[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

VWAQ olacss 5 530 P oLl & Ao aLE 5 SIS 5 aul

Lgd gilel CldS g CS g o) Clw S p ol Of s S

(Anethum graveolens L.)

g e N . Y. .o Y . 3
(5)""::“ U}S.ﬁj u\g'fdw«‘_;b‘bd‘ 4l 4o ¢ wu‘ ob}‘}:-&.\w
5 o oS (55,5LaS saKs (AL (55 05855 0 8T Olgheol Olghol b s 5 (55,5505 Sliiw 5

Ot Olghol Olghol S giply Nt&HI
(Y7070 1 ol S pdy )l YA ANY il ) 3 ,0)

oS>

Slidod S 0 53 (48,50 5 SIS Bl p8) bl o8 g3 s ol Sliv Sp bl O osd ST sn sl

2 oo 10 5 VY A T Y 5508 slaled D e i 3 T )s ! 4 ATAY Sl s Olghol ab e 5 (5355058
Mz b e e iiems 8 9V I (558 lasles slas s ShalasT s Ad Jlesl 1SS Sl b as e 5 LIS Bl s g
VIIA 5 700) 085 b 5 o s o 3V als OLE s A el Balas SlS & b (B 55 bl 55 2 s Jles! LI5S
WS 315 0L (g0 slles Jlasl as e 3 adls olazs| dald [les & (45,50 5 GBS 55 54, 55 &les V0¥ 5 0/) 5 Aoy
1y (o il VEIA) oS gyl 5 (o ia 53 08 VEY/Y) 5y s See o 0 53 p S AVV/E) S35 5 800 o iy Aald 5L
5% lal 033l a8 ls e ilal dos 5 6o ST LT 5 csl el Sliv ol Ol 5588 SR L 5 cadls
ol Ky 5 0T Ol ks Wl s it (5558 it ok 53 mpie 53 Al e VB E ST B YV G e alss plsl

O ol ) a5 Lias plulis il (oS5 WY 5 VY G ia did g ol 5 Ll lel (AS w3 s S 8 S
Foy Sl 5 b p Sl 655 SYb ok (Gass ol 5l el b 4 e b s 0,0 WT e (04,
by (LS gl 5 ody 5 Shas (55 3 Shes) b 55

&3}‘” ))gw ‘J-’L} éjskmﬁ ub-»\a:r}:.m ‘U"";L"‘ Q\.:,'SJS' 64:.15 6‘.&63‘}

035 r e s)ls oS Olssa SLns Sl O o s sl e die
Orhan et al., 2013; Tisserand and Young, 2014; ) .. 5 ile 5 LS alS (Anethum graveolens L.) . 5
» ol (Kazemi, 2015; Madhava Naidu et al., 2015 Glol 5 Loyl Cgm ey 5 (Apiaceae) ol gz ol gl
= s sl L3 e Ll L ppls Solan Jdsa olS -l .(Madhava Naidu et al., 2015) ol (55 s
3phe ol Llis oab tlag phae 5l glp 5 (o Seds Sl e 5l e ol G5 plls

OYAY (e O gmen 5 obol 035133) L3 ekals 5 syl lglus ‘VML;.A\.L.& ‘J'U..:MS\J*JT

s.12emami@yah00.com : S5 sl Sy 5Li 0 ane 0kinns °


https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

A4 Jl M8 oled & Al alE 5 S8 5 sl oY

Sopot Lsd olS 55 bl Job 5 Sl (S 055
Jlsl L OTAY) OLKan 5 i 3L RalS (gl pme
SVO A £0 X 00 i) LIS i il glackls
sb @ sla s S Ol o8 dimsls Ll (Vga ha Voo
ol LS e VL sl s b sladd g8
R Sl Sl gss YL el pames 24l
Ll cpl 2als o 5 il oS g sla el
5 (NAR) L2l (g5luesle ((RGR) s iy Oljs .S
omb gl ble 55 wsd ol s RLGR) S s )
S cls 5 Jilpl L ol ol il s 8 s
Sl 45 e ol slie oS 5y dles ol 5l S
Sosd e Sl A bl e dsd Ay s
212 OLES L 5d oS 55 (e wiag 3o VY 5 A W i)
L e e iemed VY B (0 IS i) (6558 oS opl &S
o S e Rl B L 5 868 S 035 535 e
> .(Ghassemi-Golezani et al., 2011) sl =580 (g, 5
za 53 bl O o i 8t bl s tash
sl Ol S Lol i s plagg T Toee Ao als
Pl S 035 > s BB LS e 5 S
(Soliman and Abou-Ellail, 2016) .s . ss LS olsa
GIN) Gt sl 5 Ol 35S @ st il )
5N Gl oS sl 0L (e p eiessows A 5 il Y
5 Sy lel Sl Cel i e e A
o5ml S 55 S s ol SES 3 olS s e
Sl RIS Gosd pake pld o oS g
gl Asy 5 gsale oLyl (Tsamaidi et al., 2017)
ST A e Gho) (Gopd RS 4 el 55 Lsd aealS
NRWICA AP NN KN (ARSI S WL LT
A 5 Al S U, 5 Gkl alS 4 e 1S
G oo Ve V) S e 0 VL s el
.(Saberali and Moradi, 2019) . sialiv
oslizal o535 58S mhaw 5> OF e 3 S 4 a5 L
S LS bt (a0 ol ClS b ol ol

