10.22092/ijmapr.2017.106579.1792 :(DOI) ez s 4clis ol e s sls pLS Sl iy 5= oke aslinbeys

(VWAF) Fre —FA e i F o ke Y sl

2bosign 9 (NP9 Dlho p 3w DWgw 9 !l Sbwdly (b Jgle 5
(Portulaca oleraca L .) 4

Y #Y \ .
&ﬁwk)&}%h;:‘fouji_‘rju‘ﬁj
ol el ol g (el sl ozl e Olidss ot daly (ghoslas suSiils ( sLEl e o5 S il a8 g gmails -\
pimoradi @gmail.com : K 5 S s es)pl sl oo dael 3131 o l8tsls gl g S loliasl oJ stame st 55 — %Y

Sl S o)) smi pll Jle 255l S0 slsland -
\YA0 g tb s @.)\5 VA0 e d\.@ C)Lé\ @.)\5 AWWA0 sl 5 icsl s @.)\5

e & 5 ¥ Kl 0 bl prals Jdsa 5 el Portulacacege ool gl o lS 5l v (Portulaca oleraca L.) 4 =

5 Sl le a0 al 5l 6Kty 55 shes g D15 als GV Gladis (2500 s 5 J5 5585 gl ] Ja s
At 3 Saslie s (So5 o S o o ity bagdha gy 5 el Sehedle 5T 31 51l b e 5 S50
D15 Gaw Lol gl oS ol oliw Q_;ij.):iuc)ulr} @LSQ,A)j,a T p-E | SRR IRV ) VRN TP v
bl ©sson \YAY JL s TS $30slaS ke () e pll Je i) dmiie Gl as5 53 (Rl
/Y ) el Sl Gl C,L.w s2bdslee oz ol LS an b ol JulS sbSsh CJL 6 s Jo, 86
Slass oo g o o 4l sluw iy t\.fﬂ)‘ Slaw () e r,?\ 5 /0 n)):.{;‘\gujrﬁ(ﬁjyd\yY 5\ /0
als ol il 429 s b 8 5 bl 3550 C epalis 5 2855, by IS ol g 53 JgensS sl (J S 53 il
J g o &l slaws oy iy Lol 70 C)"” 2 b sme S plardion 5 S50 Dlao rLA: 2o cov syl &S
oSl dlie el sy 58 Sl 1 50 28 Y 5 el Sl Ve e N Sl Sl (US55 as £5/FF)
Sl Ygn en ¥ oy shata (08 s +/-VN) A3 55008 Gl o ity oS 3l (Lt 580 Ol g 3 el Sl Jilize
J':lJ"Si:A Sl 5 el Sl clie Glacdale oS ols glas C\“ &S sbay .aﬁfﬁ;ﬁgw}“ﬁl)a rf\ 5 el

i1y ) ot Do 35 50 ol sme 5 e

Ay Hse9m by IS (b gdaa s, (Portulacaoleracal.) & 5 (Js 3555 oS adis galS sl

ool ol (Portulaca oleracea L.) ol ol | 4 5 doddo
WS 6 5 sl . (Portulacaceae) o s 5l axed))l (bt o)l B e 5 3l e s O 5l 4 as 5L

LS 5 e b, b S dlol | dls sad o)l QLS iS4 ool 4 g sl sl o
Mohamed & Hussein, ) wile Ky 5,5 Kasd 5 Cupde i anns 4 5k Gl Gl L &S
cos WHO) iler cutlig olsle by 4 (1994 (Atanassova et al., 2011) sl o oo 40l



5 whesdsn (SSdm Sy s el
5 =S Bl A e 5 25,1 oS (S gl o) 3
ol olie ) 3l S 5K Kgk e OV gz S
Jos e A oS o hanisn by b5l K
il oSS L, ATP s s p S
S 5 s o Wis (La3] el 550 5 a3 LS 5ad)
b g oS om0 oo JeSKis wa Loy S gxigm
5 LS s So Ll pline oS o pn e S e
Jb 8 buy 5 pmS s m slsbides
del Sl Joan) il J L 58 wsie
Seomg 358 go Al Sl Jou) (2ol o W jlunS)
eS e ol am sy s S s 5 K
Mengle & Kirkby, ) sy, o slia 55,2 55 A5
OS] Gty 5> oo 255 LS s 55 (2001
rodke 503 S (5L st 5o o S il asle Ll
e silie b a8 a5l ) (ol saiSIWS olsien o
S s oM s sl bolue s S
Graham et al., ) s, i 55 58 v K twdend
cedle 5leslid L (Y-11) 3, 5 Pande .(1988
s LS, K (&) 53 p Ske Vo 5 0 X/0 )
(Mentha spicata Linn. emend. Nathh. cv. ‘Arka’)
Cudls b 5o p S YO clle S w8 al 8
& Sl Sy AS I3 bl 5 Sae (515 o s
oS el 58 VL cbhedle Jb ol Lo asls
EVR P INE PR [ N FR SR
s a0 Ly 58 e o a3l e sl s gleaest
513 s S8, ol B e 558 3l
SV pH L b Sal bl gaane o Ul
5 (o i ey Sibans 5 Sas gbla s baas

