol 5 (V42Y) Arnon i, bl IS s IS
4 Ddeeli S STy S Olgeas (VAAV) Lichthentaler

b e e S S ol orl L3 byl s Sl
Cgr 238 15 aadlas 350 5 S Sl \YAV/O/Y
Sl 5 5 055 5 A ) Jold (558550 Dlho (s
el Gl b allS ds s Ve Al e oS mha
Aokl sl 5l e o 5 (oS ClS b g Gd)
Aol oS e sl slas sba 4, ] (L=
G oSSk 5l dm 5 g Seslll Sk w6y L
JS S 5 0ss e e A3 O G gl Olpen
Gy b s e Kbl s @y o skS
Olgeas (6,8 xSl 51 g 5 o */00Y S5 Ll
3 S dalen S 4 S 5 S S 5 05
gy o kilr S S mhaw Sy e e e
Li-Cor, Model 7 Li-) muS 5wl ooz ba s 5
S5 e S 5Sle Sl g 5 65503141 (1300; USA

Ao S el Gy e


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VO K5 g e Sl s g kil (Sl (L plns ]

&‘)&@J)xrl;‘s

Lekile 3L oS ol 5l Olaabl b Suiljly 4o glaans b A
LG Gl g wosls «lS) LSD Q,»fl ol Ol el ol
LS ) Sla e aeS pKle 5l Jlie il anslis sl .23,
Sl JIas w3lse 55 A eslinal Lines ey L (Means
r.w) d\j 9 EXC6| )\Jﬁ‘rf )\ La)b}w m.w; db.: A a.)u.’;wl

A3 eslansl Microsoft Office 2013 i Lad g 5 K3

oy W
Spofi)) deesls GUloly wps s @B o4 e L
5 P005) bl i e olsgme Lba
Gl imn i Ll 25 S 513 (P<O.01) wil (gladea 3L s
dslie gl (Y Jsdir) 31 OLES Jule 5o ol it 1 S
sl gy bl s L Wy, ) ol ol L il
5 SR 3 WA aals s ol s a3 S5, b (il
313 0Lz el (YA JS05) ols 0Les Juls Gl 4 s (gl s
boS il Gl i (Ao Dl 4 g plBl o i
Sobel sl sl lacalinl 5 sy 3L se slasleg
sl 03 Sl 53 55 6 o) Bl L s s
A5 Sl el 5 ke 5 IS glajles LS L s
ol i wunldl (2Ll (VB JSE) 55 alie U
A b e P 4 Lol &3 CL&J)\ Sl 3 VYYY 2l
s o 03 S GRS sl s pli)) S
Rl 3l Jol i b oS (Sharafi et al., 2021) ol ol 35
IO 6okl slales Jlasl b ola gy 53 351> Cills g
Olysleg oyl QLS 5 o)y b b doys Ve 5 VO O
(A LA L S e Gl 5 slpaiien (S
G gy 2550 QLS Bl 53 G plE1 5 oles pll 055
A, Jkiay (Lebaschy and Ashoorabadi, 2004) sl
2 AL 5ol Sl s (S5 ks sl L (S 2
ok L ()liles (5 s il sate (K05 skl 3
ceomen (aleel et al, 2009) 5,18 . b oS az,

Lyl 50 olS (g g 8 i U155l ol 5
sl oslas Sl eslinad by &3S 13 s A
soedgle Aoy A bl 2 e VO L S Y) Sy
oyl PPV 5 SYPIN lag sedsb 55 (3 S 55k 5l
ol g Syl 028 ol Cary Jie e g s sl Loy
Aol ey (V) slae 3b 5 s
(V) dsles
Js Js 5 =7.15 A663.2 + 18.71 A646.8

O 5 Bates s 3l s e s,Seslll Cg
A ealanal (V4VY)

s 5 Ol b ki h) 51 bl 2lsed sl
.(Omidbeigi, 2015) ;5,8 eslizal 2 5\

s SLES wigad o5 0 ) il gl sl e o
58 Gl S e 3 (S5l Sppen) S,
38 ag Ly el 6)}16-? LRI Ry
OF w5 s Jame oS 0L a4 wwdsolad 5l e
Sdey 5 235 13 m s Gl s S Slol i
OIS PO V- SN PR P o] W s 4 0L o s
KL esls Sl el Y/O Sodeds bk pad Odal i s
S D O . Y B K VL R | I PURCIR PR
Tl e lalnl (Kot wigad ) il OF ilico 5 asly
e 3 53 550 0 5 e S 35l ;.j b ol e
g.)T O35 55 S0y 353 bl Sl ks 5w § )0 Olae
S o S8 g ode W) G 4 asida (U s &) son
ST s izl gl Gulad 03 S Slew bl s
2 b e Bl Y gk g el O s s S e
@Al Jas 43510 B ) Sl am 0L s 88 e
23 ol 3 Shas s S il Sl Ao ss 6 Sl
S St osle e 5 bl Aoy oy Lol ol
.(Kapoor et al., 2004) & acul=s

Jolss 2iSan 5 ol i ogolel o 5 a2 5o
o 3 ealial L (ANOVA) byl 452 5 oy 2 3550
s A/F 53 SAS 3l 5 53 (GLM) s sas ot Jobs


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VEOY Jlu OF ojled NY Wi alS 5 S,18 5 a3 Vs

5okl sl Abeow aUs gl pilel 5 Shes 5 2o 5 (K5 g5 (K3 P s ghosn Slivo plbsls 4 Y s

b d o les

Sla e 5Kl s
&/ ¥y TA0V/A NS NGV L VRS /YA Y OL5) Sk
AEVAA SEEOVYIAY ** VASEY /S ** /Ay #* VA/AQ * Y ol
$IVS Yo ¥y /0N SOMNY oV \7ANS i kol sllax
Y\/O\ \9*\0“/;' /\VY’V/YY ek '/YY \Y//\\c B O L;-:’LIJJ-LN
S/vy T Yoqy¥/ey YYaT/Te * VAR Y/OA ¥ AN sl x L
o/ Y S AVIVY AVE/AV YO /Y A o sl
V/EY VIV Vo/5f V/YY AR (1) S s
M)J \ 3 o dw—’-‘ C"kﬂ PL J‘J ;N' 3 )‘.) ;M' J:.é' &T.;JSM. B ® M
—Y Jgde dalsl
Slay o Sl 4 s
. P ) N > g i b
1Y4/0 |0 /ey Y/ ¥ \AVAY YL A OL5) S,k
VYVEV Ve EE AL FAT/A FE FAVNY /oY HE 20 Y ol
av/fV o Y/YY 04+/44 ¥ ¥ ool glas
VV\Y’/\" e o/ ‘\O e VY/\V Ex \;v‘«. 9//\% EE Y/?VME O J&le
YPYQ/VY *# VAT FY/0F ** AT AT /ey ) b ke x (LT
0+4/4¥ YR i Y/YY 99./4¢ “/eVY Y. o sl
\Zal oYY \Y/5Y AV \O/ Y (1) &N s i
MJ.) \ 3 0 JLQJ—"" C"h.w L )'b ;.'.é' 3 J‘b ;M' J’.'.'& &715)344. ok ‘ns
34 - . (A) 33 - a ®)
32 =
32 —
é_J 30 - éJ 30 1 =
D 2 3 29 = b
< 261 R = .
26 = = =
. G\ -»
24 : : . HoE ot F %
25 45 T % o= . s
Sl _zgbs, s s {

