10.22092/ijmapr.2019.125622.2528 (DO Jlomys anlis ol ore 5 asls s Oladsy ale 4
98.1000/1735-0905.1398.35.819.97.5.1593.1586 (DOR) Jlezys avlis (YAA) AVA-AYY amio O o e FO al

(Cynara cardunculus L. var. scolymus (L.) Fiori) S $,&5 45 9 o5 & 5hoe
3P Sl ciby g S5 o515 B v

“‘5@.\.‘...3 (e ‘5\.; 9 Mdla:.LLGT e “OL&-&? Sl Lo
Sl oL@ (prode S &sils (g5l s uSiils (5595555 Sl oy S wcelyy sl S5 (g pmails =N
maghaalikhani@modares.ac.ir : S5 2SI G o) o) o) cmyde o5 ozl (65,5 5LaS saSKtsls (555555 81 65 5 el o pce sdiny 5 —3RY

ol ol 8 (ot S s SKsls (8ol saslals ‘633]3‘55‘3;‘ aJ; bkl —¥

VYAA ols et pdy ’@)\: \WAA st ole C)Lp\ ’@)\: WAV sdl sl s ’@)\:

(Cynara cardunculus L. var. scolymus L. Fiori) jgbis S 5 NS s Shy culs Sy J.;L s oshieds
ode S Rl (6355l wuSasls 53 VYA0 Jle o slas e bl S sladils e pae 5 s> Ll s s
Gl el 53 s 3um Jalos 2 Ll S5 aw b ol S Sk 2 b B s sl o pon bl s sl
Olio adlln ol 55 Kiag o e spms pae 5 s Bld 5 03 (g e 5o Gy A5 8 X LY) ClS S5l Jols
Al S35 S 5 dend KBS JS 5 b 5@ Jbs IS IS S 055 oS e pals i 0 S olaw Jula il
S Sbgne sba (K88 Ses 055 5 5 05 oS slaw a5 b las basls Gty ase ls aas o Seslul
Sl EaSTYY/F 1, K5 RS Sas s 5 gladile culs, o o)sba am F 15 5 s cbdile cu, 5w S5 J‘"L
i Jo\o e e 53 5 8 (S5 (g e 00 0 SYOV/FY) (K5 88 Sas 055 5 (V/¥R) S v pasls
Kb a Jb, )8 a8 Slao yle 50 0y Erse 0 A Y [.Sl; 4 sl (VP/YY) w5 50 3}. laws o iy &S - s
a3 )5 cals S5 L8k cos db JsB L 5 sl Sessl8 ad S8 s Sas 55 dile g Lol oo Lis
56 Gl i s Slae p i g 53 25 im0 5 Sladile Sas 055 5 S el KRS w5y (S5
SV g 5o 0 8 O/ 5 8/00 B/A% Ll o e o6 JsB Lk 5 demd S5s1S aml S8 Jols K3 8 s ol
s 513 Sas ool Shas b cos JolS by S as Jols w00 558 oS5

sl lcd sl (oS o culb el S5 18 Js sbeuS 5 ( alS Curen 1S Glaols

Sl S Bolas ol ¥ 5 a8 sbS S dodio
Olyea Gz 5l e 4 e (Lattanzio ef al., 2009) Cynara cardunculus L. var. scolymus ) 55 5 58

o) 4 @‘3 Sl Sl e Olsea oS ol die Oblelis o3l pls 4 Glate o950 ol 5l s~ (L) Fiori
Lombardo <El Senousy ef al., 2014) cwl sus asls é“e\i () d,ﬂﬁ das) o) Cilises slaslsl &S el



e SIS AS 5 S s S

SblS 5 Shee I8 5 elys Jelse alasl (2009
g > Sl ag WSy S S sosbacd wy ps‘f P
Casbs 5 ik e Julse 31 15 S a2l 518
Dadvand Sarab ef al., ) &S s\l 5 4 lds 5l 5
5> (Mentha piperita L.) Jas &L‘x’ bl (2008
sy plas (@fj’:.a)a e ¥ 5\ AY A) iz 6\-“’(‘5‘}
g 2 8 Ve (S5 5 Sas s Sas oy iy
Taheri s, ;3 .(Zehtab-Salmasi ef al., 2008) sl oy
SLs S 5o wn (S5 S eon S (YY) LS
ol 1S s ls ol 5 oS (Thymus spp.) e s] Cilisne
6)\3";:&4 J.:L 33 )\ad'.u iy, Kis s @.\}m r\.,\.'.\
SOR A 6’-\-‘ (Y‘\/\) u\)&mﬁ 3Lebaschi w)\; 4 LA
Sl @S s S s Shee L, ows S5
Ol Glise bl s Ll s s (Thymus vulgaris)
M5 i g Yo bS5 s 2L sl cS

g by el s Shae 5 S 03bs
= oS LGl b, 5 a5 55 5 sladile pas
s See S 4 i Ly s ol (e olie Gl ),
4 cbdde cuglis oa o3l sd e Ban oS
Ao iSile Sl sl Cuspame ol asa 5 LSl
Ul Gl el ol J a8 plesd e s,
Jozarian ef al., ) o) 48l 305 camenl 2155 ol 2,
Jolos Sl (S ag calS (S5 e bl cnen 2 (2014
Dl ohs oL 5 Shae oy i 4 i Gl e
oes 5 Hossaini .ol s3g ol Kby amg 3,90
oo gl o dle syam & S 2l (Y0)
0 e LU W5 ol s (dmaranthus retroflexus L.)
|, Satureja sahendica Bornm.) (sxgw o) ,0 (il
Raoofy , Gity CL“ Sl a8 Jses Ay 5 ol
s Shes (K 3 o5 oo ol 3l CulSs (YA
el cal 4, 5 gbdle aws e bl

