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Callus induction in Portulaca oleracea L. by different hormone
concentrations and explant types

Fereshteh Heidargholinezhad?, Hossein Moradi2, Mahnaz Karimi? & Vahid Akbarpour?
!Department of Biotechnology and Molecular Genetics in Horticultural Products, Sari Agricultural Sciences Natural
Resources University, Sari, Iran; 2Department of Horticulture, Sari Agricultural Sciences Natural Resources University,
Sari, Iran
Correspondent author: Hossein Moradi, h.moradi@sanru.ac.ir

Abstract. Purslane (Portulaca oleracea L.) contains valuable secondary metabolites such as Dopamin, Noradrenaline
and Omega-3. This plant is used in various medicinal, food and hygienic industries as well as the treatment of different
diseases such as diabetes, heart disease and pain relief. Callus induced from medicinal plants are used to increase the
production of secondary metabolities in cell suspension culture and gene transfer. The purpose of this experiment was
the study of different concentrations of BAP and 2,4-D of two explants from leaf and shoot tips to produce callus. Leaf
and shoot tip explants were used in MS with different concentrations of BAP at three levels (0, 1 and 2 mg/L) with 2,4-
D at three levels (0, 0.5 and 1.5 mg/L). Results showed that interactions between hormones and explants were
significant in the percentage of callus induction, fresh weight and callus diameter at 1% level. The best result which was
the leaf explant with 100% callus induction, 121 mg fresh weight and 5.106 mm callus diameter was obtained by the
combination of BAP 2 mg/L and 2,4-D 0.5 mg/L. Shoot tip explants with 75% callus induction, 106 mg fresh weight
and 3.03 mm diameter was obtained by the application of 1 mg/L BAP and 0.5 mg/L 2,4-D.

Keywords. BAP, medicinal plant, purslane, tissue culture, 2,4-D

Received 29.09.2017/ Revised 24.09.2018/ Accepted 24.04.2018/ Published 01.08.2019 VYQA/ 0O/« SLas/ A/ oY/ F 5, 0 YRS/ Y/ Y C>Lpl INYARE/ VY 5L s

176/\v#


mailto:h.moradi@sanru.ac.ir
http://dx.doi.org/10.29252/nbr.6.2.176
https://dorl.net/dor/20.1001.1.24236330.1398.6.2.8.5
https://c4i2016.khu.ac.ir/nbr/article-1-2972-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1398.6.2.8.5 ]

[ DOI: 10.29252/nbr.6.2.176 ]

Heidargholinezhad et al. Callus induction in Portulaca oleracea L.

Teshome & Feyssia,) LT Cwt; BAP 23 0 8 Lo +/0
Melissa officinalis ) s syl o13JE ) 5 522015
024D Osspn 1l S eV Sl s o e (L
338 s 50 Sile g5 51 BAP 2 50 8 oV ol jan
Do U 55 & smizy 3l eslial slag cpl 51 ey 0351 2l
A e S ke Vol er 24D 2 0 8 e 010 Gigas 50
55 81033l HlasS 35 e 3 (ST Lyl 5 5BAP
IS Gslwang o e .(Soltanipol et al., 2011)
=5 ke ) sLes (Catharanthus roseus L.) s, 5
LBAP o) 1o, 8 e /0 Lol an b 515 4 2,4-D 2
Ahmadi et ) s S ud g1y S o 5 i (KN) oS
Matricaria ) ST a5l ol oas ;s .@l, 2012
Wgady s b e wdlS U, o 5 i (Chamomilla L.
“ ke D SBAP 1 e S e Ssersr oS5 555,
L )3 (23w IS s 508 5252 24D e 8
Kouhi et al., ) aeT ey 2 1 p 5 4e 1/0 24D (551>
IS Gl m clin Lases oms gl B,1F 5 (2014
315 OL&S 7ol ks oslinl IBA s BAP (5000 95 1 @2 > >
MS Loswe 53 &5 1 aSsmins 51w IS W (s Lame s 2
555 IBA Y55 SV ol o 4 BAP ¥ gas Sa Ve 50 Juls
Loowe 53 S8 5l dn i SO sl gla ST LSS
Safdari & )useds SSHls Lol 5 55 305,
g4 oyl sl 55504 a5 L .(Kazamitabar, 2009
s Sl g 3 o oSl 53 5 puloms Dl s
IS IS5 93 Gsansn Jlad 5 (ALS Sseins o e
el O sl