O S S T a Sk Ol Camer Rl L

el il Rl ol e A 5 5,5l o s gl
B R R CPRCNEPR B P ¥
Loslacl Sl eslinal 38U Ll cmbio ol 5L2S8
oxt s Gl wos pb Bl s Solal 5 ol CisS
S e w5 el eslinal ol add
(Kumar and Kumar, 2019 ) >33 s )55 i 3 o
S el 3 b Jolse S 5 S S Ol (558
LS opl des e Jals 1) dsame g 5 a3l
S35 S n b sa e s s @S
OLen 5 6355ml) s o 13 Ll o 1 LS saiss,
Gladol b lawy olS i, s 55 cow (VTAQ
(Sl S glass, Culds G g Aol (S5 5
o Sl (S 5l B e S e
Lo 2 Goxd pemen Ml 5l 4 Ssepse Dol
Ll o g3 5 3,18 oo 30 L 5 O Jais o
Sl e ol Jlsas S oo Sml (glagdss J;ijﬁa.,\; P
Spophe 5 ol plos) (Six Opy il sy Ad)
Munns and Tester, 2008; ) S » 51 5 b cou oodda
oS S s ol 535 clis L L(Taiz and Zeiger, 2010
G Dol oS seisdd, Sl gl e a5 6o
gl sl b sl G G pde L Olg e doled e 30
clais bl Sas JBlas 0 b 503, Sl 1 i
Wi Skl ol 5 st (K il il
A5l ooy S 4 s QLS 450 sl sl
el lS a3 5 (Artemisinin) - s T ASle (93050
s (Codeine)  slis 5 uus (Jads > (Capsaicin)
sl s s Olop s s (Glyeyrrhyzin) - oy dS
53 (sah, 2019) conl eas 5518 SiE 5 (o
2okl SF 5l s 5 e Slides
Al odE e gd aa)ls olS il la S
LS L35 5,18 OYAY) 3L b 5 ST Gy

S U5 e Vor b i Sl o5k e Sl


https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

oY s S 5 o) Slie S bl O s S

201 534S (ISTA, 2013) s arules
Di 5,4 S sl N <! I 580 0 el Sods sl 0
Sla3l g5 ) e 3as 3

(/) dals g8 slasles Jlesl b glas 5o Sioles]
b s slas SLlS = b B 53 e e 4 5
e Glew o)lps b pbaeds S 3 LSS Sl
5 S Do s 5l S5 6355 5L e gl
Coge S wes Salbel plonil I 3 S plesd
2313 0L ) sdr 3 Gl e St 003l mls o8 S
NGV PR W

Je s Slind g 5 sl 558 Sb a3l S el
S ool S 3 p SAS Y 5 A Ol @ 5 S
5 gled SV B3OS 5o 5V Ol el 58 5 22
O o s Y D8 o Jsb dd ey e 4 3leesle]
dool 5 e Sl Yo lacas; alol s as § ka5 )
(Olgaol 035) dysd s o5 e Bl V sy (55 badd
Al Y LA Slade b osleianl YY @)U 03 Ay S %
095 ki S e S S VA A e s Ll CiS
S s s s L Sl b T O W ol
Vo BA d>pe 55 ad o Jas (Time Demand Reflection)
Vor Ol s IS i Sleslinal b ud O Sles S
Al e 3 oS s el ad Jlos) e e 1l 4 2
5k Sl S Ol s sd 5 a8 Aoy VT
3 Ses Gl s Ses 0lS gl Jola A Sls
et sy el ol il CldS 5 S (S5 s
(il Bl b Sl o Sas s Gl LS
PO asse o ol 5 il DS a5l m e e S
WS 03 Sl Gl e A g Se3ll LT
555 i LT 4 DS Sl ety Slad g
Sl Asd Gad s LA 58 e g ok K3 alo
Il glad g 5 asl> glacis ) Gl L 4l fls S A
Ladils Qi 51 ey 5 Sl o ls lacins, slesh

R ck.w.b-\} oo al s Shes 5 L 8 Ao

e Gl Sheslial b Cllae 5 Shae 55 5 S5 4 30
S dsd 5 cl el # ke e ()1 Olpea Les
s ol 5 sl sl eslitad b oS ol SLS e
LAY (e Oome 5 ool 633155) ol S LG
F 2 ol Sl st S s Sda b sl ey,
Ll a oS opl eilal CidS 5 S 5 ol lis

.V\AT).)