(B) (2l dslons Sl 5 (A) (3lal (slagasy ASlcos bs sl Pl eSile amlis Y I3

Mby L):"le \) .,\,.i) d“.’.)l’ U‘»l )\ 9 .LSL;a Jl>w b ‘-;}Lw L;ua)lﬁs W}SJJ L}:D'-J éud;&:é&;—u&ﬁ


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

W K5 g e Sl s p kil (sl (L plns 3]

&‘)&@J)xrl;‘s

.(Nohong and Nompo, 2015) tzws S

(s LGOS SLS S el gladd
it R K S K ISR = PPV PR Py
b ol SIS 5 sl Sl 3l 55 a2 IS 035 %0
Ghazi Manas et ) 5,05 Jyl 55 amsys 5 sl sl
e R S e (1 s LS e oS (al, 2013
Cte S e ol iasn sbeasl sl ails
Al 1 s ol S oy el sladeul 2L e
e sl 58 ol 0L Kos la s S e
55 Olpley ddy gl asle o i Sl ael gl
.(Shafie etal., 2021) =oils KlS 5 as 5 Ll o

St 5 5 0oy dmesls iboly 4 dsder il Gb
(ol w4 S (POOL) (ol sime (2STs S
sl 0Lz Jole 53 cpl blize J1 5 el (gladnl 5L o
055 bl ol 5 Sle aslie mls (Y i)
Aals sles 2 5 hdhos ) el a s sl Ol S,
Co ialS al el a8 S 5 05 bl JRalS L
sy st (Ll 51 S (ol e s ba L ol i
5035wl laded 2bdgloe b ol ) e a3
Sy 5 iy e Sl ol il S,
5 odsn s wel Gladeul Abd o 4 olant
(F JS8) 55 JolS bl gl 15 55 (5l el Ao

033 » boles Blie 1 ke aglio s ulal
wel sladend 5L e b (ol a2 s oS i
L il sl sl a3 5 cudls 15l S S 05
sy Al s, L Sy Sist 035 ol Al
ol bk a by S S O35 S (i
ol Bl 3 ol el Al 5 s LT s
(0 JS2) 25 Jols

55 03 ekl e L el tasn mls b
03l rals e LT 6 s S S
oS ot asle (ol 28 L 55 ioen K05 (gla s
=W L« (Bistgani et al, 2017) <iL ialS sl

L ol o, &b .(Ghassemian et al, 2008)
Lis Ll cosls Gl 6y el el ladensl 2L s
2 @rion 2 2 Sl Gl Gl s e
Hhd e S @y pls,l (Urtica pilulifera) <8
Al el jlad A S Ol g RIS s
on ol Sl Jels ml LS (Wahba et al., 2015)
et al, (2002) , et al., (Y++0 ) peomen 5yl Cilhs
B Gl sl el sl 3 s S L5
oS i 5 5 0hs o sl sluss &y gl ax s
.(Attoa et al., 2002; Karima et al., 2005) > 35 . 4 5l

oy wps dsdr B Gb O s S e
sk (sl oy Lo Solsgae Hsba el
Jsde) @38 515 Jols 53 ol Bl 15 ol (sladind
A L sle e S0k aglin s bl (Y
Sy p S a5 L S Gy 50 Sl L
TR TR pp 3 sl Gladeud 2L e U
Lol 5 s ool S5kl JolS (ol Bl 5 s il
il S e 2 b b e J’th A Sl gl
sl S e s i Al el e ol A5 o
Ladls S o 2 1 HE pe dsp el dd
St 5 B e DI O el g250 b
(X JS2) Ls 65 8 S s e

sl pals olS 5 Lol slapltl 51 S S e
Sp b i LSS 5 el sl S el
olatl Coanl ghls Gulul W5 a5 5148 5,8 0 s
i byl s o> (Bigdelou et al., 2011) coul (s
SiSls 5l K S S ke M5 L S, i)
Gl Loyl ol 55 OLS Olle o (6l Joline (5,8 5L
ok Sl el mle &b .(Bahreynejad et al., 2013)
Al sy sl S opae bl el L sl
P s SAS Sy iS5 0355 omlis Lzl
Fewgh puals daaisy) Ohdan b slazy, Solda Jals

cb,ﬂ alS Jalse Sl Ll a5 55ls el jenas 1y olS Wiy


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VEOY Jlu OF ojled NY Wi alS 5 S,18 5 a3 YA

400 - a a
350 -
300 -
250 -
200 -
150 -
100 -
50 -

}A Pl (s).:ch_u
(em?)

LS

Rids
B L el e 2l ctle
i =S el &Pl e

|2 ST S RN N IR
s e sl gk

b a

=<

cd

45 65

iS\.?‘—u’.:.:)bJA:l?‘h‘-.L.ﬁJ;

b d glows ijéjl?'fi ‘5"‘“&"15’ ):S“Ug;:d s u,.i'..;‘gi ts/jch.ﬂ‘xﬁl\.:ﬂ A lie Y IS

0 T
8.5,

B L T
1600 -
1400 4
1200 4
1000 +
800 -
600 -
400 -
200 +

S a0,
(kg/he)

B iss
Bty glod o)l cdle
B iU J s jlesbimal 5t

be

Hhd o e 5 olal sy Cou b sl S 5 055 Kle amlie ¥ IS

oBs5 w4 ax g L (Boldaji et al., 2012) -, S
Sl S Kix 5 Oss el gladad 3,5 L Lol
e JS S Oy sy QLA e Slallae 5y 23l
Sl del 5 ol anal Sladeul 3L e o
Heidarzaden and Modaress-Sanavy, ) <.ils il sl
C,J«L J.’.j}ﬁ f)b- Jﬂ)ls \),\:S L;jjdé.:bu“).a (2021
AL eL:.f ‘_54.'1.“:‘5) r\.l.v‘ i E) J‘." Q)ﬁ )\bdl&d U’:"i‘J'e\
S dsm b 3 awsl glaal (Yagoob et al., 2019)

5 ool el glaes S 5l &S s ege JT olS S

Sl 5 5 Oy Sl sl cills s ol S el
S 53 el ok ol S5 A 4 ol K S
3phe e g s dob alS Col s g a
33 ) 55l » esUse ((Moein Alishah et al., 2006)
JUisa 5 38 Jals Cossdoms sy, Oldann Cels oS
el 5 O3St i Gl S e e plie s O
[(Fathi and Tari, 2016) >3 o (S 5w 53 o&Kiws & (gl
Tl (S R e disls DL (ola gy (b lions

osle W5 3 halS Of st a5 il 2alS g 5 S


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VA K5 g e Sl s p kil (Sl L sl ]