L baas ol JT obe 5 Ginds a8 & 2SS 555

Yool FY sl ol eme 5 o)l LS Sladss asliabegs

sedd e ool LS 50 a5l S ol
ol ol 4 (Global panaces) Sl oSl olye
S oW slse (Lim & Quah, 2007) culens
ol s 5 oz bl (Shaw s S (S,
S ol 5 olaesl sl sl X Kl plsl 2 O >
3o b s S iy e ] e s
Mohamed & ) 5,ls 552y olS cul Cilise slapll
(o Sl 5o gls 31l -l (Hussein, 1994
B Ol b (SuSe e 5 SuSl
S5 s ek 5 cols (GlaS] ST s b
L Ll s 5p ey BB e ali g oS ol
«Simopoulos, 2002) culeais i,18 oS
.(Zhang et al., 2002
5wl (S8 eSS s el Sl
5 s Ay 53 GAS 28 LS e S olsea
ANgooti ) 5,05 (alS Llard s 5 e glaanl 5 L
LB b, cusb el » (& Nourafkan, 2015
b bl a4 oS caslie nlEl 5 s
(Y+\0) Nourafkan , Angooti .(Maddah et al., 2007)
(Ocimum basilicum L) o, g5, bl b
Ao e /0 2l S S IS
S 55 930w Sls gae (il B G ge s Sl
ol Sl Gilies ol s boas S

-5 -y
TN )

S s pania 6 ga5 2 (s Vo7 5
A5 gozs olime 5 S 5055 S sk o (AE 0sersn
3o Shas oy it 5 s 20 e s bl s e il
(Abdollahi et al., 2011) sl oy Jgo Vo Llas
el (35 0l i b AR Gane adi
23 e 8 5 sbddle 5 ol as (ol J 8

G (g ) v—.’.\-lé ol XLl QL;LS 5 Sas 25



w3 el Sdodl 3L S e 51

Jsb 5 YO RO LUlie o b oalsD) £
53 (s i 3 60 VYYO il 5o 00 OF Lldl s
o G s Jopst sl el L AYAY L
Ll asse Bl e 5o SISE ¥ L ol LS oS,
215 YO ¢ sazme 5o 5 gi‘v..\éﬂ s VO LSS 2 5o s
o0 $,sSb i F 15 ey g 3550 (09) ptile]
/O /N ) e g 3 el Sl Jol 4l
paoh e O eolal) 5 S 5 GV pe e ¥ 5
clzw 4w s (MNSoy. tetrahydrate) (ol ol o O s
aass o8y 5l aS Koy (ad 53 e SN 5 /0 o)
KAl g Se S8 alant OY g2
b oo Sl )5 o) Sleoslal Sllas 5 any
S 2l ge /0 Jolh b e e V/0XV/O sla
Naas,m S plart 5 (S Olosas om g1y
ai bl (Ol s S el Vb e Gas

0 Jsaa)

Weckx & Ciljters, ) awas aslye 535 3908 St
b Gdra s, olie alls G we bl s (1997
ol Al 0 55 5o Sl e s chle b 8 5 )
2 (l) gdasn, ole G as s Jes s @«Ug s
A2 ¢l (Calendula officinalis L.) jlgazees oLS 65
Crse Giren, pole ) Ooae oS sl pla mls
&l slaws W5 5 50 JsolS slawy (&5 5 t\.a;)\ Slas il 5l
5 SeSdem o Sas Ll 5wl o5y JselS 5
(Rezagi et al., 2015) s «ls 5 Sas
o B b G cpl (b el 4 ax g L
e Gdie s, e s el Sihedle 2l
Lot 5 olS pladion 5 Suilsise Olio >

s 8

L sigy 9 olge
o Drosel danie Gl 45,50 03 SRRsn )
Ol s 65o0liS slea (o)) gwad plel 62 )8 e

w50 S 0T 51 Jols il - Joas

) T esle pH (us/em) EC

(ppm) WLT-J,

(MO/KG) i ARSTES: Sk csl

< /YA Y/\O \BAS Foo

/Y0 AR e S

S dm 5, V0 s ol 505 V0 Aol b 5o ue 1SS

Slles w\a‘j}.\:’w 69 u—’;"T rLu\
oS3l Gl a5l base ag 5 (\YAF/F/YR)