L ey 930
S Sis Fr 2 ol ST Gosd Bl s sl
aie s allS Lyl s s ilsTes 8 55 cdisd ga)ls olS
55 Bl Ol b il 5 (5,5l Dl S e o
0) 5 Jd @B YV 5 a2 YY) Olgionl oi o8 g
55 ()3 w5l 2 VA oSl 4 (3,0 4835 YO 5 a0
cb B s oldp bl elys Ll 4 WYAT JL
QX G k) Sl i s oSS e b sl SLls
asype 5 S Ll i 55 (e piesiewd V0 30T A
OLLS 05aSIS 51 (Olgiol 035) Lsd 5ol S plsl
ohlesl s i g Olgiol (65,5lS Slidas S e sl
o 1 OIS AT sl sl S s 0 s
Aoy Vo oSl Jskme 55 4i35 Vo Sdens ) e V4
R GE eed & pamen A3 S Jaieds 5 ek
S b b OIS s sieds sl sla sluls
5 (Ao ) Loral S8 5 (dops Vo) as 5 S
S50 Glews 2 p3 oo ber) Jlusae Vo L OIS 00
55 slili g St Olea 5l SLaY L5 ca S 5 el
e ) eslinl b 5558 bl A5 S (bl alolivh
aalS JolS Slaal 5l ke 000 Ol a5 S
LG Jlesd

5 SIS s Ll Ol S s Aoy Cdo o
sl o 5 0l SIHLY 5V Laly,y bl ae e
OA o ez 3 = (NI/N) XV o e (\ daly)

O e s =) (D)) (Y akly)


https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

194 Jlo ¥4 ojled & e (aLS 5 S, 5 i ot

ooyl Jou S pland 5 S5 s Sy ) Jsd

0 5 S o e o B Jos EC
D pH (ds/m)
Ye—Yo oA Yy T g V8§ Vars \Vo
bogl  LUsS  HCOy cr s0% Ca™ + Mg™ Na”
(meg/l)
VoY RN \e/A 00/Y A\ AO Yo

T 4 e Canlas il laad JLLS L a b
Hanslin and Eggen, ) das o OLi Jgoee slacslas VL
s 4 S A e pl 3 0SSl gl 5 (2005
el SRl A1y ()58 S a3k Sl J e
oxs hlpd s s Shes s 4 Mg A el 3 G
Jsboe 53 Gponl oy b Of &) sy dalnily
Ol Gl s Wlg e Ko WU chle oyl Ll Sl
Munns and ) o35 slawl ISt 5l dul b 5 S L s
Aas fals 1y b ds s 4> g (Tester, 2008
OLS J3 (G S5 Sl Sldjrw St 3 oy halS
5,50 «(Borago officinalis L) 0LjsS sl
Portulaca ) 4 = «(Dracocephalum moldavica L.)
5= (Passiflora edulis Sims) el |S 5 (oleracea L.
633195 AYAV O Kan 5 25 ool So) sl sl 55158
AT OLKes 5 ol bl AT OLKes 5 sl
3ls (Siales G nl s L« (Montana et al., 2014
Aeombesl ol 5 selesa b b it A5

s S8es Gl Ses Slive 5 bl OF osd e
33 bgre Aoy K sl o ol gl S5 80 s
iz Ses 8 B ald Sl 5l sd il Bl L (8 i)
120/0 & @5 VEVY Sl et 5o 5ds 5 Sas Ol e
AMNV/E S Shempe e 53 S5 sm 2,8 es Olpe 5 0,5
Al o 3 oS plis)) Sl sl 2als 0 S OVVY ke S
Slsles 55 5 e mle VEA Ll dals jls 5o a8
2 L Sle ol g e e Sl YA B WA G 6,50