AY -

sne e C opalis 5l ae K55S et al., 2010
Lombardo e ) o sl m dop| 5 jaus (A cael)
o4 bJss L 5 (Pandino et al, 2013 wl, 2012
Falco ) 558 o o gme ol 5o 5 Sid 5B (slasd
eSSl g &S oS ol GbS, ) et al, 2015
ol a5 W85l plis gl o aale s
23 Ssmsn Olssar odsul b3 ke 5o s Lls say oS
.Raccuia & Melilli, 2004) 55i o oslizul Jlrs clalic
Gl 5 e olS s il glaads s dss
Beckman, ) &)y 15 boisl 5 o048 sbis 4
Sl w8 Ol liea LS ol 2000
o SOl a0 Wils e e WS e Jas 20
asl saSedsloe (I8 s Shee 5o a5 ol e dex )
.(Holst & Williamson, 2008 Pandino et al., 2013)
Olssa KB om0 5 SIS Gl
wrls Kp RS Bl 5 S, 0 oSy sl
oSy JS,sba (Romani et al, 2006) xleas
o sbdsmlS 4 cond (K558 b, 5o sk
cbed sl o 5o (Salem et al., 2015) x,)s 545 i
1S s sy sl 5 Sl K55S (555 K8 w5
25l ao 5 3505 s Seard Sl 5 gaS clile s
Matuschowski ef al., ) ses 6345 Cumdl Sl sl
5 s ol (lsymsl (Zhu e al, 2004 2005
sy 4 o sid S ole) easlid S ao el
s sdgn sl io ol 5s Pl oS 55 e aiS
o 338 o 250mn IS L 502 (S 2S5l Lo ol >
2B 4 0 5 a8 e i AS 5l Sl (e
52 0l G5 riman (K538 ()l (2 10 e IS
Jea olsisa bagys W 4 boas JymdS s Sl
{Gebhardt, 1998) ol suz o3ls Cod o 554

SlE et olss & s oli diliie il
(LA e aben ) il Julge b v sl
5 S5 el (Jab wcasb, Lo cb S gl e
Saharkhiz ef al., ) 3,8 o )3 dilie ol,5 clacdles



AYN

L g, g Slge
S as;5e 5o VA0 Jle o glas) e (b))
Olae ) c—;") e S ol (63508 suSzils
a0 0) 5 Jls o e a3 YO 5 45,0 YO ool 2
Lo o 51 e YN0 glis,l 5 (30 Jsb s A-
LT B Oy W U VS W RN O R B
bt ol 3T Gl Joe 4 (Saz) (mlisls
sl s ol mis sbls eVl Sul e e YVY
i XY ol sl gl begie 5 ey Sidaes
2y Juas Jsb 5o plse s ol Sl el sl S sl

el s sols las J.i.ﬂ 9 Ll

(:‘Jf &..\.w s 53) Ly

‘~-~-*—
\ .
Culge ."JJ‘ J\JJ.;
3"

-
-

-9- 28 s

0 oyl FO s ol eme 5 ossls LS Slidss aslialego

sk 6, JQL ool s (Y-\F) Mirshekari
s 4l o Shae iy s el (Chenopodium album)
PUREAVSIT Jg-;\.; 5 r,S\JJ a8l las absl, el
S s sl s ol olese o p cle Gas e
ol glas zlsl Ll ) s sl el 5wl 5 Ses
ez 5 NG S5 a8 5l Bl s al e nizen
YO j\j By cale VS\j .4\.‘>\) A 6\)\ 4 ejéke.Lw ey
S s S Lol s See B 22 A

2 8L5) a5 50 5 e cpl J S 0y saiaaplis
5 ale Cle el o b GBS i 4 A |
ax bl oloys 5o alS Cb a4 o535, Ll S
J)MW,)}:SJ.;M):A{,@\.RCL“):
BEl d,..a;u J\ ¢L£J3J<S o\.,f )\ ddxe &)J\J 9 @\.\i—

S 5 S o Sas Wy WS S e, sl

v. #ﬂ\ \O .

- a» a» o - g
. ‘ ~-~*~ \. %

s sl 05 A B

—h— . ol

SIS wiy Jas Jub s aneS 5 andy slales (3,0 - K2

5 Sany) glie olie plhe s b Sy abi
S L0 e G pa Bl o5 ¥ Glasl (G 200
5 3l S il S (bl mls el s ag
Slo sas oz ool (e (Sandy-loam) o - )
olas V Jeas 5o g«i’v..hﬂ a5 S glans 5 Sss

) s 00l

N A U [ P P W
ol 03 o e Jelse ai ol 1SS an b ol
3 A Ay 8 X ) calS (Sl Jels nbes]
By o sbdile 52 pae g 052y e 53 5 (me e
bl e leoslel Ollee clS 51 s Wl S



e SIS AS 5 S s S

AYY

S bt 5 (S Olopas -\ Joi

(o tle) S s

Yo%, Y.
\ q (L) oo
ve vy () o e Doy
\s \Y () cdoms
/SN /0¥ (o ot etas s owd) S 5%
v/00 V/$
5 v/0 (h) sai s (5 3l 5o
\/¥A \/¥VY S esle
WRY Y ) (/)/Jf 0555 o Sl g
t4 oY (PSS 2 p S (o) s J i
cY. £f. (p 5 kS 2 p 5 het) s BB by

by p b 8 (S5 8S Ses 055 At el S o
S5 oble s B oSl ool oS s 5l ay Ve
ek BS bl (S o3 Kol ¢l &
) e M ols 3 ol L dms A sles s el FA
s by Sas 055 LS pas Sas 5l gl
S ey et S 255 G0 sl ol el b s
@.\A}T slasaly o a3 gladdle ¢l gluls
Jab obl s gl Sas o35 Sl [ odies by
P i /0y a3l 5 e sadile K53 88 0,
sl b S0 ol 4 pas S gl 5 sy S o S
5293 0055 el FA ) G 5 Jite ol 3 sl a2 5 A

s S
N SRR RN R
owed & (Amon, 1967) az ¢ ,Ss3ll ¢ gid b (6,80 lae
Q)M*’\J}k’“fjgg\*‘\' DL b)'b 3}' 43}»5 "; '/Y Q)Jé.’.a
Voo o b aidn Vo Dde 4y b ga) s A o TA-
e o gl ol o s el mle 4iBs 5 40
i (e sy iSl) O slacab S 5b @ sy kS

S Kp RS S o ileesll 5 mlas 5l
o) Y 70l 50 0 00l 4 olgaal LA OBL S e
S e i Job 4 sy i Jols ol S 55 VY40
O LR K- % PP - S8 PR XN CON B P
ot 5 Az ol (S5 o ity 5 53 b O wzalS
93 A e 53 sles Gl Bssse bS5 4 e, b L
e oS 555 5 5k UML sbiten xar S (S, an b
0+ 5 el sl 3l J8) Cas 33 5 o8l 58 PSS Y
2 J b a5 Sl s 03 3 LI (ctlS 3l s 59,
5 Sladile U le oy s ool a2, b b
A 8 el s bow s ey Sllas 0 Jas J5b
s 550 oole Llade (Y410) o, 5 Salata _z ) S ol
A 0 03 S gy Sl &S @.L‘”jj. > g;‘")s;‘s
o 500 V0 Gl cnl o o) el i ames
s Sl ol 5 olS iz, oLl plsea clS