Ol Gds L oS p sl as, ¥ 5,5 b bl
Acab e gle Fexfe coalie 4 lasls
s ol golay O son 4 g aw O S a3 aS 5, 5bay
T O T R P )
e J5b) (S5 s,0e Slio 5 was e oSSty

oh oL e85l eas A C)La\ > layd

b b, 5 OYAF/Y/8) cugusyl bl olao
3y o) pegle Vool Ly e sl Ve Aol
oS Ko bl Jols el Ollas a8 as aslS
Y ol 0 oS S a4 A LS sbdidle s
Olgw 5 sl Shodle Glasles Jleel a2l
odsl s el 5, V0 Aol a LISE an s SR
90 5 OYAF/YANY) S, ol do o o b sl



for

oo 3 M5 5 S Js IS chle o ol
UVVIS Jas) e by Sl o&aws 5 (14F4) Arnon
el b 80 oo .Jp; oolanl  (YA- -

:.4\4,3_; dlma 5 ] se

Yool FY sl ol eme 5 o)l LS Sladss asliabegs

als slaw wig 50 JgenS Slaw (o axls Slaws (= 3
@ Jos 1) pleion 5 (e 5 ods 5 JeS o
e ol S (Copmlany 5 45 55,8 (JS Jds IS b L, 1S

NI S e

Spesl oS o ssa dss i S e mglgfw = [\Y/VAFFY)-Y/FAALTO)] x VIV - W

Speslo S a b ey IS0 5 e mgigfw = [YY/A(AFY0)-F/FAAFFY)] x VY- - - W

Spcibp S mah Jis I8 8 e mg/gfw = [Y-/Y(AFYOHA/- YAFFY)] x VI - - - W
bl e 8 a 5o 455,80 S e malgfw = [V/S(AFA-)-V/FAADY )] x VI - - - W

s o ol o) K & Jpdoe Ky 45 550 0 4 S
(Cioroi, 2007) 53 % saalin S, ok 4

L lpSibe anlie 5 SAS 13 5 S 4 Laasls ST

o 2Ll 7N 570 S o 53 S35 (laals w905

390 Sl (Y Joas) uilils 4520 Joas olel
als sas Sl by ol gae S e
5 5 Ol g el Sl Gl 7 o &S (65 5bay
slaws e b i slaws  Jol Bl Jsb Wl e &) 51
S a5 0os 9 JeeS 5o 4l sl Wiy o JseS
by las (LT 70 o 5315 (615 s

VoosSde slag s dsb 53 588, o5 i A S
5 555 W 5 (0-CC) TA+ il s 0550, 2l o
el (25 /0) eolizal 5550 4 5a3
Loy oselis 2o 3 oS L C ol
Cad J}k’“ 9 N J.«Ld &S bl ow\v\r—g\ ui"-:S\ﬁ
2 ek i oley 5ol e 5 (6 S5l sl e
Sogon oy ) C el ol GlacuS 5 )
3 b saeS) (Wil s &)}&Tﬁ)wé
& a2l gy JSe 4 S
X Joow 098 25 C ol ool oS 5l oS
2o gl K4y esls 18y ke Sl b slol
s Gl oz UL i &Sssba ol

Portulaca oleracea L. o8 K54 55 0 Sloo s> v 5380 O pu 5 deond Soedles 1 (uslls 59 Y Joo

Sl 5Slee

5033 Oy i S shaws st Jsb = s ol

g JsmeS 52 FERVIT) A4l Sl sl 2l
AW/ N s FN/YE % YVE/NE s O/YA 7/0% f dee) Sl
VEA/ Y s VO/ ¥ \FE/oN s NYA s YA/ ¥ \ 35 Ol g
VAA/ - N s FY/-A s FYN/VA % V/YY s FP/N A 58 Ol g X s Kbl

A/AY V4/4A 00/AA YY/£4 00/%0 Y. s

\/AA v/v¢ \Yias IVias \-/9A - (hycv

Aol e 2N 5 70 Sl C‘L‘“ 23 ol gtre g Jls pme Ml 3525 pae saima S o5y s 5 NS



w3 el Sdodl 3L S e 51

Ao S 0 R Sl s Vs Y5
sobdde i 3 cwln bge G
PE b ad 5o p 8 el Sl e e o/
2als [l 4 Cons S it | gl 2 YL 6 o sae
03 by sl Slus asen ol glas ) sl JYF/A.
Noedee V e 51 53 (S 3 302 $F/FF) JpuS
saalin 8 Slae 2 53 25 5 aeel Kbl
Noehe /0 Bz 31 L bl B 5l &S s
Sl 58 Sl 1 53 ¢ 5 /0 5 el Sl
Sls Gl B0 /%8 1) cao pl 5l ol Lls saa
28 /0 s ) Sl ¥ se e /0 Jlasl
2t SAS MMO 4wy 3 05y S O 2

RO RSP AT AT Kol &S sy LS

B

ks C)L.w O aS sls QL...; u,...l\.u\, 4 555 c\...,
bl 315 3K Sl sl Sl s5bd sl
S JS s S b LS @ Jbs XS Bl 4 gl
(Y Joue) as samlin
C,Lw blaze 1 Jol sl Uk oxle aylie
ol 58 Sl s 5 ded Sl b d s i
Sl Voo Jo /0 2l &5 (F Joun) ol
oSl b 58 Slpe a0 28 a5 sl
S asle Jsb Ll Bl APV/VY 4 e e sl A8/5F
5 Ny /0 sl Sl (2l s Bl
IXNA G o asls slaw 58 S sals s
e Sl 6l b bl Bl 51 a8 sls 2yl 53l