.mﬁ)‘ﬁéjuiaj;jb

bg Ol hE ha) 4 ey el s Lk lil s
LT s JoSC25 LS 5 5 s 8 2l sl i IS ol
SISl S 58 5 GC) 38 3185l S 5l eslin
el s ol (GC-Mass) 0 > cwunk 4 et
oray oS eSS Olsea (Retention Index)  (s)ls;L
Clacs o bl oy o opl dlos 3 e lulis
33 2 0l by &l Jlge by oI 5 (g5ls5b
203 53 el S ke s S8 50 e Sy b

SAS V.91 Jlsdle j law g laesls alS Lo 5 452
e 55 S 0031 b il amlis 5 23,5 s
A el Ao s Jlax>1

o g mls
Aals (555 Slaslas U coalmsay mls G 104 jo
2 O Sy g A3 p e g eeriewed V0L
5 Ao AV LY dadr) sy sl e doss S ke
VoY 5 deys VWA (o ja 4oy 53 Oldjem Co
O 5 dons Vv libdS el s 5 sy L amalS
V0 oo 53 el sy dald Sl 3 Sy U3 azalS
2o i VY Gopd 03 5 asse 53 e g e S g
A pdor) A2 5 ok o

Aoy il >l s osd 4 OblS sty
d=le m Sl 3 S Sialer de e ol sl
S 3415 Jgame il 53 age i oS Conl OLLS A,
Jovicic et al., ) 55 o Joge o5kl 50 B
53 42ealS a8 Col olS O e A e (gl al> 0 (2019


https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

0o s S 5 o) Slie S bl O s S

o G o 48,50 5 OIS 3 s 5l O e SRole3T Sbls 45 - Jsd

Slay o e
a3 olus L;:lj s Ol GLL«
Odd o C8 Ol 5o o 3 DL o 8 pon OLd o s 3
oy/q ** VALY R Yy/ay ** v/oA0q ** 0 Sos
AR v/l */YA /e g YA Lo

M)} h&' dl.ﬁ.:" ch.d )J )‘J@M **

Gosd N ot g s Ok g Ghale3l )3 0l g, eI Slhe 5Kils duglis ¥ J gl

a3 BRIty Sos
B e O s ooy Ot o L8 O s A5 (e n e me2)

\KVAd: VY/A 2 0/) @ e Y
v/ ? Ty P i/ve oV P s
AN R OA® Ak ¥ ¢ 1
AR YE/AC YV © y ¢ q
VA ® YY/AC . v VY

. b , d ,c . d Vo

-5)‘-5 J":L;.N b—%)\:}" -LJ).) &SA_ ck.wj.b &Sj'.:uﬂ &JJJP' 6‘)‘3 slas!

Gosd A Cod hsd 5148, Lialadl s eddis S eIl Slhw il ly 4 e —f g

Sl e S0l
el
_ . 5 Ses bl s Sas > Sas bl s s SWERH e e
aL_S CLQJ)' BEY }J.i.l»o& 6.}‘)‘
AV AYFE orqy** V/ovr® YYVE® TR\ /XYY A S
YAy Yo/t YY/E */YAAY /2 YVY AR +/2YYo A Lo

Ju.é).) c'-:} QSJ_ ‘JLQJ"CEMJ.})‘.)‘;M}JL)‘;MJ?'F \741_3;44. :*‘3** ans

Sliv bl Of osd i ipubilel CodS 5 coeS

03 Lgd oS olga eIl bl do s 5 5ds il Ao
S oo od Glld Ol bl s Hls e Aoy &iclu
o530 a5 e e 53 alsn p1 il Ol 5
oSl Slio Kle awslis (8 Jsdr) A I3 e
e glajles s olsa r(,\Jl oslal Aoy sls OLES su
YAG YN s bl Ol s 2l ks V0 VY o

G Gl 3 Slis ool ke 5 05 i 55 &) s

A3 gt ST S (ol dlen (558 A

e OLLS 5l (ol 3 (go 55 S o 350 | 6lS
Sadh e S Cld‘” 5 oS g (St el 8 el
Sl b 65 55105 b amm olS Ay s Sl
{(Frary et al., 2010) ol olS slandigs 5 55055
JLd Gl daulsa Jsle sl VL glackle
ey b s OF Gl 03 S5 5dmn b5 S Coas (S o

.Jouyban, 2012) aas e 15 53U o 1 OlalS A,


https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

194 Jlo ¥4 ojled & e (aLS 5 S, 5 i 01

ot P oS d g gl bl s eddis S5l al Sliv Kl avylie -0 Jsar

s Shos sl W
) _ _ o
, (r e (g e 03 Ak (e S Ve 3 Ak
(e 5l - . : : : : (e 2 i3 s2)
sla (al,u\ S ELpY ¢\Jul S s (a\,\;l Rt

VA2 Myed e o A Ale \ A oY
WAL vava? vy -2 ¥y oy 2 v/0 8 ¥

Ur® e en© 08 v/q P Yok v/0 2 1

wn o o veen© et Yy © Vo @ Tt q

-B)‘JJ' )‘3‘;'-'.4 b—%)\:”-‘ MJ}&SJ‘ ch.wJ.S &S}.:ﬂ &JJJP' 6‘)‘} slas!