8 JEL N T g
B s
3

Jade T

450
400 -
350 ~
300 ~
250 +
200 ~
150 +
100 +
50 A

~ U2

(kg/he)

S

=]
i
¢l

&‘)K&.&J)xrlﬂs

B iss
BUb s T lodn 5 )law ol

B iU J s jlesbizal 5t

de

c:‘m.: Syl gae dald e 4 Cod LU dﬂwm
obd e C]a" JENETRC VR W I WS P W
5 bt Sl b ST A5 o el sladd
J ol & Gl (Sl e SRS s Gl i s
(5 JS8) dzils
CEMU&JHTJAGQMB&);%@@@?EQ
Lo ol gme e bl S o uild dos bawgie ol 5
Spme Al ks ol 25wl B olal 2oy S
clae 8l s bl tals Lod, e e ol
bl W5 Sl 53 ) a8 2y (SIS 5 S,
ceeen (Simon et al., 1992) ol ol S S s
W5 M Bl o1 55 Bl s il W5 S
Bahreynejad et ) .al e i Lyl s s mis o
el O Ces alul dsns Al Ll 2013
Gl Jhos L O gldnS) 51 6,8l 6l S50
L« <l cpl 5 ,swd .(Hernandez et al., 2004)
crl s bl b Rl bl s el ri Cys o
bl dops ks ol 55 e B ool Al L e
o Ces Geilel ks LalS Lol (gl pae
Ll ae O bls Jilie 55 olS S Clible o8 i
5 Ul ol olS ad, Gl e se s Ol spaS s

d.'»\.;d‘,lm_g‘_;)lﬁi ﬁjjﬁj‘ls\;;d &b ﬂji S S 055 w.{u\.ya awlie -0 IS5

OLLE s bdlpsl Lleds LS8 al SluS S
bl o Gl Sosba Lyl dse glas Shae
Lol glacd sl cbajla e ©lp b daen Sl
Sl ey pn Al ol sadsldy o sdaie slas Shes
oolinal 45l gladube 51 o5 s S 5 Sk olpo
5 Sl GlSan e 53wl bl e
oS selisddy e MSlS e Lo 8 oS Jlatls
s il olS Sl Slapllil St 5 5 05y 5 e
Jos b 25 b alie sl 1 el sladsd QLS iman
(B el S Al ol (S et s
5 bl 5 OprmlinSt a1 3 (3ladslaze 03 Ol 0 JUSH
Patterson et al., 2009; ) LS (5)}T@.>.- a5, O 5L
Loy Byl ey p b 5 (Rai, 2002; Karamanos, 1995
Aialed on S sl (i 5 s el
oSl s sl w4 g b Gl Ao
(lel i o (PRO0L) (oils pme ssbay Laesls
e lomn 3 ol Blie 1wl sladeal 2L s
dmlie ol elal (Y o) 23813 wwel gladud
Cl:.~ 2 S eled Ao dasles Jlixe 3 Sl
ol sl Sl sl gladsd sbd e Lol

5 ol b g ST 25 5 S gLl el


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VEOY Jlu OF ojled NY Wi alS 5 S,18 5 a3 As

0 T o B s
@ .5, B UG5 an glodenl o las Zadle
2 ke T EJ_‘:.L; Joghos 3l eabinal 05
3/5 4
3 ac ab
3 = cd
R R ([l = = P
3 = = °f
b 27 I fz
~ =
;ﬂ /5 + —
= —
17 —
os 1 (IIE
0 E :
65

JB—LS:.:)L’JA.:‘?‘E‘-.L.@J;

legdjlmjkéj‘_;)\:j ﬁ})f;%g:.aﬁ u’a‘l.a: CJ"':'&-’] bS/JJ d‘“""""‘ BT O:K'i\.:ﬂ M\.&A—?Jﬁ.ﬁ:

Sl a5 mmes DS oal pde OF GRIP L
5 43S 30 S 53 0555 D elloned 53 ke slags ]
ol Sladl e oS 3 S i S
clale [l e sla i 4 Caslie il SU L
53 Shes 5 Wy e b et s Js S
L e Bl e OLLS 45t slacd b
s ol OLE baesls Guills am st mls
hds (ol by o ls e ssba Sl
(P<0.05) lels 55 opl Jlize il 5 (P<0.01) ael (sladin
Sl oShe alis mB ooy (Y doar) 55 13
Olje & e bl 5 Shae i dasleg il
S ey 4 e 53 e SRS NV 5 NVRY
Solal Bl s 55 s 5 ol el Gladenl 3L s
okl plaw o 53 sl Ol s sl el S
bl s Shes Rl S wl gladul (2L Sl
ks ol i s bawge ol 0 s s 5 s S
ol s Sas Gl 1 86 e 05555 el A
ol walind 5 s JolS bl Jaul s Ll s
e gl il il 5 Shes 555 L AL p e
s 8he s o1 55 e B ol RalS Lol ol

cils S bl 4 el b e A Ll

OdieS O doly o5 das o 2alS 1, ol jobie O e
03 e ol ulel Aoy falS g S e S0
Sl oools oS ilul 5 Shae Wsls 0L ola v
L oS el rals ol oS is s (Nigella sativa L)
Rezapor et al., ) s,ls cilas o) opl 5l Jool> =k
3 A 6u°,usmla;; Olgea wuel gladl J,.JL? (2011
55 IE o s G O R0asn b s DS
Soke SlMsed ;3 (Yunsheng, et al, 2015) ..l
WS aieliul 51 eslizd (Pelargonium graveolens)
oS 5 olS s sy el Ll i Ll s il
S Sl ol jasin o ¢S) . (Naiebzadeh et al., 2019) sls
eslinal 03528 e Olseas aial (gladud 51 2,35 OlalS
ST Camss 5 ael gladul (El-Naggar, 2009) .S
ol oyl 5 53 B s S e e Il D3 O
53 UL ol Bsa 5 e Jshe sl dipd olS sl
Thornton and ) s e eslizel olS S plie gladsl
oLS 055,55 el L3 el slatul 2& .(Robinson, 2005
Wl a5 BBl oS OT o5 Son Slad &S 2 l5e o
iy SlaediS e Ol pea WlS e DS 5l pomas
Sl a3 Slcss 1) oS (Sple glac s

SalS el 5 aallS b Sl 0555 o s el


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

A K5 g e Dl g p kil (Sl (L sl ] OKen 5 5 e blS
0 e T B i
B s Bl 5 ol sloind )l 2l
@ iz T B 20 J sl Sl aaliad 05
12 - a 2
ab ab
10 1 —
3 ] pasd = L
2 % 8 - : c-f
3 =
L= 6
4 -
2 -
0 T T