Portulaca oleracea L. olS ol s Sloo pas 53800 O 5 ) Sl 51 (il ols 4525 =¥ Js0

C omeltrs =51 RN N TP b s S adss ks el e S polie

\VO/VVY sk < /NOY s </AVA % V/AOY s NARTES f dee) Sl
g/ Qw}w
3 W e % sl S L

OY/AVO Y. Uas

YA/YOY s /YoY% AR RS </YYAAND s < /PN s Y

OY/Y7h % </YYY s +/ANY s AA K < /AND A

YO/VA- YY/VAY YY/AOY YO/YOY

O/VAA 0/0A4 V/4AA £/50A A/AAO - ycv

Aol e 2N 5 70 Sl C‘L‘“ 23 ol gtre g Jls pme Ml 3525 pae saima s o5y s 5 % NS

N ¥ 5 8 Slpm 2 5 05 5 o
s ples 58 g 1 53 p 5 5 aed Sl
iz 5150 (p S den +/YA) IS S5 IS 0800 (o i
g 55 2 5V 5 el Skl Y sl </
Oiee A ol coy mls Gb el ceny 58
Naaihee ¥ las Blaze 150 (8 e +/+V) w55,
w&;ﬁuam,“ﬂ]);f;\jw\wu
& by (08 Jee VOAA) C sl olsme o iYL el
A0 2 8 /0 5 sl Shdle Y e eV il )
tls 2y VY0 el 4 s &S 55 580 Sl g

el s, olio u*-<4\-~ alie 0 Jod b

Sebcdler ¥sa oo /0 2ldsle ol Jola
Noedoe /0 58 Slpw 2l 55 05 /0 5 2l
ﬁ}&*&wrﬂﬁrﬁ\ﬁw‘wb
Ol 2 53 8 /0 5 el Sl ¥ 5e e
Had A Jeds IS e 5o Ll 1PP/8F el K
Llae 51 e Sl AYV/AVY OB b L S ol
2 r; 0 5 Al Shendle V50 s /0 o jles
5 del Sl Vel VS Sl )
Sl ¥ gn oo VG Sl 2 50 2 5 /0



f-0

Yool FY sl ol eme 5 o)l LS Sladss asliabegs

S50 i 1 55 iy 5 ) Sl e s 3 sloe Blie 31 S0ln syl —F S5z
Portulaca oleracea L .

Sles 5Sle Sl
PRI &ls slass O 3l 5 a3l sloas Skl @l gk o e 5 ] Sl
(kg/ha) JsmeS 52 S (n/bush) (cm)

\EY/Y e OA/YY b \AY/V e o/vy f vec SA 0 (MM)+ MnO (g/L)
Y04/0 d YY/8% d \OA/Y e of AV/YY b SA 0 (mM) +Mn 0/5 (g/L)
\V¢ e ¥4 d y-4/vd o/vy f AY b SA O(mM) +Mn 1 (g/L)
\¥Y/Ae f8/\\ ¢ yyrd of 04/¢f d SA 0/1(mM) + Mn O(g/L)
oyYv/oc fY/00C f0-/¥Db V-/YY C A b SA 0/1(mM) + Mn 0/5(g/L)
VYV/\ b OA/XY b 7f. a Wb AY/YY b SA 0/1(mM) + Mn 1(g/L)
oYv/\ ¢ 04/Y4 @b f0-/¥Db \Y/#V a Ar/ff% a SA 0/5(mM) + Mn O(g/L)
AAA/D a 7Y/¥Y a YVA C /Y b AY b SA 0/5(mM) + Mn 0/5(g/L)
YAY/Nd 00/7% b YYA/Y C 4/vy d Vo/%% ¢ SA 0/5(mM) +Mn 1(g/L)
ofY/ve 00/7% b f\Y/VD \Y/#V a AT/YY b SA 1(mM) + Mn O(g/L)
Yye/vd fV/\\ ¢ YAV Db NFF7 e vachb SA 1(mM) + Mn 0/5(g/L)
\YV/Y e 72/%% a YvV/vd AYY e AY b SA 1(mM) + Mn 1(g/L)
\Y¥/a e OA Db ¥\ cC Y/#% 9 YY/YY c SA 2(mM) + Mn O(g/L)
\7A0A fo/YY c \V-/Ve \Ya AY/$%7 b SA 2(mM) + Mn 0/5(g/L)
V-¥/7e Y\/AAd \YY/V e \o/PV C F8/%% C SA 2(mM) + Mn 1(g/L)

el ke o o gme OV 552y pas saimag il e o wline OBy >

(Fariduddin et al., 2003) x5 o 5301, 5 Sas
ol L] Sl ) 0 B4y 3D )
S Al 3 5LE] 5o a8 S8 s s IS ol
Azt 50 5 st Gl 5 e Al e s
(Delany et al., 1994) >, 5> Sdas 5 4, il
Gl el Sl E L mais 5 50 0
e 3 L ) Sl a8 a8 s Sas
A e il ) s Shes Lad v u,