Sk 0 s a5l Jlasaad bl bl ol s
5l aS Sl bl Ol S 2 ol s WV s 0 5 olS
o A5 )3 Ll IR PCIT YR JUN ANHRVSPIREA PR
OV 35d>= Lo M5 a4 Cod olS olpa ol A5 Olje
sl il Guiled s Sas Ol cpl ol ol NG Ll
ol @l Gk ol L bl s Shee Sl il VA
Cuils g 5l Jlasaad B slid Ol STa= ilesl
oA CEF PRI G A o (PR N P CCE S W PR W/
Ll o8 551 Comsay Ol alpn plll 51 5 il
by s S CiS K s J g 93 0l e
Ly o Bia J';iuj ReBY okl o C’L’ G e b
R gl (g8 e Ol K5 o L alsa el
AU L s, b Jsb 01 osdle 3,8 513 w550
Ssp Lo do s 5 Sl Sy B 28 0l 5l el S
VIR [PYC IR PO PV P PRCINR P S0
53 gl et RlEl U s sl B
s3le Ol soe arsloms L Ol oo ey oo i (OYVe (o als
BLol pls lde o 53 L) dpd alsm el Gl 3550 S50
.3 4ol
S el bl s Sl steloasa mls el
bl s 5 bl s il (S Y el oS
syt doys NG Sila s 0 O e 5 b
Ll Lsd ok Ll Ol g Sl el (U )

92 (“ﬂ/\\ crl;v.:) .,LJ:L) als Q)JLS Loy e )l U’:""

x5 515 bl 0s S G s e i 4 51T
B Y/0 0 s o gra bl do s Ol a sSleyls 55 (0 Jpu)
b)) col ol 3y o Ao VIV G o s do s
35 Geis b s eslal gl sdelcwse palis L(VYA)
ol Ol ST el 4 S s sdapdlel slel atals
oF Bla= 5 asls Jls 55 2 e ¥/F o Al 55 Lk
Oy S e e & Sopd 53 S Joe YV
oz slag 5 I e Ve dmly 53l el il
4 o o e £ OTJ}:\J;—}J:»J{M)'&;\*
03 ol ke 5 el s e ke
A 813 bl e S S s cilis slasleg
bl 3 Shas o8 S5 U (ot Sl
e m e S e @l ol L) A
2 dgd kS (G s o VY 5 A i) ()5
s Ses 5 osd L S aS sl Ol S Lal s
s Shes pSle Js sss Jlsgme bl k5 Lol
OLES pds 4 ol ol il Rl (o) Rl L il
Cod el A5 1 e wudly s elS S b
Ghassemi-Golezani et al., ) &S (S > 55 Ll
Yol meS) osd b C}lﬁ—w 3 Ll cus s (2011
VYV 5 Y e st Gl s Shes (e ey S
Tl 03 b S s Jsos S lss e SV 5o A e
oS Ve 0 Al e VYA e e s £/0 (5555
(Tsamaidi et al., 2017) > S |y il58l 5 05


https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

ov s S 5 o) Slie S bl O s S

Goss il b jles 5o Ay bl sdias |5 OLS 5 Ay T\ J g

silss el BRY "
q 1 ¥ oY q 1 \ oY - L 5 il
solasb
(e iens (o2)
£/ \/Y v/ o/ . /N /N A Vv a-pinene
/Y . Y A /Y Al /Y A 474 B-pinene
. /0 A . . . . . . avy sabinene
A +/Q . . . . . . 4VA myrcene
Y+/0 Yi/t \o Yo/4 Y ¢ &/y Y/ 4A) a-phellandrene
. . . . . . o/ . aA a-terpinene
VY Yo/ Y/ Y/Y \/A Al oV '/0 q4A p-Cymene
YA ARVAI 0/¢ Y/ A \V/A YY/4 &/A YooY limonene
\/Y /Y /Y /N \/0 /N /0 /) VoYV y-terpinen
Yo VA/A A4 o A A YA \/) V104 dill ether
/4 /Y \/Y . Y/Y Y/A /4 Y/ VY. cis dihydrocarvone
\7a YV . . Yy \7A% Y AN v trans dihydrocarvone
\/Y Y/t \Y A/Y 00/t 04/4 00 A \YVo carvone
Y/0 o/ Y/Y \ Y/0 g/0 £y \Y/Y YoAO dillapiol