&j;ojj‘&jchmubu

s ) elizal b az; Jab oLl 5o K8 S e
Delta-T area meter; Delta-T ) g-Ws c‘wf B Cla.d
2=l am 5 o, Se5lul (Device Ltd., Cambridge, UK



AYY

Il /0 s S sl e ¥ a5
Ju S Jﬁbr Sy il e ¥ .93JT S e i e
Ake Voa hiaol 5353 Lol e 5 038 Lo
SaS 4 s bl o3 K5) O ol s sl
sl 0 0% £se Jsb 55 UV gy il o8
e S 4 b b nSsu o550l Llade 5 s
o osle ol CBE s 5 KB sl 5l
ook LIV G a8 Jolow 51 sals plyea s 3

e ool g0 0 a4 o)las g

Wosls Jolo 5y 520

pm b ) bl el Jli 5 Jol Gl il
A5 50 GLM w5l eslawad b (ANOVA) b)),
a5 3 U8 oS S5 4 25Y wndl s 4 525 SAS 9.2
455 3 oozl L) besiladl w5 02 Jlos 5l (milisls
Sl anlis ol as Jols bl (Univariate
s gine olis JBlam oygas] 5l solial b ey 5 3,90 Slio
i 2l 70 Sl a5 (LSD)

S oo Do dsesls Ll 4 s el

Sis 055 5 S 3RE S o (K55S Sas 055
bl 5wy (S5 5l o ol sba 5 p Gile
JS Jés IS 5 b Jss S Sy Sl 815 58 Lile
cals S5 a8 55 5 dle s b cow Lis
(Y Joam) ctlis Sl oyl 5 (oolsine ol gl S
J98 omizmed 5 del S5 IS el KB sl 4520
WS s o e lasles Sl g f\, pae ol o6
5 K59 (S 5 Shas by LS Sl , 4y
A sy WS j-‘\-' Cod (Gl sme by b s
2 Sl T 3 5 e Sl S 5§
Sl b Slio 51 adhsl 53 (F Jpam) el gl

XS e B oy 5550 (5

0 oyl FO s ol eme 5 ossls LS Slidss aslialego

6J;°JL4;

S ol (K388 sy Sy oolas ag sk
¥y ensm I dm 503 S o | odt Kt el S,
0555 i Al er 10+ bty o] o o3, 3 ¢ 5
3 S 059 3 e s Lol 700 Sl Jee A ol 4
A SN, plase ol oy By Yo bl (L
BTN ESTR ol o)l el oY b s e ) e
SUadsl s 4 70 Jebl K8 4 sl sl 2alS 5
Glo g e, olo el 5l aslae (LU L s sadls S
.(British Pharmacopeia, 2000) 4.z

Aol S555M8 5 el KB
RVA T\ERRVAR {0 JCH S R VR W W I R PN VA
ﬁ;\ﬁgpﬁw.uwrf&/\,f YO /0
S o Jae s e Vo oo505 JU K a0 4 Jsloe
A ¥ Jls /0 S sl e ¥ i o
Jls S oslssm 25w Sk ¥ ocalg s FRREPS
PREE N U I W PV & S R R g B
£ Jsb 3 UV sty Sl ol S8 w gl s
25 4 Y el cey bs iy 5 em el 040
b a5 |l SIS sl 5 izt e S o
Conc=35.61327A- La aal, | aby e s lilial i
el oy e Voo a 5o p S e s 016151
Adke YO- s ol Jlade Y/0 (oo ) sladd |
Dbl 5o a8, IS oL adsl 035 4 ax s b Al Al
British Pharmacopeia, ) b awle sl K38 a0 )s

.(2000

ks
S 4l =-MT¢'-J-3 r\? olas 5l e S
S5 0 = il SaSay 5 i gl e Vo035
o Jie il e V0303 LK paos 4 el | i



S5 o515 5 5 e 5l cov s 3550 Slio Sla e (o Slke - Jodx

25 53 £ S ol
JS Jebs S b Ji548 a S5 S Iy S 05 df Ol s e
BIRS-E SASS S 3
VAY/ . oS VA VAR o/ e\ o/ e\ ARAAVA R Y/vans Y BEY
VEVNO/ YT \VAT /AT -/fY \Vi2d voo/fY* \7 \ Py
VAA/-A* AN o)y RIS \/AF YAAYY/VO™ YA/ Y oS5
VAY/ .o VAR VAR VAR S VAR VYV/VAm < /0¥ Y WS1ox; e e
Y-0/Y0 /N VAR 4 o/-F /-0 VF-V/VO \/AY \O (1229
OF/YA £/.0 ¥/V0 £/37 /YA Y¥/FO 40 () &)y o o

70 57N sl CL.N 53 s gme OVasl s 5 s Ll e GO pae s



AYO

A > En Ny F 6“"('5‘)3\%6)\3@# M|
2 SHSS Sy ol ¥ Jsanr 4 4y Lol
VSl b amlis 5o me e s A 5 FF oSl
ao 3 YAOA 5 YN/FY $/NY (o ia p e 53 G

NUR ALY

0 oyl FO s ol eme 5 ossls LS Slidss aslialego

d&'ﬁ)é&?ﬂé‘.\&'f

$aos WA (S (g 5 sladile e
5ol Jaul i b alie s K5 S8 w5 50 & ol
¥ o) s 5 » bl
S olaw b b cnlS Gl a5
Gy 50 Sy slaw oy i (Y Joan) caslsy (K55 XS

55 (S5 5 50 e Jol (31 b ot 3550 Slio Sl dalie =¥ Joix

S dle K25 055 S e g5l S Kb 03 S ol oS5 o
(e 530 5) SIS (e 53 25) S <5 7
‘b Y/-Va VA+/\da \O/ - Aa <G, s
OY/VAa \/¥\b \Y4/AYb \Y/- b s,
Y4/\4a AVAY\" 44/\Ye \#/¥Ya Y
Y. /#Vab \/0+b \\#/YPc \O/YYa f
Y\/V#ab Y/Yda YOY/¥Ya \Y/AYb 4
\Y/4Yb Y/-4a \V\/-¥b \\/#5b A