45 65

iS\.?‘—u’.:.:)bJA:l?‘h‘-.L.ﬁJ;

sl sl 5 bl sy Alead s sl Sy pilel s Shee Kl amlia -V IS

el glads (Thomas et al., 2009) Lle Jsame
SSsdssd glacdled i E s e D)o
S » wds (Faten et al.,, 2010) Lo 5o oLS gad iy
SR e Sl e e S Ll e 3T il (sl
ol ooy el gladl S5 55 (Raeisi, 2014) 1iL
Ln S50 olS A 55555 g a4 yea g oy s slle
(Y+10) 0, 5 Naghdi badi .(Hounsome et al., 2008)
wel Gladond 4l b 3 S e 311 45 sl 0L
oS 25 Rl o J sl ez Ao Vel an 4
05 dsn G2hdslee A2 2L sl ols olS S
R NP YIC Ot
Karima et al., ) sls il |y 4l 5 0w,y 5 il
.(2005
Jo S Slde das o DL bl 4 e Jgdr s
okl w50 4 Camd (PRO0L) (ls jme i S
el Jole s cpl blize 1y anel gladad 3L o
i M oSl wglie ml ol (Y i)
Jes S e o i el sladea 5L e 3 ol
o5 e gl a (5035 05 2 e S ke VYO) S
S S 2 Lo pdon sk 5 e
a2 3 3l Ol s il S Gl Ll s

VS
bl s Ses (ol S Lol e b
35 sl S peilad 3 Shes 2alS cusls aals sy,
A5 el A s Bl e S sh alS e
ol 3 Shee oS bl 51l S anw s 5 iy 5
s Six bS s Sles 5 bl o &b
ssbas Sho 53 opl 53 (S A ctl IS slaasl
Oddaiey das o 513 b | pulil s Shas i
S cas b IS malS 5 el Of JhalS deas,
g S 0T msn 5 bdh aans 5 A8, s
ol S oyl oo 1y St osle W g5 5 g 5 S
Slasdlas 3 e 33,5 o eiled 5 Shas a8 Csly
Co oip el 3 Shes 5 Aoy &S sl 0L
S Sl ahd e pde 4 s s AL sl
sk oS e o3 .(Mohammadi et al., 2020)
Gk 5l e b s b Gl I 5 ael gladl
5 OLLS saisid, cile slaanls o) 4l 5 Sp
o 5l Jaee conliel Loyl 5 i Al s e slie
aﬂ)leJJ\.lfunﬁjiS Sosd 5 St (s gl S 5 b
S5 G sl 2l olS (gl 1 OISl woel gladl

oS Jjﬁ"’ J:‘ﬂ‘)ﬁ\ i A stﬂ Iy e aﬂ;'-';


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VEOY Jlu OF ojled NY Wi alS 5 S,18 5 a3 AY

6 -
A U4
12 -
i
L
Y 17
4 os
B 2 6]
> 04
02
0

=]

RIS
Bk s aal gloi o)l cdle
B il Jglews jleolizel O3

Efffg ef

iS\.?‘—u’.:.:)bJA:l?‘h‘-.L.ﬁJ;

sl sl 5 bl sy Abood Qs Gl S 548 o Kls amlie -A S

L o= e, sb (Sepahvand et al, 2021) <.l
Sie ael gladesd b il gbawn 2L s
2 b e s welienl 5 3L I LS
5o o 03 sbaanl b o.cilb S by ISl
Sr ds S e dsn il 20 oo
s iasy o (El-Saadony et al., 2017) <ol )53l
SR s sbaerSSs Jlie e 5 BB Hsbe s 28
b .(Yagoob et al., 2019) A izy 55 b A5 ol |
ol wl ladeul il 5lan 3 )8 s e
sasope kil s Oy S L85 IS lse e
sladl Au, o L« (Shafie et al., 2021) c.ils SIS
5 S s K5 s Oiss oels g Ol gl
(Ghazi Manas et al., 2013) il jS3e Jods JS a o
ol s dodr il war 5 LS s sl
LLS‘)L:JT v_’j‘) J:.?Lbk:a}rj (P<001) 6)‘3@#‘ )}.1&4.’ Lﬁabb
S ele s cal Blie s el sladead 5L sl
» okl Blie 3 o Sbe anlie s (Y Jsa) <35
sl abd s Ch“ A sl Ol el s
S S s e okl Al L il 5wl
Lo o1 Jal s s sl LS pomen il 250

S s slie cwl Gladul bug by 2L o

I b b Skl el bl sladad 5L e
Sl & o ol e S S LIS lde s
ot (2bdsloe b ol o o 53 5 Cudls S
Lol s 5n Gl ol . dl Jalpl IS Les IS ke aual
NS 5 o e ks o 25 5 gt T 2
o5 e (S sl sl Sl S ks S
S IS JEs S e ol s s ol (S
OO0k hl w4 cld lals g, G kil
Ly s IS (sl simn L2alS (g5daze (sla oy ools SCis
Chavoushi et al., 2020; ) Wle> S 5,18 S s Co
or Bl el i LS «(Ahmadizadeh, 2013
Ol Iy (Koot 55 Cow by IS 2als 5ol callas
& g SIS (¢ 5 g Sl 5T 8 50m 3 Sleay
s Ul s 5 GBS SLBLIS w5l o paste)
Dalal and ) sls s 25 oyl 3 5 ol jmw Jlee L 02
5 Sl IS Olale o 55 eaees (Tripathy, 2012
Ll STy da b g IS O prldonS1 g8 (s 5 s ol
oS s s 5 S Sl 5 LS 05|
.(Naghavi et al., 2015) ..l i A5 cos LS
i bl 2l b il §8 Sl p o b
FE bl o s ol S S S s Js


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

A K5 g 0 Dl g p kil (sladl SL plns ] OKen 5 5 e blS
0o T B ss
B35 B s el gl lew e
B L. T Bl _:U e 5l esbizal sk
30 - P e gl 8k
a
25 +
T b
x & 201 _
N =
ER-IEE =
E. de —
= 10 ef ef —
3 =
0 . —

s sl 5 bl sy Abeod s sl S sy s Kl amlis -4 S

«S (Soroori et al., 2021) sl OLis (gols sme J2ul580 s 5
0> (YooV) OL)ea 5 Hoque .55 ol vy b Lsl 5o
S eslinal oS sl s isls il SLS (55, S siales
ot o olnS| ml el sl clew s
o s e Al s e Wl S Sl el s
sl bl 4 5 ol (el SIS S s Al oyl
Ols 3 O ksl oMl o el (Glay S 5 b Ly
Forde and Lea, 2007; Biancucci et al., ) >5i o S
Pan ar S BB R e (s (0l 508 (2015
35 a8 ok IS e s e S s N
3 Al S e olS s el b e s 0
Col Coenl P Sl a5 Ll o 4 LS cuglis s
.(Cambri et al., 2008; Biancucci et al., 2015)
6um~ﬂ dox 5l Slalsl, JSE 5 sl
nps ol S G &S Wng oy 30 SHenS|
50 & S (PO0L) (g)ls pme STy Laesls bl
oo 5l Bl 1wl gladd 2l sk (k]
LgLar_:j) Jlaze S Sl awolie (Y Jsd) Wsls OLES
by ohdsl b oS sl Ol 3L sl 5> b
b bl Jals bodals 5 hiel cdyn cndss by
P 1 [-{ SR B CON [P A B i