.(Hayat et al., 2005)

L2 48l e g 3l S el Sl

Josd 5l iz S50 sbaanl b i 5o (6555
85 1S ol 2l ) 5 o oda olS el s,
Al Ly (S A a3 5 See (2l 530050
Sl 6,158 5L Wy el oS Sl
S Ol pas (RIEN o &S asl e aedl
Shakirova et al., 2003) 532 o OV game a5 5
Ol ) e s s e il ) se el Sl

53 e ol Gz LS Lulysl 5, CO, chle



3 ) Sl 22300 e 5 f.5

e Ol g 5 el Sl il b 36 sk Jlize 31 0lo alio =0 J 5

Portulaca oleraceal  ;lwsd ou Olic

olio ‘_,-;-<-'L:-‘ Jles

(o536 &,y mg/g)

JS e b Jss 48 a Jeis IS
(36 Samglg) (56 S,mglg) (36 S, mo/g)

C el RV prpity _
’ 550 Sl g 5 ol Sl

(o3 <8l mglg)

\\Y/fe -/-%0b S/ANY AR o/ ¥rf SA 0 (mM)+ MnO (g/L)
\YY/¥c -/-¥\d </\V¥Yh </\\¥h -/-0Ad SA O(mM) + Mn 0/5(g/L)
ARRVAY:! -/-¥od </\AYg </\Y0g «/+#AC SA O(mM) + Mn 1(g/L)
\f£/\b -/-¥#d -/« AVK -/+04k </+YAg SA 0/1(mM) + Mn O(g/L)
\\#/Ve </-Yfe </\N\0j </ FVj </+fhe SA 0/1(mM) + Mn 0/5(g/L)
\YV/#d </+YVe </\YAI </+VYi «/-ovd SA 0/1(mM) + Mn 1(g/L)
\YO/Ad </+OAC -/YoNd WAY 24" +/+AOb SA 0/5(mM) + Mn 0(g/L)
\Yo/0C «/+00C </YV\b </\Ma </+4\a SA 0/5(mM) + Mn 0/5(g/L)
\F-/\b ./+¥¥d -/YV\b -/\VVb ./-4¥a SA 0/5(mM) +Mn 1(g/L)
\YYC -/-$%b /Y#-C -/\V$b -/+A¥b SA 1(mM) + Mn O(g/L)
\VOA/4a </+OAC </YVYb </\Ma </+4\a SA 1(mM) + Mn 0/5(g/L)
AAEZAY¢) -/-00cC </YA-a -/\YAva -/-4Ya SA 1(mM) + Mn 1(g/L)
\YA/AC -/-#3b /Y- ¥f </\YAe </-ffFC SA 2(mM) + Mn O(g/L)
\Yv/vd </+0AC </YY0e </\ood «/+Mb SA 2(mM) + Mn 0/5(g/L)
\W¥/fe </+¥Y\a </YVOb -/\A¥a </+AAb SA 2(mM) + Mn 1(g/L)

w\.mwg;\.:a O 03 Dl gme BMasl 352y pas sl Gt 2 )3 wlae Gy >

Javaheri et al., ) (Solanum lycopersicum) 55 sas S
Al-Obeed, ) (Smmondsia chinensis) > s> (2012
Larqu-Saavedra & ) (Cucumis sativus) s (2012
Belkhadi et al., ) (Zea mays) < ,3 (Martin-Mex, 2007
5s (Kumar et al., 1999) (Glycine max) \ s 5 (2010

s Ll tls i yan sl Sl G e
Skl ;¥ 50 LoV Jlize 51w by e JgaS 5o 4ils
Lol Ol &S s 55 Slpw il 55 2 8\ 5 e
ol 2S5 el S el Sl il d o &
sl 23l ol a4 sls o oo 5 5 s
L u:;,..hﬂ o)l Jeols CL’ Al G 50 JseS

Sl aeed Shedle e b K5 G b

Sopsss sl L5 Jsay Sl e 2 Shas 5 0,
sbosoge Bl ew b sl Sdeadle sl oS
5 a1 e Sl del 5 St (e
O 55 o ol 3l Jole s G st e s Shas
S0 Qi Gl e ale 5 as Pl (S
e Sl 1 530 8 po 5 aed Sl Y5 s
2 0 SHASVVAY) 55 055 5 Shas o 5me o ity el o
Nosdee /N 008 Qi 1w bype 55 Olse
ool el o 3 il 53 05 5 el Sl
Joo GVpame s Shes 5 J3s S LmlBl L iy



f.v

Sl Gz a5 Qe Lol ()3l Il
S sy S S e ol 38w SWan 5 sl
PR N N PR VR VU VI s PR Y N
Sl,058 05 5 Gk o als slaw wlS s b Sl )l
(Malakoti & Tehrani, 1999) 45 § KK s