.)Jj\xv.b\gdj\:d;ud%\zo JL;:;‘CE.N):5JbT£bJj‘Q}L~jh):3)wa5\jJﬂ« d}fd\)‘gdbﬁ\#

3ot e e o0 Wy Oid oS L aglie 5o m e e

SJ..; CE“ oexle &S bl gdss ) C’L"
52 ke Sl b e il e s sbay (K05 &S
5 By Ll ya 5l zan UYV/AA G p sbdide s
AV Jsan) 0p 5 sadile )y
Dlade op i &S gosbay amals Sols g GJbT

G EASe DO By R WS os (Y/¥4) 580 cas
B 3,3 chu ub\.w S el ,....45/ ey S

g;“ﬁjfﬁ/ SE 05

ssba Gsam pae 5 Leae) S e Ll
s S5 b o 1, (K08 K8 Ses 035 )l o
2 S8 Sas o5 plel geer (Y Jsan)
Sl pa IYY/Ee 5 gadile b culs) pae Ll
Y o) os 5p sbadile Lo, Ll 2

s B Sl s K388 Ses ol
AV dsas) cals o Lol gme OVl aalla
0o e ity LESL anlie @l el
Folo e 3 4 i (515 o S S S
Golel Ml 5 (e e 53 25 YOY/FY) us
adlae ool bl catls LS5 il b gols e
Gaos YY/OY 5 OF/-A /AN LialS sazmsplai
Pan AT S s (K588 Ses g



e SIS AS 5 S s S

cuils Sl g e b ols e bl Bdsl 5 5
ﬂ&@ﬂduﬁ}ﬁuﬁé\j&,\}\.(\” Joas)
FX Sl & Gl 4 s 5 e Ses 5y
PY/EN 5 XXXV VAV/VY o ja oo 50 4 A
055 RS me e 50 g 0 @S5 L A lie 5 do s

sl ool e gl Sas

dowl S35 8 5 sl KB pU 58 Ly ) s
AU (s S5 5 dle) bl sl
0 Il (F Joas) sl Slao ol 5 ool sne
5 deel KB b Ul sons G e Sl
A sbdle jae cae lla s sl S5,
52 (0 ) 3g 5 a0 sladile ae Ll s 5l e
Jsd s hos cp i 58 s 250 GBS S
2 8n P WS sl K855 5 sl SBE b

AYS

ol B! Ease 2 Am A Fo Sl
X sS4 5l ol gl sl s b s i
NYY 5 ¥¥/¥8 OY/AY i o 5> i A 5 ¥
S5 e s S Sy e atle Ao

Y ) aimils e e o Wi 7

Spsbdle K25 o5

ool Jels ass 50 5 Gladie G ) 5o
Portulaca ) & J(Amaranthus retroflexus)
Jocas ke (Sorghum halepense) \é (villosa
Digitaria ) &of. e 5 (Polygonum aviculare)
i sbale Kes o5y wSle . us s (sanguinalis
Brre 03 r;g OY/VA 5 e bl o S 5o
KA PEERrpe

Sis 035 Sl ssba S5 S8 W, S\
i &S Sosba ol 53 b ces 1 e Gl
BSASe 0° A 93 ps‘f" 4 e 5 cale Sis s

S5t (515 5 50 e b ot (K58 45l el plie) AS Slio Sl e oS3 ¥ Uiz

> Sas 3 Sas > Ses Jsd b S5 A8 S ax 53
i O s polis
Jsd b Sl S350 Sl S Y o] o] 305
¥/ VA F/yyms \/OYms AL o/ yms AL \ SIS
§/Y s \V/q 8 g/ayms o/ AT o/ \ S ik
\E/N 0™ f5/. \V/YA® o/ fos < /yyms VAR ES Y oS1s
. /s \/Yyms . /OVS /ems o/ fos /eAms \ WS p e
\/VY £/93 \/4Y /Y - /X$ /N \0 158
Y8/ A Y&/AY YV/AA \#/VY \VF/0A \F/5V () O s g >

70 57N s cb.w 53,13 gae SVus stk 5 1 e M| pae s



AYV

0 oyl FO s ol eme 5 ossls LS Slidss aslialego

S o515 55 e b cou KRS (sl sbed slke) iS Slio 6 Klke auglie =0 oo

3 8- S50 s Sas 3 8-

Sk SEl

b sk S el S o oo S ] i oA e
(%) e
(e 208 (g 20 8) (e 030 ) )

Y/\Y F/V /N4 Y/Y\ Y/04 Y/YY culs P
Y/\Y f/av Y/\N Y/\V Y/¥0 Y/\V <,
Y/YYb Y/Y-c Y/-V¢ Y/+A Y/\A Y/ Y
Y/5Yb ¥/YYbe Y/Vibe Y/Y Y/08 Y/YV ¥
0/Ada 1/00a 0/44a Y/Y4 Y/VA Y/YY 5
Y/VVb £/Y5b Y/A¥b Y/\A \Was Y/YY A

515 o b ol gt SN il o 53 LT BLd 5l g p 55 S e Gy b bl

Joaz) oS adg me e 0 i A5 T Y oSy
s i o s SIS e 5 L0
5 ad edalie mpe e 53 wim £ Sy 5o Pl Jsd L
prase 02 am Ao T LSy b anli s
Shors YO/AR 5 DO/TY SYAY Lnll s ia

0 Jgam) ols glas

b S

Solagme ssbay IS Jds IS 5 b Jbs NS a b NS
S s Jos ol s £ 015 5 dile Js 5 o
FRESIEPLS ﬁb soll B ) g,,-<u-"f<5 G5 oS5
Dlade i J Bl LY Joan) cals oo )l
b e 2 Aa A s T Sy s Slas Gl
(F Joaz) sy

a Jds S F Jsax o sad L) s ulad
Lo, dule 5o (K,,88 IS Sy S 5 b Sy S
Sl xS aons V/AY 5 A/ /A a5 h dile
Koy e e Lol pue bl e