el o1 il Ol g Syl el LV J5) L
VEN 51 S e 4 Sl s S5 sl 1SS 1, el

Adeds s ¢|.L3l osbal 53 Lo s
Ol ¢ il aJ.;A;J:.QiJ &Lp‘ a3l aS s e Ol
SRR LRV [ P PRGN Pray NG J RV
J)\b S u*'“ﬂﬁu*:’l” USJS 93 Ls'i\)’h 6‘)@‘ J.}Lw‘)b
tl,\_}l BENSH ) TERENC S I VIR VERS Y VO W ST IPLY

S50 g3date Olalllae 53 0 b ilal sdias S35 152

O W 5 o3 10 (ke b (fped K5 e oS5
IS s o oan ol gyoms oy Aoys YIY oSl b
4 Sk B sls olastl s w | wlul o 53 VO La LS
GOl desn A Sl G ) S5 el gseme Ol
S G e e lasls 5y ((VYAN ccb'u.g) Col 05 505
A Sl xS Olgs a4 09,8 5 gline il OS5 s s
P bl 3500 ks Ao p3 ) Olee w0 05000 WT 5 as s
el Ly sl Ol ialls Ole g de s VA 51
Slaoles 53 oS 5 v opl g pemme Sk 53 S (08 S
0> Sl S5 e A Vol S o sh il
O W s os S eslal S5 dos V51 zeS slie
Lpd ke g e kiSolml ol Jalse Olpea Sk
S R 50 DS 5 s ised Sl s b e el
.(Wander and Bouwmeester, 1998) > 35 o a3 S L ;5
do e )3 s ples (al.);,l S Jols bl s s
Ody ol dile a8 ad plalid s S 5 VY (allS


https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

A4 Il M8 oled & i o alE 5 S, s TS oA

& S domi
j«'b';lf); O s - 0 53 a8 s QLS DB wl@b}
Loyd ey e e VO U /Y 5l 600 Sl 3L as e
2l A s LB S sen Ol Cs o
gLl 5 s s Shas (S 0 Sas 5 )5 A ase
i A BT Gl Gl L s s pme olS
oy g osh 0 3l ialS Slivo ) i e
Pl 5 5d bl 633L 3 g5 ls e @bl sl sl
ST Sl Lol 3 kte (5558 e glaslass 53 s
3ok Sl Jeol bl a3 58 el S 5o L)
bl e CS SN Y G S s s Il
L s g 0,000 W 5 pped 05,8 OF ool 12l &5 s
Aot GV s (Grass ol S el ml w s
S 2 Nes) Lpd o) Slie 5 Ol 5 e

il (oS gl 5 s s Shas

Jol el S o 5 a5 el 3.8 13 )
2 Al osd A5 o 8 ls Ol sl g8
WJS bl s sl sl o, W rals bl
ool W s chle el cel gyss bl
S5 S s s Ol 05,8 RlBl b oas s 5l ks
SCHERVRSS VPO B [RCHC S SV P S SV W - SP%:
s bl ey glalSle LB 3G ()8 S sbay
ol ole Clll s olS s O claS L LS, s
0,5 5 pyed 0,08 Wy 5i IS uilol edns LS5
Tsamaidi et ) 55 035 5 psed Layd 53 &S Jbys 54
ol Jol GlS 5 aS sl olas Kos iays @@l 2017
5L 5l 5 0,008 Ly 0,08 WT 6l oS 55y 52
sprs 3 BU Jeol s s S b (gpp ke
3y o Wi sed gl B os ks s o0 W

.(Callan et al., 2007)

@L'..a

J'Z.'J o 4.9J> 6)))";’ eLﬁ d-)bs:ljwl éujﬁj ‘;'LL))‘ (\YA-\) C‘UJLA) 39 -0 “5»)&,,4‘ Cor cd)_}wua "C f ‘G)U v.;bl;

.O‘ﬂ‘cbj'.idﬁé)ﬁg";u?bdjsjﬁngjj)ﬁA;\.AJ'L:L@&:)}\.6)).».;":
yre-ven ;rz(wwt.:s@u”;&)sujqwm.l;,\saﬁwu,lg%s)

.))\.5 9 lde C,ujl.va ‘L}S"dﬁ u,»:)_,.AT 9 Qu)b ‘C,.JJ‘.L@ Q)\)} Q‘ﬁ\ v.bl.;f QJSLA)U (\V/\\) fbcf

cl.<.wq\.> C)bl.&.’l;‘ ‘f)"d gl}_ QS\M.J"‘ 9 &j)b QUAl.:f f}" J..:j): 9 “—""‘)J (\Y‘QY‘) O QW Q)w 3 c@l.a\ o.)jb.)