[P RGO RGN VY- S VRNV P3O PO W E ]
mme s B G el Sl GG sl 5 e s
R s S g e (s ) O
Lor (G035 05 5 dses S YOIOY) S s Jlde
5 Ll E 00 s b sl o sl Glad s 4
A JK8) sy s s
P o e Al O piee b p o
LSl e (S s (S0 S
ol 5l ol b5 L oS (Suncetal,, 2015) 5 5 dals OlalS
Sl callen T G S s RIBH e e
e amt Sl Sl IS5 e)s3 3 s n ORI
oS Wi, 2alS Wsw Ll 5l eslinal 2alS 5 Lagpsiy
oS s s Gl i glaanl bl iU
Oyt b 5 Shal3dl il ol oS 25 Gl b lpadaes
»s> .(Jafarzadeh et al, 2013) —il  jals o oas
SRS S o S s sl 03 5 2l s
Ahmad et ) 1> 0L oS 6 Ll 4 s gl e il 51
s sl i sl G slaasl b (al., 2019
oA Sealdel (20l o Sl 4 by S
Spoodsn olie i S b 53 0y

sbd s~ o5 (Calendula officinalis) lgaioa


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VEOY Jlu OF ojled NY Wi alS 5 S,18 5 a3 A¥

500 1 2
aso 4 MM
400 -
350
300 |
250 |
200 |
150 -
100 -

50 |

SGLS
(U/mg Pr)

B s
Bty aal glod o)l Cdle

B sl s jlesbimal 55t

25

JB—LS:.:)L’JA.:‘?‘E‘-.L.@J;

st Sl 5 bl sl hees s sl S 0US 5T Kl aglis Ve IS

SR 3 e i S 25 e 53 el ilS
,» .(Rostami and Rahemi, 2013) ,l5 43luS1 glacow!
i b (KA 5 olS oS sls 0L i K03 a3
Syl Gt plin sk 5 ST BT glag 5T b
ol Sk o e el S 25w Jl
5o S 5w Bl Gl Ll e plbadgn
Wiz g gl oS Ll e sl L OWLS o b
.(Sunetal.,, 2015)

055 Slmsl e Sl Sty UK o
wlalS gl s s G Olgsas | JsSSE &S cl last
e 0335008 AenS1 5 b STy s JSSE 5 uS e aS]
AMIri €t) 555 o 0585 JSUS1S ob iy oS 5 405
Cow 3lAnSy S sl sl il (@l 2010
oS 5 (Hassan et al, 2020) ou8 > Six i
Jol i b oS ol s oo\ S (Bhuiyan et al., 2019)
syls Cdillee G ol

S ol bt (2o b Sl e Gb
Sl L Ze2ls SR s 3550 GlenST T a5
B R WU e e
Claslous T LIl 2alS Jols bd S se opl Jes

> .(Rennenberg and Herschbach, 2014) s 4% o jel 3l

by 2hdslos b oocdls a8 (bl iy ials
SUB 5T clad (5l aliad 5 ol Sl a5
03 ls DL iaman Cu Dl Lals g,
wol gladead Lo yi sy il gloms b (Olol haw o
oS STy b pa 55 5 L hIB UG T el
b o xiy s slite il anel sladad 4 (2]
2> Skl b il o slaws 4 UGS o3
O I82) casls polant] Lals bl Ll 2

amlie S Gb 3 SlSl, JSE PRSEICN (P
Lo ibdsbe slams mhae o o3 (line 31 Sls
his ol il sl mpl ol S ol el
b b bl 2l b ol aalind 3bd e o
O bl iy SRS Ly Rl B Gl
SMeeST IS8 3T cdled o 2l sl 0L (gls e
Ll 53 ol waldoul L Cou slawiy w
O UK8) csls ol lawsze T

Ced (Sh S ol el Glags 2
LS 5 UGS 5 5laSt b senss LenS] s g LSL“(»:)J'T
=W Lo« (Sun et al, 2015) coils il (Ko
Ol s Cpizman 303 Cllae sy cpl 5l Jool>
S Olpea Sy Gl sl cdls (LS Ll


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

AD K5 g 0 Dl g p kil (Sladl (SL plns 3]

&‘)K&.&J)xrlﬂs

o S

RIS A

m;-;-'j,-; = Jes el ot (g la bl
B .z 2 ke 51 eslinad O
4 _ - n a L - B
3/5 A b b
v 31 b
% 2/5 A
X f
C-T .
j‘ d-he—ep &
A =
T = T
D 25208 i 032 B

s sl 5 bl sy Aboad Qs Gl & 5l I 05T o Kle amlie -1 S

s fles 5 dons oS s S S mhe oS Sis
oA e s Sy IS s el ull
(#hs o b doss VO) oS (ol & Coed (S5 onn
g ol G cow UK T cdld sl ol
Sy 0L s il Jrals s gl s cos 5 il
3y Slio e il 3wl sl 5L e
VWY ssds) ulal s Sese o i Sl sy
5 don s Co gladiy 4 QS 3 0 SIS
ol el LS olel lald 5o il aalia
hle LB L s GRd sl IS e el

b sl ol oS 5 Tl 53l el e el
SaS olS ol 15 e 53 el L2S i o SGS
Dy S O35 Ay Sl 5l s Ol Sl e S
AR Sl S5 Ll d e el 5l e ol 2l
pde Ll h 53 apdi ko S B 5 EE S
A i wal ot 5l gl A 15
il oS s Shas 5 Ay

Li U Cle spg Cel (i RS Gl s
IS Sy oties bawy alis s .(Osman, 2015)
sy 28 (Elewa et al, 2017) ol sdl 1S
3 Sl e LA 5 03550 e 4 SST L
UL alS an 5 eogcus) S sloSa Jsho oA L sb
5L ke o 31 s s 3T A0S ST e b
Lsls OLES cpdioes (6 505 w2 Lo (Celik et al., 2017)
e JS ek S b S Gy g sl &
o5 ol Ol jzals el (Polianthes tuberosa L.)
SUBE GlaS|y IS8 Glan 3T s il 5 0
WP I WUV L [ Ve PR (K WO SRR P W |

(Alipour etal., 2016) sls _:als | 5laenst Jib o 51

& S oS
s 5 e Bl Rl L sl Ol mls S by

E) J.T Q)_} 443‘).3 CLL?)\ (L;&b) Ca.:ﬁjlé Loy T‘O) .l.a.l.&

@Lu

Ahmad, S., Kamran, M., Ding, R., Meng, X., Wang, H., Ahmad, I. and Han, Q. (2019) Exogenous melatonin confers
drought stress by promoting plant growth, photosynthetic capacity and antioxidant defense system of maize

seedlings. PeerJ 7: e7793.