Sl K558 5 dad SBE 0 S5y 3 Sas
saisl liv b Sb 5 dle Sl
bl oMl Wy Sy ik cobe Ll el
Joan) wmals Slio o)l 5 Sass b o)l g
Sl 5 Shae 48 sl ol Sle amlie gl (F
S PO - P YA VPR VoW RS W P L
s YO/AY YO/ Cusa s a sbdlke jeas
o sbdde L eul) Lila sl ray s YE/PY
bl Bl 5l s Sae OMasl ol a0y

0 Jsax) 358 s g
alllas 5550 55 6\-%5\} 53 el K85 See
S osba il > L oobire olel s
5o (g e 5o e S 0/89) Cho cnl Llade cnri
DF/VO SO/FY 5 as sanlin sy o 5 65 7 oS5
B AT N | duVS\; 5l i ao,s YO/AA
adllas 5,50 GLnSl 5 o 5o (0 Jsan) 25w e
(mroie 53 08 A/00) dol K55 48 5 Shas o 2
FOITY i 500 e 0 4 P oS5 4 e
L aslie L3 e it o Shas ao,s FE/FO 5 00/V-



e AR AS 5 S s Shas AYA
S5t (515 5 50 e 3 oo (KRS 4858 i (ks alie F Joaz
5 el b 5,8 a Jis NS w5 oS
P P P S ke
(5 85 p 8 Rp S ) (585 p 8 oA (5 805 p 8 Ao S ) (e 3 & 5)
O/fYa V/MNa Y/Ma <ol pas
0/14b \/§¥b Y/0Fb <,
Y/ A Y/AA Y/ Y
Y/YN\ Y/08 Y/YV ¥
Y/¥4 Y/V Y/YY 4
Y/\A Y/8Y Y/YY A

515 o b ol gt SN il o 53 LT BLd 5l gt a 55 S e Gy b sl

el el e IS bwiy b e, 5 5 sbadils
sbaike s U e, 31 (Y410) Giti , Raoofi
e Pl 2S5 oS Olosas gy WSl 5
L.;\Jw o o‘iﬁ)b Nk ) Ses s 5 ooss &S ol gl
o pf VEYA 5 ¥22F C ) 5o sladie o0 e
oy 5 s Ll s 5l ran b e ssba (me e
(poaie 03 05 AYY 5 YYY/4 (i) 5p sladile
.J}g
w}j\dj\:jeﬁjﬁ\»‘%»j\jﬁvs\jp
51 (Vaziri et al., 2011) J.JQAS Jor e sy
Sl oty s 4 58 ag a5l Gt S5 50 e
Ansari ) sy S @l Wy S 5 oS
ol cu L swea .(Ardali & Aghaalikhani, 2015
chw )\.@} gb.bu DL (Y' \V) Q\J\S&.h 9 Emadl ‘AJJLEA
o s A 5 (oS Olosas s L as S5
&S wsls plas 5 05 S w) » (Phaseolus vulgaris L.)
S oz Ly Siden s Ses Rl3 ca s
25 M S Sesslen s Ses UY/0 pe e
il s oo (YY) ol 5 Tazeh sboasl

b)) ol 3 Ses B &9 vs‘)'

Sl sl il Jdba 5 sbdds dal 51 s
=5 0blS 5 Shas 5 sai 5 0ty 2li sl s O 5
Ms (Bvans et al, 2003) 5,8 . 3 &b cou
B oS ol Ble e (K588 S sl aalS
Sosba .Cadls j<.,.,\§w 2 by glulale oy e,
b ooa g sl oS s ols S L oS
MWy ol Gles Gl BB Jlaie 4 jmags anl s
ol 4 i Salg 5o s e wald s S,
5 Ansari Ardali Lul) caen 53 o @y o S slaw
ol Bl a8 wsly plas ddss s (Y+10) Aghaalikhani
S olams 28l e 205 s Al Lo w15
5l c&s> s (Y-\A) Raoofy 5 Gity )18 .oz
Gy oSl SRl 5 Jas gl S oslw s
)l
S5 sbale 31eas bl ol WLl
cli, Uy 4 ams b sl oblS 5 Sles wipas
N T -t N LA A R T Y ALYt
(Y +\0) Mirshekari CL“ .(AuSkalniené et al., 2010)
Brassica napus ) 1S K550 3 Shas aS sls las 55
S sladle ci, J“’L s (5ol e Hsba (L.



AYA

clm Oy i &S o)l o) 3l co\Ss (anisum L.
Caidy a0 0 50 5 ¥ (S5 50 (mm e </ NNA) S
WS oo (e o/0AY) Cao ool Ol cn S 5 Jol
A Sl m e sie 5o &5 Y
PREge e pasle =) oS i sbaesl s oo
Cr e alg 5 a5 il walga (g iy Gt s Az o
Murphy et al., ) s34 oo 5 » e s 5wy oS
2o dke el oS olulale sl L (1996
2 Sis ol e plie walS (S mlBl Sl
a8l £l pss 26 5 00 S 50 slacile
o) s ¢l (Rajcan & Swanton, 2001) x\ .
2SS B Y s ol gl 3
S 5 S 8 e B Mot i o5

535 5 M) iz s badile ;b 5l oSl et
el e e a8 5o dile sad s sbawy Sas
008 opide &S ol plas (YN F) o, 5 Jozarian
Glycine ) Lgw w550 ¥o oS5 0 50 sladide Sas
s oS5 Gl 3 5 el Gy i 20 o (max L.
c}\-d Al awlS ass5e 5o 5 sldke Ses o),
Sl 0 (YY) o,Sas 5 Ghahari s
iy 5 (mese 0o W e s Yo ) s slanSls
s sbale Sas oy ol plas 55 5 e sbdde
Trigonella foenum ) Ao )l Niks Vs‘j ol 3G
Hsba e 03 S5 Yo 5 Ve 4N ) (gracum L.
2l LS o)l s
Al banlie 53 mpee s wn PSS
SBE 5 Sas wilas Slao 55 ) 2550 bS5
3 See 4 ol e L b Jss b 5 el S35 K 5 ol
L3 by Cod S5 ) 00 (SO 388 i Sas osle
el Jas 5 sl S35 88 5 sl S8 s Slae
SIS Sas 555 5 Slio ol Gl 0o ol
ol,&sa 5 Ghyasy-Oskoee aue) cped o .J.:Jda Sy
ol sme 5 Cute abaly &S ol Bl adsw 5 (Y4A)