A /YA S Jds NS Gl on i
A e SN s el Sl Ve e oY Jiline
el St 51 adlae s el sy 580 DWWy
S 38 5 sl Sl &S0l olss s € slas
s &Lad;)\)f tls C by 2l 53l 5 (ool g
55 C ol ol QI el Sl b
s (Datetal., 1998) (Snapis) Js > sl LS Jyame
23wl 39m s Javeher e al, 2012) K jan S
bl Sheedla bz Slas b (S 3an 8 218
Kaarani ) sas saslie K)ol dunl VL (¢l sime
L Ol sl 5lapas] sl Sl (et al., 2002
88 o glamsl ml LUl Gl e s a8 e Sl
spbig o 55 SapsSl aeel Jlaie 5 an as
.(Wang et al., 2006)

S ookl a8 ks plas (mags ol s (S ba
el sbackle s 58 Sl 5 sl Shedle
5 SNOdnmsre Olho sse s NPl s
dor g b olse ool 20l s a8 e gl ol hani e

.J}&éjﬂa&)}:.e

solaiwl 090 ol

- Abdollahi, M., Jafarpour, M. and Zeinai, H., 2011.
Effect of various Salicylic Acid concentrations on
growth of Aloe vera. International Journal of
AgriScience, 1(5): 311-313.

- Al-Obeed, R.S., 2012. Jujuba postharvest fruit quality
and storage ability in response to agro-chemicals

Yool FY sl ol eme 5 o)l LS Sladss asliabegs

3,5 5> (Singh & Kaur, 1980) bl 51 Jols mls
Olidss 3l Jols s 5 (Vigna radiata) zle oLS
sheslaad b o3 oS (g5, (Mehrabian et al., 2011)
uﬁ)\;—f Sl el ol ShedJl hdslow )
oSl o e clile b 58 sl oS clons
@l o5y Ll (Plantago ovata) o) awl sl
ol s |y Do 5 Shas 5 S5om 2 Sas ails 5 Sas
28 byl gb (Ramroudi et al., 2011) el axils
el (ZnMN) abd o Loz plal e oS )

009 ol Bl s L s Shes o)) (S5 o) g s Sas Ol 3l

(Ghasemian et al., 2010) cauloss 51 sliwi 5 45 55 55
s e Dby 4y 5 QNS ol (S O a

LS S 5 A 3 Shae (Il o T 258 8,
Whitty & Chambliss, Babhulkar et al., 2000) > 5 .
508 3 5 plisyl )3l (Mosavi et al., 2007 2005
Sy el esd 53 aie ) B 4 by K
5 Ll O s cdle JmlEl cel sdae, olse
3380 S e plos 5 s chle (a3l izas
R DR P o v-3 A I PR K SN E SR
o S S calh oy K. (Bauder, 2002)
Byt ady gbeaSaly nlEl ol bl ,

St S s lge 5 b e (Bl e g s
ol 5 255 3ols baile Al oS il bl 4
(Maakoti & Tehrani, 1999) .\, oo !5l NK$ &L&'J\
JUisl 3 58 45 w6l sadie 5T Al e (s5,2 050
5 oS Cale s ol el 4 as; ) o5
Rennan et al., ) s,ls a8 & oS a5 rbyu'\ﬁ
shas o ile ale shas gl (sl )y (2007

M)MJ-’%‘QJ’}U‘JC)JJJ‘*SﬁJJJ.?*zS



w3 el Sdodl 3L S e 51

manganese on quality and quantity of soybean seed.
Journal of Phytology, 2(11): 73-79.

- Hayat, S, Fariduddin, Q., Ali, B. and Ahmad, A.,
2005. Effect of salicylic acid on growth and enzyme
activities of wheat seedlings. Acta Agronomica
Hungarica, 53(4): 433-437.

- Javaheri, M., Mashayekhi, K., Dadkhah, A. and Zaker
Tavallaee, F., 2012. Effects of salicylic acid on yield
and quaity characters of tomato  fruit
(Lycopersicum esculantum  Mill.). International
Journal of Agriculture and Crop Science, 4: 1184-1187.

Kaarani, M.K., Thangargj, M., Sivakumar, R. and
Mallika, R., 2002. Effects of salicylic acid on tomato
(Lycopersicon esculentum Mill.) productivity. Crop
Research, (Hisar), 23: 486-492.

- Kumar, P., Dube, S.D. and Chauhan, V.S., 1999.
Effect of salicylic acid on growth, development and
some biochemical aspect of soybean (Glysine max
L. Merill). Journal of Plant physiology, 4: 327-333.

Larqu-Saavedra, A. and Martin-mex, R., 2007. Effect
of salicylic acid on the bioproductivity of the plant:
15-23. In: Hayat, S. and Ahmad, A., (Eds.). Salicylic
Acid: A Plant Hormone. Netherland, Dordrecht
University, 370p.