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VELY Jlo OF oyled Y W alE 5 SIS 5 al AS

Ahmadizadeh, M. (2013) Physiological and agro-morphological response to drought stress. Middle-East Journal of
Scientific Research 13: 998-10009.

Alipour, S., Farahmand, F. and Nasibi, F. (2016) Influence of proline treatment on some physiological morphological
characteristics and postharvest life of cut tuberose (Polianthes tuberosa L.). Plant Process and Function 4: 106-114.

Amiri, D. A. S., Parsa, M., Nezami, 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. Iranian Journal of Pulses
Research 1: 69-84.

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

Askary, M., Parsa, S., Behdani, M. A., Jami Al-Ahmadi, M. and Mahmoodi, S. (2021) Evaluation of quantitative yield
of two thyme species affected as different levels of drought stress and the manure application. Journal of Medicinal
plants and By-products. Article in Press.

Attoa, G. E., Wahba, H. E. and Frahat, A. A. (2002) Effect of some amino acids and sulphur fertilizers on growth and
chemical composition of Iberis amara L. plant. Egyptian Journal of Horticultural 29: 17-37.

Bahreynejad, B., Razmjoo, J. and Mirza, M. (2013) Influence of water stress on morpho physiological and
phytochemical traits in (Thymus daenensis). International Journal of Plant Production 7: 152-166.

Bates, L. S., Waldren, R. P. and Teare, I. D. (1973) Rapid determination of free proline for water-stress studies. Plant
and Soil 39: 205-207.

Bhuiyan, T. F., Ahamed, K. U., Nahar, K., Al Mahmud, J., Bhuyan, M. B., Anee, T. I. and Hasanuzzaman, M. (2019)
Mitigation of PEG-induced drought stress in rapeseed (Brassica rapa L.) by exogenous application of osmolytes.
Biocatalysis and Agricultural Biotechnology 20: 101197.

Biancucci, M., Mattioli, R., Moubayidin, L., Sabatini, S., Costantino, P. and Trovato, M. (2015) Proline affects the size
of the root meristematic zone in Arabidopsis. BMC Plant Biology 15: 1-14.

Bigdelou, M., Nazeri, V. and Hadian, J. (2011) Evaluation of morphological, genetic and phytochemical diversity of
Thymus caramanicus. M.Sc. Thesis, University of Tehran.

Bistgani, Z. E., Siadat, S. A., Bakhshandeh, A., Pirbalouti, A. G. and Hashemi, M. ( 2017) Interactive effects of drought
stress and chitosan application on physiological characteristics and essential oil yield of Thymus daenensis Celak.
The Crop Journal 5: 407-415.

Boldaji, S. H., Khavari-Nejad, R. A., Sajedi, R. H., Fahimi, H. and Saadatmand, S. (2012) Water availability effects on
antioxidant enzyme activities, lipid peroxidation, and reducing sugar contents of alfalfa (Medicago sativa L.). Acta
Physiologiae Plantarum 34: 1177-1186.

Cambri, D., Filippini, L., Apone, F., Arciello, S., Colucci, G. and Portoso, D. (2008) Effect of Aminoplant on
expression of selected genes in Arabidopsis thaliana spinach (Spinacia oleracea L.). Folia Horticulturae 22: 9-13.
Celik, O., Ayan, A. and Atak, C. (2017) Enzymatic and non-enzymatic comparison of two different industrial tomato

(Solanum lycopersicum) varieties against drought stress. Botanical Studies 58: 1-13.

Chavoushi, M., Najafi, F., Salimi, A. and Angaji, S. A. (2020) Effect of salicylic acid and sodium nitroprusside on
growth parameters, photosynthetic pigments and secondary metabolites of safflower under drought stress. Scientia
Horticulturae 259: 108823.

Dalal, V. K. and Tripathy, B. C. (2012) Modulation of chlorophyll biosynthesis by water stress in rice seedlings during
chloroplast biogenesis, Plant, Cell and Environment 35: 1685-1703.

Darvizheh, H., Zavareh, M. and Ghasmanjad, M. (2017) Effect of proline spraying on biochemical properties of
German chamomile in water stress conditions (Matricaria chamomilla L). Journal of Applied Research in Plant
Ecophysiology 4: 35-60.

El-Naggar, A. H. (2009) Response of Dianthus caryophyllus L. plants to foliar nutrition. World Journal of Agricultural
Sciences 5: 622-630.

El Shayeb, N. S., Hassan, R. H. and Mohaseb, M. I. (2021) Impact of nano-chitosan rate and glutamine acid
concentration on growth, yield and volatile oil production of coriander plants. Journal of Bio-agriculture 1: 15-24.
Elewa, T. A, Sadak, M. S. and Saad, A. M. (2017) Proline treatment improves physiological responses in quinoa plants

under drought stress. Bioscience Research 14: 21-33.

El-Saadony, F. M., Nawar, D. A. and Zyada, H. G. (2017) Effect of foliar application with salicylic acid, garlic extract
and proline on growth, yield and leaf anatomy of pea (Pisum sativum L.) grown under drought stress. Middle East
Journal of Applied Science 7: 633-650.

Faten, S. A, Shaheen, A. M., Ahmed, A. A. and Mahmoud, A. R. (2010) Effect of foliar application of amino acids as
antioxidants on growth, yield and characteristics of Squash. Research Journal of Agriculture and Biological Science
6: 583-588.

Fathi, A. and Tari, D. B. (2016) Effect of drought stress and its mechanism in plants. International Journal of Life
Sciences 10: 1-6.

Forde, B. G. and Lea, P. J. (2007) Glutamate in plants: Metabolism, regulation, and signaling. Journal of Experimental
Botany 58: 2339-2358.


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

AV K5 g5 g 3n Dl g g il (sl 3L sl ] OI)Ken 5 5 ol

Ghasemi Pirbalouti, A., Rahmani Samani, M., 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.

Ghassemian, M., Lutes, J., Chang, H. S., Lange, I., Chen, W., Zhu, T. and Lange, B. M. (2008) Abscisic acid-induced
modulation of metabolic and redox control pathways in Arabidopsis thaliana. Phytochemistry 69: 2899-2911.

Ghazi Manas, M., Banj Shafiee, S., Hadj Seyed Hadi, M. R. and Darzi, M. T. (2013) Effects of vermicompost and
nitrogen on qualitative and quantitative yield of chamomile (Matricaria chamomilla L.). Iranian Journal of
Medicinal and Aromatic Plants Research 29: 269-280.

Hassan, N., Ebeed, H. and Aljaarany, A. (2020) Exogenous application of spermine and putrescine mitigate adversities
of drought stress in wheat by protecting membranes and chloroplast ultra-structure. Physiology and Molecular
Biology of Plants 26: 233-245.