0 oyl FO s ol eme 5 ossls LS Slidss aslialego

&g \"5‘45 ol 3G a8 sl o\ (Borago officinalis L.)
S Gosba sl gla Bl o8 Kb o S
oS s O o p SAS FRONAY) o aay
5 Ve slaaSl L Jlie (LS s p SASYYAY/Y)
Ghiasy- K3 oo 3 .0 saalin B 0> A Yo
A0 N+ ) Wy oS5 56 (Y-\A) oL, Ses 5 Oskoee
059 > 8 Cilises thw s (e 0 4 YO Y-
Cnicun ) _wdis,)\> &S 5 &S5 58Sk 5 )
IS losn &S s S 2o\ 5 05 S ) (benedictus
il S cL-“ axly oo wg WSy il L
Vefe) elogn Slde i oS (sosba g Lls 55
sanlin m e ie 3 65 YF (S5 5o G s S5k
Y

Gl s Ak, Ce e o VUM 5o SIS sk
Ll i) ssdpe s G2 sbadile (S5 m
sl (Akey et al., 1990) 555 5\l 5355 25 ol
adsl S Jdoay &S 5l olas (Y- VA) Raoofy 5 Gity
oS 4 Cod S sbadile &S e s o8 Slatys
03 5 035 Jae ol oS 5l g8 pe aals Jals gl
Cx e i Pl b e glacale culB) 5 e culy
A ol S e a8

w4z B s el 2a 5ot S 880k
salS wy, ws S mlEl L K8 S8 b,
2 SRS sbay Syl 4 oams LUl
wizils mhaw asly 55 st S e rie alS)
gl saxls 5 s gl 1 a8 8ol cal il
il B g S isls olanil aon ) e S
i SIS G Ll e At A Sl S8 Sy
S S pa e 03 A WS 0 S pha & )sba
ol Ol Dsli dim p s me e 0 Wi PSS
28 Jbgae ol Bl 51,80 S s cae
g6 6 s 5) (Y-14) Ebrahimi 4 Fateh 2,153
Alprse 0 0500 5 ¥ X)Wy Sy, cals
Pimpinella ) ¢ g 55,15 ARk iS5 oS o Sas



e SIS AS 5 S s S

Jes S 5 b s NS @ b5 IS ol S35 08 5 an]
s nl 5o 5 sadile Sas o5y 5 K588 IS
oS S 5550 50 S Slio op g el il
055 Ol el BliosleS 5 il 555 ps)b
A 5550 5e 00l sos 5 LSS [y Jsame S Sas
el S 5 Shas (it poeme 53 5 S5
2y # S a gl pb JsB L 5 sl S5,
2 0S5 O/AY 5 A/00 O/A8 (i ia) s me e
Sax ool 3 Shae 5 cos JlS 55bay oS (pe
o sbdle pas Sl 4 an 5 b ries als )3
LSS Sk 3 o YT sl
dle 3l ole Ll e jo i)l Jeame opl caS s

.:a;@wj)’jm

& Sl

5SS gl b plae b5l Gl s ol
Solassls o8 oBalsl 8 Slas 5 Ol sgew
5 e ol Slalasenn .l oo S eslial ol pl ans
s 555 Ul om0 ) dedsl s
Jor Gl oS e (@l LB e 5 S e
..\,..\@

solaiw! 8590 sl

- Akbari, Sh., Kafi, M. and Rezvan Beidokhti, Sh.,
2017. The effect of drought stress and plant density
on biochemical and physiological characteristics of
two garlic (Allium sativum L.) ecotypes. Iranian
Journal of Field Crops Research, 14(4): 665-674.

- Akey, W.C., Jurik, T'W. and Dekker, J., 1990.
Competition for light between velvetleaf (4butilon
theophrasti) and soybean (Glycine max). Weed
Research, 30: 403-411.

- Ansari Ardali, S. and Aghaalikhani, M., 2015. Effect
of plant density and nitrogen fertilizer rate on forage
yield and quality of cultivated amaranth
(Amaranthus cruentus L.). Iranian Journal of Crop
Sciences, 7(1): 35-45.

AY -

Semy mdde )l Sis o3le 5 Shee L Cnicin 5 Shes oy
5l

e oS 3b3 ol 4 S S5 ol
2\ 5 Sdas Wlg o 5 (Pengetal., 1993) oy s
(et cpl s VO e RO A B
saaSl 5 oS ws S 1S (YY) o, 8s 5 Akbari
bl U (gasie 53 65 00 5 ¥e ) e wiy
53 08 8o 5 b S5 NS (85 IS ol
oLea 5 Emadi .czly (b 5 55 b) e S
2 G WS o Sl i Gl ) &S sl plas (YY)
Sols e ke J.;L (Phaseolus vulgaris) g L3
el 223 b 5@ Yy IS ol

o Rl s el oblS L S, Jeds IS
oS g gmed Joa Sl pas 5 5 sladile
3,05 6 i Llaie 055 a8 sha w13 jolie 4 2l))
olidss > .(Shafagh-Kolvanagh et al, 2016)
5 (YoF) LK 5 Santos Luy & clullas
ol sas Gl S s el (Y41 F) ol SKes 5 Hamzei
Jeos NS alS s i sa e sladile s, S
Lens ) _was 5 (Beta vulgaris) s ssa> ;5 S,
LS L5 cbacale cus, dal; s 53 .o (culinaris
sl (Rosmarinus officinalis L.) ,b5, o5,
Gl e oha sl plie Jole 4 plaas
S sl 5l eas 53555 S ke 4 ol e i
Lol ool s S plasle js wlal (38 35 10
(JS 5 b @) Jds IS ol 28 o 52 soide
(Sadegh et al., 2019) sz S ,

cldle o, &S el LWL L S olaea
o xS s oSl gl e e
S s K38 s Js IS Sl 5 S
el KB s Sas 5 aond b e 6)\*1
oS5 ilase gkl pb JaB 5 sl S35 S
035 S ol obsgine Ul LSl K53 K8 6
SB ol sl o Sas (S phe ar s (Sas



AY

response to nitrogen and plant Density. Industrial
Crops and Products, 122: 566-573.

- Gity, S. and Raoofy, M., 2018. Yield, essential oil and

some morphological characteristics of peppermint
(Mentha piperita L.) influenced by hand weeding
and plant density. Journal of Agricultural Science
and Sustainable Production, 27(1): 13-23.