- Lim, Y.Y. and Quah, E.P.L., 2007. Antioxidant
properties of different cultivars of Portulaca
oleracea. Journal of Agricultura and Food
chemistry, 103: 734-735.

- Maddah, M., Fallahiyan, F., Sabbagh pour, H. and
Chalabiyan, F., 2007. Effects of salicylic acid on
yield, yield components and anatomical structure of
chickpea. Journal of Sciences, 1: 59-62.

- Malakoti, M.J. and Tehrani, M.M., 1999. Effects of
Micro-Nutrients on the Yield and Quality of
Agricultural Products. Tarbiat Modarres University
Press, Iran, 299p.

Mehrabian, M.N., Arvin, M.J., Khajuee Nezhad, R.
and Maghsoudi, K., 2011. Effect of salicylic acid on
growth and forage and grain yield of maize under
drought stress in field conditions. Journal of Seed
and Plant Production, 27(2): 41-55.

- Mengle, K. and Kirkby, E.A., 2001. Principle of Plant
Nutrition. Netherlands, Kluwer Academic Press,
849p.

Mohamed, A.l. and Hussein, A.S., 1994. Chemical
composition of purslane (Portulaca oleracea). Plant
Foods for Human Nutrition, 45(1): 1-9.

- Mosavi, SR., Galavi, M. and Ahmadvand, G., 2007.
Effect of zinc and manganese foliar application on
yield, quality and enrichment on potato (Solanum
tuberosum L.). Asian Journa of Plant Science,
6: 1256-1260.

feA

pre-harvest application. African  Journal  of

Agriculture Research, 7: 5099-5107.

Angooti, F. and Nourafcan, F., 2015. Effects of
application method and level of salicylic acid on
some morphological characteristics of Ocimum
basilicum L. leaves under sodium chloride salinity
stress. Biological Forum-An International Journal,
7(1): 346-351.

Arnon, D.l., 1949. Copper enzymes in isolated
chloroplasts. Poly phenol oxidase in Beta vulgaris.
Plant Physiology, 24(1): 1-15.

- Atanassova, M., Georgieva, S. and lvancheva, K.,
2011. Total phenolic and total flavonoid contents,
antioxidant capacity and biological contaminants in
medicinal herbs. Journal of the University of
Chemical Technology and Metallurgy, 46(1): 81-88.

Babhulkar, P.S., Dinesk, K., Badole, W.P., Balpande,
S.S. and Kar, D., 2000. Effect of Sulfur and zinc on
yield, quality and nutrient uptake by safflower in
vertisols. Journal of the Indian Society of Soil
Science, 48: 541-543.

- Bauder, T., 2002. Best Management Practices for
Colorado Corn. Colorado State University Site
Published, 12p.

Belkhadi, A., Hediji, H., Abbes, Z., Nouairi, I.,
Barhoumi, Z., Zarrouk, M., Chaibi, W. and Djebali,
W., 2010. Effects of exogenous sdlicylic acid
pre-treatment on cadmium toxicity and leaf lipid
content in Linum usitatissmum L. Ecotoxicology
and Environmental Safety, 73(5): 1004-1011.

- Cioroi, M., 2007. Study on L-ascorbic acid contents
from exotic fruits. Cercetari Agronomice in
Moldova Journal, 1: 23-27.

- Dat, JF., Foyer, C.H. and Scott, I.M., 1998. Changes
in salicylic acid and antioxidants during induced
thermo tolerance in mustard seedlings. Journal of
Plant Physiology, 118: 1455-1461.

- Delany, T.P., Uknes, S., Vernooij, B., Friedrich, L.,
Weymann, K., Negrotto, D., Gaffiney, T., Gut-Rella,
M., Kessmann, H., Ward, E. and Ryals, J.,, 1994. A
central role of salicylic acid in plant disease
resistance. Science, 266(5188): 1247-1250.

- Fariduddin, Q., Hayat, S. and Ahmad, A., 2003.
Sdlicylic acid influences net photosynthetic rate,
carboxylation efficiency, nitrate reductase activity,
and seed yield in Brassica juncea. Photosynthetica
Journal, 41(2): 281-284.

- Graham, R.D., Hannam, R.J. and Uren, N.C., 1988.
Manganese in Soils and Plants. Kluwer Academic
Publishers, Dordrecht, the Netherlands, 344p.

- Ghasemian, V., Ghalavand, A., Sorooshzadeh, A. and
Pirzad, A., 2010. The effect of iron, zinc and



-4

seedlings induced by salicylic acid and salinity.
Journal of Plant Science, 164: 317-322.

Simopoulos, A.P., 2002. Omega-3 fatty acids in
inflammation and autoimmune diseases. The Journal
of the American College of Nutrition, 21(6):
495-505.

Singh, G. and Kaur, M., 1980. Effect of growth
regulators on podding and yield of mung bean
(Vigna radiata L.). Indian Journal of Plant
Physiology, 23: 366-370.