Hayat, S., Hayat, Q., Alyemeni, M. N., Wani, A. S., Pichtel, J. and Ahmad, A. (2012) Role of proline under changing
environments: A review. Plant Signaling and Behavior 7: 1456-1466.

Heidarzadeh, A. and Modarres-Sanavy, S. A. M. (2021) Effect of made of application and type of amino acids on the
activity of antioxidant enzymes, proline content and seed yield of lentil (Lens culinaris Medik.). Journal of Plant
Productions (Agronomy, Breeding and Horticulture) 44: 381-394.

Helaly, A. A. E. and Ibrahim, F. R. (2019) Influence of iron, zinc and tyrosine acid on growth, yield components and
chemical constituents of Hibiscus sabdariffa L. plant. Chemical Analysis 44: 21-30.

Hernandez, 1., Alegre, L. and Munne-Bosch, S. (2004) Drought-induced changes in flavonoids and other low molecular
weight antioxidants in Cistus clusii grown under Mediterranean field conditions. Tree Physiology 24: 1303-1311.
Hoque, M. A., Okuma, E., Banum, M. N. A., Nakamura, Y., Shimoishi, Y. and Murata, N. (2007) Exogenous proline
mitigates the detrimental effects of salt stress more than exogenous betaine by increasing antioxidant enzyme

activities. Journal of Plant Physiology 164: 553-561.

Hounsome, N., Hounsome, B., Tomos, D. and Edwards-Jones, G. (2008) Plant metabolites and nutritional quality of
vegetables. Journal of Food Science 73: 48-65.

Jafarzadeh, L., Omidi, H. and Bostani, A. A. (2013) Effect of drought stress and bio-fertilizer on flower yield,
photosynthesis pigments and proline content of marigold (Calendula officinalis L.). Iranian Journal of Medicinal
and Aromatic Plants 29: 180-193.

Jaleel, C. A., Manivannan, P., Wahid, A., Farooq, M., Somasundaram, R. and Panneerselvam, R. (2009) Drought stress
in plants: A review on morphological characteristics and pigments composition. International Journal of
Agricultural Biology 11: 100-105.

Kapoor, R., Giri, B. and Mukerji, K. G. (2004) Improved growth and essential oil yield and quality in Foeniculum
vulgare mill on mycorrhizal inoculation supplemented with P-fertilizer. Bioresource Technology 93: 307-311.

Karamanos, A. J. (1995) The involvement of proline and some metabolites in water stress and their importance as
drought resistance indicators. Bulgarian Journal of Plant Physiology 21: 98-110.

Karima, A., Gamal EI-Din, K. M. and Abdel-Wahed, M. S. A. (2005) Effect of some amino acids on growth and
essential oil content of chamomile plant. International Journal of Agriculture and Biology 7: 376-380.

Karimi, S., Abbaspour, H., Sinai Jafar, M. and Makarian, H. (2012) Effects of water deficit and chitosan spraying on
osmotic adjustment and soluble protein of cultivars castor bean (Ricinus communis L.). Journal of Stress Physiology
and Biochemistry 8: 160-169.

Kleinwachter, M., Paulsen, J., Bloem, E., Schnug, E. and Selmar, D. (2015) Moderate drought and signal transducer
induced biosynthesis of relevant secondary metabolites in thyme (Thymus vulgaris), greater celandine (Chelidonium
majus) and parsley (Petroselinum crispum). Industrial Crops and Products 64: 158-166.

Lebaschy, M. H. and Sharifi Ashoorabadi, E. (2004) Growth indices of some medicinal plants under different water
stresses. Iranian Journal of Medicinal and Aromatic Plants Research. 20: 249-261.

Lichthentaler, H. K. (1987) Chlorophyll and carotenoids-pigments of photosynthetic biomembranes. Methods in
Enzymology 148: 350-382.

Maeda, H. and Dudareva, N. (2012) The shikimate pathway and aromatic amino acid biosynthesis in plants. Annual
Review of Plant Biology 63: 73-105.

Moein Alishah, H., Heidari, R., Hassani, A. and Asadi Dizaji, A. (2006) Effect of water stress on some morphological
and biochemical characteristics of purple Basil (Ocimum basilicum L.) Journal of Biology Science 6: 763-767.

Mohammadi, K. Z., Abbasifar, A. R., Khadivi, A. and Akramian, M. (2020) The effect of proline and 24-
epibrassinolide on growth indices and biochemical characteristics of the summer savory (Satureja hortensis L.).
Journal of Plant Research (Iranian Journal of Biology) 32: 925-940.

Naghavi, M. R., Toorchi, M., Moghaddam, M. and Shakiba, M. R. (2015) Evaluation of diversity and traits correlation
in spring wheat cultivars under drought stress. Notulae Scientia Biologicae 7: 349-354.

Naghdi Badi, H., Labbafi, M. R., Qavami, N., Qaderi, A., Abdossi, V., Agharebparast, M. R. and Mehrafarin, A. (2015)
Responses of quality and quantity yield of garden thyme (thymus vulgaris L.) to foliar application of bio-stimulator


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VELY Jlo OF oyled Y W alE 5 SIS 5 al AA

based on amino acids and methanol. Journal of Medicinal Plants 14: 146-194.

Naiebzadeh, M., Haakimi, L. and Khalighi, A. (2019) Investigating the effect of glycine betaine and humi-forthi on
morpho-physiological and biochemical properties Pelargonium graveolens under water stress. Journal of Plant
Production (Journal of Agricultural Sciences and Natural Resources) 26: 37-56.

Nohong, B. and Nompo, S. (2015) Effect of water stress on growth, yield, proline and soluble sugars contents of signal
grass and napier grass species. American Merican-Eurasian Journal of Sustainable Agriculture 9: 14-21.

Olasehinde, G. I., Ayanda, O. I., Ajayi, A. A. and Nwabueze, A. P. (2012) In-vivo antiplasmodial activity of crude n-
hexane and ethanolic extracts of Moringa oleifera (LAM.) seeds on Plasmodium berghei. International Journal of
Medicinal Plant Research 1: 50-54.

Omidbeigi, R. (2015) Production and Processing of Medicinal Plants with a Complete Review. 8" Ed. Astan Quds
Razavi Publications.

Osman, H. S. (2015) Enhancing antioxidant—yield relationship of pea plant under drought at different growth stages by
exogenously applied glycine betaine and proline. Annals of Agricultural Sciences 60: 389-402.

Pal, M., Szalai, G. Janda, T. (2015) Polyamines are important in abiotic stress signaling. Plant Science 237: 16-23.

Patterson, J. H., Newbigin, E., Tester, M., Bacic, A. and Roessner, U. (2009) Metabolic responses to salt stress of
barley (Hordeum vulgare L.) cultivars, Sahara and Clipper, which differ in salinity tolerance. Journal of
Experimental Botany 60: 4089-4103.

Pirbaloutl, A. G. (2009) Medicinal plants used in Chaharmahal and Bakhtyari districts of Iran. Herba Polonica
55: 69-77.