Hamzei, J., Seyedi, M. and Babaei, M., 2016.
Competitive ability of lentil (Lens culinaris L.)
cultivars to weed interference under rain-fed
conditions. Journal of Agroecology, 8(1): 82-94.

Holst, B. and Williamson, G., 2008. Nutrients and
phytochemicals: From bioavailability to bioefficacy
beyond antioxidants. Current Opinion
Biotechnology, 19: 73-82.

Hossaini, S.M., Aghaalikhani, M., Sefidkon, F. and
Ghalavand, A., 2015. Vegetative and essential oil
yields of savory (Satureja sahendica Bornm.)
affected by vermicompost and redroot pigweed
(Amaranthus retroflexux L.) competition. Iranian
Journal of Medicinal and Aromatic Plants Research,
3(2): 342-356.

Jozarian, Z., Yadavi, A., Movahedi Dehnavi, M. and

Maghsodi, E., 2014. Effect of row spacing and plant
density on yield quality and quantity of soybean
under weed competition, Agroechology, 6(4): 848-
857.

Lattanzio, V., Kroon, P.A., Linsalata, V. and
Cardinali, A., 2009. Globe artichoke: a functional
food and source of nutraceutical ingredients. Journal
of Functional Foods, 1(2): 131-144.

- Lebaschi, M.H., Sharifi Ashoorabadi, E., Makizadeh

Tafti, M. and Asadi-Sanam, S., 2018. Effect of plant
density on quality and quantity yield of Thymus
vulgaris in dry farming conditions in seven
provinces of Iran. Crop Improvement, 20(1): 113-
127.

Lombardo, S., Pandino, G., Ierna, A. and
Mauromicale, G., 2012. Variation of polyphenols in
a germplasm collection of globe artichoke. Food
Research International, 46: 544-551.

- Lombardo, S., Pandino, G., Mauromicale, G., Knodler,

M., Carle, R. and Schieber, A., 2010. Influence of
genotype, harvest time and plant part on
polyphenolic composition of globe artichoke
[Cynara cardunculus L. var. scolymus (L.) Fiori].
Food Chemistry, 119: 1175-1181.

- Matuschowski, P., Nahrstedt, A. and Winterhoff, H.,

2005. Pharmacological investigations on the effect
of fresh juice from Cynara scolymus on choleretic
effects. Zeitschrift fur Phytotherapie, 26: 14-19.

Mirshekari, B., 2014. Competitive effects of
lambsquarters (Chenopodium album) on growth

0 oyl FO s ol eme 5 ossls LS Slidss aslialego

Arnon, AN., 1967. Method of extraction of
chlorophyll in the plants. Agronomy Journal, 23:
112-121.

- Auskalniené, O., PSibiSauskiené, G. and Auskalnis, A.,

2010. Cultivar and density influence on weediness in
spring barley crops. Zemdirbyeste-Agriculture,
97(2): 53-60.

- Beckman, C.H., 2000. Phenolic-storing cells: Keys to

programmed cell death and periderm formation in
wilt disease resistance and in general defense
responses in plants?. Physiological and Molecular
Plant Pathology, 57: 101-110.

British Pharmacopeia, 2000. The Stationery Office,
London.

Dadvand Sarab, M., Naghdi Badi, H., Nasri, M.,
Makkizadeh, M. and Omidi, H., 2008. Changes in
essential oil content and yield of basil in response to
different levels of nitrogen and plant density. Journal
of Medicinal Plants, 27(3): 60-70.

El Senousy, A., Farag, M.A., Al-Mahdy, D.A. and
Wessjohann, L.A., 2014. Developmental changes in
leaf phenolics composition from three artichoke cvs.
(Cynara scolymus) as determined via UHPLC-MS
and chemometrics. Phytochemistry, 108: 67-76.

Emadi, N., Jahanbin, SH. and Balouchi, H.R., 2013.
Effect of drought stress and plant density on yield
and some physiological charactristics of pino bean
(Phaseolus vulgaris L.) in Yasiuj region. Journal of
Crop Production and Processing, 3(8): 25-35.

Evans, P.S., Knezevic, Z.S., Lindquist, J.L., Shapiro,
A.C. and Blankenship, E.E., 2003. Nitrogen
application influences on the critical period for weed
control in corn. Weed Science, 51: 408-412.

- Falco, B.D., Incerti, G., Amato, M. and Lanzotti, V.,

2015. Artichoke: botanical, agronomical,
phytochemical, and pharmacological overview.
Phytochemistry Reviews, 14(6): 993-1018.

- Fateh, E. and Ebrahimi, A., 2019. Effects of different

sowing dates and plant density on qualitative and
quantitative of anise (Pimpinella anisum L.). Journal
of Plant Ecophysiology, 11(37): 178-190.

Gebhardt, R., 1998. Inhibition of cholesterol
biosynthesis in primary cultured rat hepatocytes by
artichoke (Cynara scolymus L.) extracts. Journal of
Pharmacology and Experimental Therapeutics, 286:
1122-1128.

Ghahari, M., Baradaran, R. and Forutani, R., 2013.
Effects of planting density and weeding time on
weeds and fenugreek dry mater. Middle-East Journal
of Scientific Research, 18(8): 1171-1176.

Ghiasy- Oskoeea, M., AghaAlikhania, M., Sefidkon,
F., Mokhtassi Bidgolia, A. and Ayyari, M., 2018.
Blessed thistle agronomic and phytochemical



LSS S 5 S s Sas

Salata, A., Buczkowska, H., Vicente Lopez Galarza, S.
and Moreno Roman, H., 2015. The polyphenolic
compounds content of a cardoon herb depending on
length of the vegetation period. Acta Scientiarum
Polonorum Horticulture, 14(4): 155-167.

Salem, M.B., Affes, H., Ksouda, K., Ghouibi, R.,
Sahoun, Z., Hammami, S. and Zeghal, Kh.M., 2015.
Pharmacological studies of Artichoke leaf extract
and their health benefits. Plant Foods for Human
Nutrition, 70: 441-453.

Santos, B.M., Dusky, J.A., Stall, W.M. and Gilreath,
J.P. 2004. Influence of common lambsquarter
(Chenopodium album L.) densities and phosphorus
fertilization on sugar beet. Crop Protection, 23:
173-176.

Shafagh-Kolvanagh, J., Zehtab-Salmasi, S,
Nasrollazadeh, S., Hashemi-Amidi, N. and
Dastborhan, S., 2016. Evaluation of grain yield and
protein content of barley in response to nitrogen and
weed interference. Journal of Agricultural Science
and Sustainable Production, 25(4): 119-134.