Jjgla& LQ.,\.J:JW.: ‘u")k")} Ba LS)L‘j uT LSJJ":“' J.’“ (“ﬂ‘\\) e LUSJ:AM: 9 .2 néjﬁUa.A ) c ‘JJ‘“‘"L@" o LdﬂLﬁ‘ o:j\jb
A Cld s oske asldas 55 .(Dracocephalum moldavica L.) «suiynl uilel cudS 5 CunS 5 SO540 50

Yo-Y¢ Y

ot:f CW‘ uJ.;- d‘rﬁj 6)).2 “ J.a;d O (\Y’/\V) .Ccéﬂ.g LS"LE’J O nL;'\:AM} Q)N ) 46)&‘ JSJS n.r u&fﬂ Oﬁ\)‘éﬁ
YOY=YY Y8 Ol ) Jars 5 5505 0lalS wlii=s .(Borago officinalis L.) oL ;58

O oKl Shlasl gl Slays S5 alS sla slal (YY) 0 s ,als 5 .o o e

VYY=VEO X0 Ol ol Jaxs 5 s)ls OLS i .(Anethum graveolens L.) & s olS LU SLas


https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

o4 s S 5 o5 Slie S bl O s S

Anethum ) "\'f.j"‘; ak:f Bii)“jjﬁﬁ (.;LAL;}L} )\ fj" S Bx d)},\l u:m: ),::;U (\Y‘/\\/) ) r ‘L_SJ'EL‘ f\.?- 9 CchT Lf‘)}"
ATVt (g3oslES cp s (251 ol SlS wlie s (graveolens L.

Callan, N. W., Johnson, D. L., Westcott, M. P. and Welty, L. E. (2007) Herb and oil composition of dill Anethum
graveolens L. Effect of crop maturity and plant density. Industrial Crops and Products 25: 282-287.

Frary, A., Gol, D., Kels, D., Okmen, B., Pinar, H., Sigva, O., Yemenicioglu, H. A. and Doganlar, S. (2010) Salt
tolerance in Solanum pennellii: Antioxidant response and related QTL. BMC Plant Biology 10: 58.

Ghassemi-Golezani, K., Zehtab-Salmasi, S. and Dastborhan, S. (2011) Changes in essential oil content of dill (Anethum
graveolens) organs under salinity stress. Journal of Medicinal Plants Research 5: 3142-3145.

Hanslin, H. M. and Eggen, T. (2005) Salinity tolerance during germination of seashore halophytes and salt tolerant
grass cultivars. Seed Science Research 15: 43-50.

Isah, T. (2019) Stress and defense responses in plant, secondary metabolites production, a review. Biological Research
Journal 52: 1-25.

ISTA. (2013) Rules for Seed Testing. International Seed Testing Association, Zurich, Switzerland.

Jouyban, Z. (2012) The effects of salt stress on plant growth. Technical Journal of Engineering and Applied Sciences
2:7-10.

Jovicic, D., Popovic, M., Jeromela, A., Nikolic, Z., Ignjatov, M. and Milosevi, D. (2019) The interaction between
salinity stress and seed ageing during germination of Brassica napus seeds. Seed Science and Technology
47: 47-52.

Kazemi, M. (2015) Chemical composition and antimicrobial, antioxidant activities and anti-inflammatory potential of
Achillea millefolium L., Anethum graveolens L., and Carum copticum L. essential oils. Journal of Herbal Medicine
217-222.

Kumar, G. and Kumar, A. (2019) Salinity stress in crop plants: Mechanism and management. Think India Journal
22:1197-1201.

Madhava Naidu, M., Vedhashree, M., Satapathy, P., Khanum, H., Ramsamy, R. and Hebbar, H. U. (2015) Effect of
drying methods on the quality characteristics of dill (Anethum graveolens) greens. Food Chemistry 1-29.

Montana, L. A., Fischer, G., Magnitskiy, S. and Zuluaga, G. (2014) Effect of NaCl salinity on seed germination and
seedling emergence of purple passion fruit (Passiflora edulis Sims). Agronomia Colombiana 32: 188-195.

Munns, R. and Tester, M. (2008) Mechanisms of salinity tolerance. Annual Review of Plant Biology 59: 651-681.