Raeisi, M., Farahani, L. and Palashi, M. (2014) Changes of qualitative and quantitative properties of radish (Raphanus
sativus L.) under foliar spraying through amino acid. International Jornal of Biosciences 4: 463-468.

Rai, V. (2002) Role of amino acids in plant responses to stresses. Biologia Plantarum 45: 481-487.

Rennenberg, H. and Herschbach, C. (2014) A detailed view on sulphur metabolism at the cellular and whole-plant level
illustrates challenges in metabolite flux analyses. Journal of Experimental Botany 65: 5711-5724.

Rezapor, A. R., Heidari, M., Galavi, M. and Ramrodi, M. (2011) Effect of water stress and different amounts of sulfur
fertilizer on grian yield, grain yield components and osmotic adjustment in Nigella sativa L. Iranian Journal of
Medicinal and Aromatic Plants 3: 384-396.

Rostami, A. A. and Rahemi, M. (2013) Screening drought tolerance in caprifig varieties in accordance to responses of
antioxidant enzymes. World Applied Sciences Journal 21: 1213-1219.

Seleiman, M. F., Refay, Y., Al-Suhaibani, N., Al-Ashkar, I., EI-Hendawy, S. and Hafez, E. M. (2019) Integrative
effects of rice-straw biochar and silicon on oil and seed quality, yield and physiological traits of Helianthus annuus
L. grown under water deficit stress. Agronomy 9: 637.

Sepahvand, A., Jafari, A., Sefidkon, F. and Kalatejari, S. (2021) Effects of water stress on seedling growth and
physiological traits in four thyme species. Journal of Rangeland Science 11: 7-19.

Shafie, F., Bayat, H., Aminifard, M. H. and Daghighi, S. (2021) Biostimulant effects of seaweed extract and amino
acids on growth, antioxidants, and nutrient content of yarrow (Achillea millefolium L.) in the field and greenhouse
conditions. Communications in Soil Science and Plant Analysis 52: 964-975.

Sharafi, G. A., Changizi, M., Rafiee, M., Gomarian, M. and Khagani, S. (2021) Effect of drought stress and
vermicompost biofertilizer on morphophysiological traits of Thymus vulgaris L. Journal of Plant Process and
Function 10: 147-160.

Simon, J. E., Reiss-Bubenheim, D., Joly, R. J. and Charles, D. J. (1992) Water stress-induced alterations in essential oil
content and composition of sweet basil. Journal of Essential Oil Research 4: 71-75.

Soroori, S., Danaee, E., Hemmati, K., Moghadam, A. L. and Garmsar, I. (2021) Effect of foliar application of proline
on morphological and physiological traits of Calendula officinalis L. under drought stress. Journal of Ornamental
Plants 11: 13-30.

Sun, C., Li, X., Hu, Y., Zhao, P., Xu, T., Sun, J. and Gao, X. (2015) Proline, sugars, and antioxidant enzymes respond
to drought stress in the leaves of strawberry plants. Horticultural Science and Technology 33: 625-632.

Thornton, B. and Robinson, D. (2005) Uptake and assimilation of nitrogen from solutions containing multiple N
sources. Plant Cell and Environment 28: 813-821.

Thomas, J., Mandal, A. K. A., Raj Kumar, R. and Chordia, A. (2009) Role of biologically active amino acid
formulations on quality and crop productivity of Tea (Camellia sp.). International Journal of Agricultural Research
4: 228-236.

Wahba, H. E., Motawe, H. M. and Ibrahim, A. Y. (2015) Growth and chemical composition of Urtica pilulifera L. plant
as influenced by foliar application of some amino acids. Journal of Mater Environment Science 6: 499-506.

Yaqoob, H., Akram, N. A., Iftikhar, S., Ashraf, M., Khalid, N., Sadiq, M. and Ahmad, P. (2019) Seed pretreatment and
foliar application of proline regulate morphological, physio-biochemical processes and activity of antioxidant
enzymes in plants of two cultivars of quinoa (Chenopodium quinoa Willd.). Plants 8: 588.


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

M K5 g5 )3 Dl gead g sl (Sl (L sl ] OI)Ken 5 5 ol

Yunsheng, L., EI-Bassiony, A. M., Fawzy, Z. F. and El-Awadi, M. E. (2015) Effect of foliar spray of glutamine on
growth, yield and quality of two snap bean varieties. Journal of Agriculture Science and Engineering 1: 39-45.


https://dor.isc.ac/dor/20.1001.1.23222727.1402.12.53.5.3
https://jispp.iut.ac.ir/article-1-1708-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.23222727.1402.12.53.5.3 ]

VELY Jlo OF oyled Y W alE 5 SIS 5 al q.

Effect of amino acid foliar application on morphophysiological characteristics
and thyme essential oil under different irrigation regimes

Ali Kazempour?, Younes Sharghi?®, Sayed Ali Mohammad Modarres Sanavi, Hossein
Zahedi* and Fatme Sefid Kon®

! Department of Agriculture, Faculty of Agriculture, Islamic Azad University, Islamshahr Branch,
Iran
2.4 Department of Agriculture and Integrated Cropping Research Center, Islamshahr Branch, Islamic
Azad University, Islamshahr, Iran
3 Department of Agriculture, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran
® Department of Agriculture and Integrated Cropping Research Center, Islamshahr, Iran
(Received: 15/04/2022, Accepted: 27/06/2022)

Abstract

In order to study foliar application of amino acids on morphophysiological properties and thyme essential oil under
different irrigation regimes, an experiment was conducted as a split plot based on a randomized complete block design
with three replications in the Research Farm of Tarbiat Modares University Faculty of Agriculture in the year 2020 crop
season. Experimental factors were irrigation regimes at three levels including normal irrigation, moderate water stress,
severe water stress (withholding irrigation until 25%, 45% and 65% of soil available water depletion in the root zone
respectively and then irrigation up to field capacity from plant establishment to harvest time), were randomized to the
main plot units and spraying at 6 kinds (aspartic acid, tyrosine, proline, commercial amino acids, distilled water and
without spraying) were located in subplot units. The results showed that with reduction of irrigation to the level of
severe water stress, plant height, fresh and dry weight of leaves, leaf area, total chlorophyll, percentage of essential oil
decreased, whereas glycol peroxidase and proline showed a significant increase compared to the optimal irrigation.
Catalase activity also increased under moderate water stress but decreased under severe water stress. Foliar application
of amino acids had a positive additive effect on the studied traits. The highest essential oil yield (about 11.20 kg/ha)
was assigned to plants under commercial and proline amino acid foliar application under full irrigation conditions.
Based on the general results of proline foliar application, increasing the concentration of osmolites such as proline
under water stress conditions was able to help the plant withstand drought stress by helping to maintain osmotic
pressure and compensate for part of the reduction in growth and dry weight. Therefore, consumption of this type of
amino acid under stress conditions is recommended to reduce the effects of drought stress. Under non-stress conditions,
foliar application of this type of amino acid had the greatest effect on plant growth and yield.
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