Taheri, R., Lebaschy, M.H., Zakerin, A., Bakhtiari
Ramezani, M., Borjian, A. and Makkizadeh Tafti,
M., 2013. Effects of plants densities on quantitative
and qualitative characteristics of four Thymus
species under dry farming condition of Damavand.
Iranian Journal of Medicinal and Aromatic Plants
Research, 29(3): 709-719.

Tazeh, K., Piri, I. and Mostafavi Rad, M., 2013.
Effects of plant density on flower, essential oil yield
and some important agronomic indices of Borage
(Borago officinalis L.). Journal of Plant Production
Research, 22(4): 87-100.

Vaziri, R., Biabani, A., Azizy, M., Gholizadeh, A.Gh.
and Mahdavi, A.R., 2011. Investigate effects plant
density and different fertilizer rates on the
agronomic characteristics and yield of tobacco (var.
K326). Electronic Journal of Crop Production, 3(4):
205-215.

Zehtab-Salmasi, S., Heidari, F. and Alyari, H., 2008.
Effects of microelements and plant density on
biomass and essential oil production of peppermint
(Mentha piperita L.). Plant Sciences Research, 1(1):
24-26.

Zhu, X., Zhang, H. and Lo, R., 2004. Phenolic
compounds from the leaf extract of artichoke
(Cynara scolymus L.) and their antimicrobial
activities. Journal of Agriculture and Food
Chemistry, 52: 7272-7278.

AYY

parameters, seed yield and essential oil of fennel
(Foeniculum  vulgare).  Journal  of  Crop
Ecophysiology, 8(3): 317-330.

Mirshekari, B., 2015. Effect of stage of dominant
weeds control on yield and its components in
rapeseed (Brassica napus L.). Applied Field Crops
Research, 28(3): 35-42.

- Murphy, S.D., Yakubu, Y., Weise, S.F. and Swanton,

C.J., 1996. Effect of planting patterns on intra-row
cultivation competition between corn and late
emerging weeds. Weed Science, 44: 865-870.
Pandino, G., Lombardo, S., Monaco, A.L. and
Mauromicale, G., 2013. Choice of time of harvest
influences the polyphenol profile of globe artichoke.
Journal of Functional foods, 5: 822-828.

- Peng, S., Garcia, F.V., Laza, R.C. and Cassman, K.G.,

1993. Adjustment for specific leaf weight improves
chlorophyll meter’s estimate of rice leaf nitrogen
concentration. Agronomy Journal, 85: 987-990.

Raccuia, S.A. and Melilli, M.G., 2004. Cynara
cardunculus L., a potential source of inulin in the
Mediterranean environment: screening of genetic
variability. Journal of Agriculture Research, 55:
693-698.

Rajcan, I. and Swanton, C.J., 2001. Understanding
maize-weed competition: resource competition, light
quality and whole plant. Field Crop Research, 71:
139-150.

Raoofi, M. and Giti, S., 2015. The effect of hand
weeding and planting density on the yield, essential
oil content and some morphological properties of
peppermint (Mentha Piperita L.) in Hamadan.
Journal Crop and Weed, 11(2): 154-160.

Romani, A., Pinelli, P., Cantini, C., Cimato, A. and
Heimler, D., 2006. Characterization of Violetto di
Toscana, a typical Italian variety of artichoke
(Cynara scolymus L.). Food Chemistry, 95:
221-225.

Sadegh, M., Zaefarian, F., Akbarpour, V. and Emadi,
M., 2019. Effect of fertilizer sources on biochemical
traits and yield of rosemary (Rosmarinus officinalis
L.) in competition and non- competition with weeds.
Journal of Plant Production Research, 25(4): 67-84.

Saharkhiz, M.J., Ghani, A. and Khayat, M., 2009.
Changes in essential oil composition of Clary sage
(Salvia  sclarea L.) aerial parts during its
phenological cycle. Journal of Medicinal and
Aromatic Plant Science and Biotechnology, 3(1):
90-93.



833 Iranian Journal of Medicinal and Aromatic Plants, Vol. 35, No. 5, 2019

Quantitative and qualitative performance of globe artichoke (Cynara cardunculus L.
var. scolymus (L.) Fiori) influenced by plant density and weed competition

S. Siadat-Jamian!, M. Aghaalikhani’** and A. Mokhtassi-Bidgoli’

1- Ph.D. student, Department of Agrotechnology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran

2*- Corresponding author, Department of Agrotechnology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran
E-mail: maghaalikhani@modares.ac.ir

3- Department of Agrotechnology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran

Received: March 2019 Revised: June 2019 Accepted: August 2019

Abstract

To investigate the effect of planting density on quantitative and qualitative characteristics of
globe artichoke (Cynara cardunculus L. var. Scolymus (L.) Fiori) under weedy and weed-free
conditions, a field experiment was conducted at Tarbiat Modares University, Tehran in 2016
growing season. A factorial arrangement of the experimental treatments was studied in a
randomized complete block design with three replications. The factors included four crop
planting densities (2, 4, 6 and 8 plants m™) under two conditions of presence and absence of
weeds. Different traits including leaf number per plant, leaf area index, total dry weight,
chlorophylls a, b and total chlorophyll, caffeic acid, chlorogenic acid and total polyphenol
contents were measured. The results showed that leaf number and dry weight were significantly
affected by plant density and weed competition in artichoke, so that the weed competition
reduced the artichoke dry weight by 22.4%. The highest leaf area index (2.29) and dry weight of
artichoke (253.44 g m™) were observed at 6 plants m™, while the highest number of leaves per
plant (16.33) belonged to the density of 2 plants m?. Among qualitative traits chlorophylls a, b
and total chlorophyll were only affected by weed presence while caffeic acid, chlorogenic acid
and total polyphenol contents were only affected by plant density. The effect of crop plant
density on weed leaf area and dry weight was also significant. Overall, the highest performance
of the main secondary metabolites in artichoke including caffeic acid, chlorogenic acid and total
polyphenol (5.99, 9.55 and 5.89 g m™, respectively) were obtained at 6 plants m?, completely
affected by crop dry matter yield.

Keywords: Plant population, phenolic compounds, chlorogenic acid, inter specific
competition, secondary metabolites.