Orhan, I. E., Senol, F. S., Ozturk, N., Celik, A. A., Pulur, A. and Kan Y. (2013) Phytochemical contents and enzyme
inhibitory and antioxidant properties of Anethum graveolens L. (dill) samples cultivated under organic and
conventional agricultural conditions. Food and Chemical Toxicology 59: 96-103.

Saberali, S. F. and Moradi, M. (2019) Effect of salinity on germination and seedling growth of Trigonella
foenumgraecum, Dracocephalum moldavica, Satureja hortensis and Anethum graveolens. Journal of the Saudi
Society of Agricultural Sciences 18: 316-323.

Soliman, W. S. and Abou-Ellail, M. (2016) Growth, yield, and biochemicals of dill (Anethum Graveolens) and fennel
(Foeniculum Vulgare) plants under salinity stress. Mansoura Journal of Plant Production 7: 671-675.

Taiz, L. and Zeiger, E. (2010) Plant Physiology. 5™ Ed. Sinauer Associates Inc., Sunderland.

Tisserand, R. and Young, R. (2014) Essential oil safety 2" Ed. Churchill Livingstone.

Tsamaidi, D., Dafererab, D., Karapanosa, I. C. and Passama, H. C. (2017) The effect of water deficiency and salinity on
the growth and quality of fresh dill (Anethum graveolens L.) during autumn and spring cultivation. International
Journal of Plant Production 11: 33-46.

Wander, J. G. N. and Bouwmeester, H. J. (1998) Effects of nitrogen fertilization on dill (Anethum graveolens L.) seed
and carvone production. Industrial Crops and Products 7: 211-216.


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T77-3S2BMT7-J&_user=10&_coverDate=01%2F31%2F1998&_alid=747636418&_rdoc=19&_fmt=high&_orig=search&_cdi=5051&_sort=d&_docanchor=&view=c&_ct=26&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1214fbf9e40f8ba13cd25cc65d4ab39d
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T77-3S2BMT7-J&_user=10&_coverDate=01%2F31%2F1998&_alid=747636418&_rdoc=19&_fmt=high&_orig=search&_cdi=5051&_sort=d&_docanchor=&view=c&_ct=26&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1214fbf9e40f8ba13cd25cc65d4ab39d
https://dorl.net/dor/20.1001.1.23222727.1399.9.39.8.7
https://jispp.iut.ac.ir/article-1-1343-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.23222727.1399.9.39.8.7 ]

A4 o ¥4 oyled & als ( alS 5 S, 5 anl b 1

Effect of irrigation water salinity on some agronomic traits and quantity and
quality of dill essential oil (Anethum graveolens L..)

Saeid Davazdahemami *, Marziyeh Allahdadi 2, Somayeh Fakhrian 3, Shekofeh Enteshari

! Agricultural Research Education and Extension Organization (AREEOQ), Isfahan, Iran, ? Department
of Plant Ecophysiology, Faculty of Agriculture, University of Tabriz, Tabriz, Iran, ® University of
Payam Noor, Isfahan, Iran
(Received: 04/12/2019, Accepted: 14/06/2020)

Abstract

In order to investigate the effect of irrigation water salinity on some dill traits, two experimental groups (in greenhouse
and field conditions) were conducted in Isfahan Agricultural and Natural Resources Research Center, Iran in 2014. At
germination stage, salinity treatments of 0.3, 3, 6, 9, 12 and 15 dS/m with four replications were applied in greenhouse
and field conditions. In field experiment, salinity treatments of 0.3, 3, 6 and 9 dS/m with four replications were applied.
Both experiments were conducted in a completely randomized design (CRD). Results indicated that the highest
percentage and rate of germination (60 and 73.8 % and 5.1 and 10.3 seedling per day at greenhouse and field,
respectively) were assigned to control treatment. In the field, salinity treatments showed that control treatment had the
highest biological yield (811.4 g/m?), seed yield (143.3 g/m?) and plant height (74.8 cm) whereas increasing salinity
decreased these traits. The effect of saline irrigation on essential oil percentage was not significant. Seed and aerial part
essential oil yields varied from 2.7 to 3.3 and 4.6 to 6 mL/m? at different salinity levels, respectively, but their changes
did not follow a specific trend. 12 and 13 different compounds were identified in the seeds and aerial parts essential
oils, respectively. The main components of essential oil were carvone, limonene and a-phellandrene. According to the
results of this study, high levels of salinity had a negative effect on germination, emergence and agronomic traits
(biological yield, seed yield and plant height) of the dill plant.
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