Wang, L., Chen, SH., Kong, W., Li, SH. and
Archbold, D., 2006. Salicylic acid pretreatment
alleviates chilling injury and affects the antioxidant
system and heat shock proteins of peaches during
cold storage. Postharvest Biology and Technology,
41(3): 244-251.

Weckx, JEJ. and Ciljsters, H.M., 1997. Zn
phytotoxicity induces oxidative stress in primary
leaves of Phaseolus vulgaris L. Plant Physiology
and Biochemistry, 35: 405-410.

- Whitty, E.N. and Chambliss, C., 2005. Fertilization of

Field and Forage Crops. Nevada State University

Press, 21p.

- Zhang, X.J, Ji, Y.B,, Qu, Z.H.Y., Xia, JCH. and

Wang, L., 2002. Experimental studies on antibiotic

functions of Portulaca oleraceal. in vitro. Chinese

Journal Microcol 14: 277-280.

Yool FY sl ol eme 5 o)l LS Sladss asliabegs

Pande, P., Chand, S., Pandey, A. and Patra, D.D.,
2011. Effect of sole and conjoint application of iron
and manganese on herb yield, nutrient uptake, oil
quality vis-a-vis their optimal level in spearmint
(Mentha spicata Linn. emend. Nathh. cv. ‘Arka’).
Indian Journal of Natural Products and Resources,
2(2): 242-249.

Ramroudi, M., Keikha Jdeh, M., Gadavi, M.,
Seghatolesami, M.J. and Baradran, R., 2011. The
effect of various micronutrient foliar applications
and irrigation regimes on uantitative and qualitative
yields of isabgol (Plantago ovata Forsk.).
Agroecology, 3(3): 277-289.

Rennan, G.O.A., De-SDias, F., Macedo, SM.,
Dos-santos, W.N.L. and Ferria, SL.C., 2007.
Method development for the determination of
manganese in wheat flour by slurry sampling flame
atomic absorption spectrometry. Food chemistry,
101: 397-400.

Rezaei C.A., Zehtab S.S., Pirzad, A. and Rahimi, A.,
2015. Effect solut spray micronutrients iron, zinc,
manganese on the yield, yield components and oil
seeds in Calendula officinalis L. Journa of
Horticultural Science, 29(1): 95-102.

Shakirova, F.M., Shakhabutdinova, A.R., Bezrukova,
R., Fathkutdinov, A. and Fathkhutdinova, D.R.
2003. Changes in hormona status of wheat



Iranian Journal of Medicina and Aromatic Plants, Val. 33, No. 3, 2017 410

Effects of salicylic acid and manganese sulphate effects on mor phological and
biochemical traits of Portulaca oleracea L.

Z.Sarem’, P. Moradi? and A. Mohammad-Amouyi®

1- MSc. Student, Department of Horticulture, College of Agriculture, Science and Research Branch, Idamic Azad University,
Tehran, Iran

2*- Corresponding author, Department of Horticulture Science, Saveh Branch, Islamic Azad University, Saveh, Iran
E-mail: pjmoradi @gmail.com

3- Imam Khomeini Higher Education Center of Jihad-e-Agriculture University, Kargj, Iran

Received: June 2016 Revised: February 2017 Accepted: February 2017

Abstract

Portulaca oleracea L., belonging to the Portul acaceae family, has a high nutritional value due
to omega-3 and 6, antioxidants and Tocopherols. In addition, it has beneficial effects on
preventing cardiovascular disease and cancer. On the other hand, effect of salicylic acid and
micronutrients on growth, efficiency, physiological traits and resistance to disease, led us to
study the effectiveness of this plant hormone and manganese sulfate on some of the traits of this
valuable medicinal plant. The project was implemented in Imam Khomeini Higher Education
Center of Jihad-e-Agriculture University, Kargj, Iran in 2015. The study was conducted in a
factorial based on randomized complete block design with three replications. The influence of
different levels of salicylic acid (0, 0.1, 0.5, 1 and 2 millimolar) and manganese sulfate (0, 0.5
and 1 g/lit) was investigated on length of main-stem, number of sub-branches, herbal fresh
weight, number of seeds per capsule, number of capsules per bush, chlorophyll, carotenoids and
vitamin C. Analysis of variance showed that the treatments studied had significant effects on al
morphological and biochemical traits (0<0.05). The highest number of seeds per capsule (66.44)
was obtained through 1 mM of salicylic acid and 1 g/lit of manganese sulfate. The interaction
effect of salicylic acid and manganese sulfate indicated that 2 mM of salicylic acid and 1 g/lit of
manganese sulfate had the highest carotenoids content (0.071 mg). In general, results showed
that appropriate concentrations of salicylic acid and manganese sulfate had positive and
significant effect on improvement of the study traits.

Keywords. Foliar feeding, tocopherols, Portulaca oleraca L., micro-nutrients, chlorophyll,
growth hormone.