b w9y 9 30
b ol Shls = b B s oy 556 s 4 SilejT
Sl pske oBlale3T s (w535 i LSS o) 5185 ler
T el ol b wlie 5 (55,5588 o ke oKl
JU1 5o Layds sl s ags Olgaesl ) OIS, 057,50 5l @ >
a3 V0 Dls g L 53 0 s S S g e 5 Lo 5o Ve
STL L e Sl 5o A S 15T (o o i Lol on

-)iﬁ.-ﬁuaJ‘Jﬁijﬁ)@yﬂj)J old JA_P‘JJG.Z.A

a3 )0 bSOl e g ol5 A8 0

400
gk Portulaca oleracea L. oo oll & 5 5551 olS
505 bl ,s oS ol (Portulacaceae) olLls = &5
31> BB 5 adls 11 St 0, Sad 55 sb
22550 DS 5 o Fete oeelisd 5 0T s )l (il
Sl e s 08 o 5 655 Ol 4 5 03y G oS
Chenetal., ).s o id sl o5 s ol sl olays
OLays 3 oslizul oLE -l Sleys gla id akex 1.(2003
sdias 2alS (33 S ¢ o sl (1S Sl lay
333550 JT LS 5 .(Dighe et al., 2008) ol o s A3
A5 ol Wi Sl ol 053 53 35l 5 e 53 213 OBLE
A5l Calibee ol 53 5035 08U sl e ol 2B .50 00
23 35 et 5l 5 sy e S gME 5 (il ke ¢ o501
Maziard) wlas $ 515 am 5 3,50 (50l 5 5 558 5SS g
L a5 5 55 353 g0 e )l 0 5 5 3l 50 4 4> 55 L (BT ., 2011
S lalyssdons 0, L OIS (oo 3L LS b Sl eslinad
35,5 Ay AT Lyl a1y sl ol S
Ol sLsjl | date 4y w87 3L 51sls il 3311, OT Ol e
Rl 54t Glacd plie A5 s 5 oLS 4 05 Jlis!
(Sharafi et al., 2008) s i o3l usl Ol 55 o0 dsa LS 5
5 ALS by laodS o o o S age 51 S s 5 eS|
Ol ol py Az 3L S 53 sk o 1S 30
IS e @y S g 5 ST O g0y 38 53 ) g 2208
Saleh et al., 2016; ) el 55 0 bl CiS Liss s
(Celosia argenta L.) .5 ~ AP (Saikia et al., 2013
0 ol an  (MS) &8 Sl 6Kl g Laren 53 o JIS7 W)
A e SV s (NAA) ol oSl s 2 5 0 5 s
.(Abubakar et al., 2014) ¢l ois plosil (BA) T s 5
Ll Sl S 555 JST (65 D gas g0 55 LS 5 Sl sl
rjfgl,:a\‘ G/ sk 55 BAP) )5 sl 5w 5(2,4-D)
L sl o8 LS Eel Michela champaca L. s 2
,> .(Abdelmageed et al., 2012) culoui 2iS
Veo) LS S ldde oy 5V Glinus lotoides L.
3 Y e /0) slackle ;32,4-D gyl Ssnyen oo 55 (Ao s
o en 4 ) 5 S ke (/0 s HINAA 5 2 e 8 e (70

177/\VY


http://dx.doi.org/10.29252/nbr.6.2.176
https://dorl.net/dor/20.1001.1.24236330.1398.6.2.8.5
https://c4i2016.khu.ac.ir/nbr/article-1-2972-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1398.6.2.8.5 ]

[ DOI: 10.29252/nbr.6.2.176 ]

Nova Biologica Reperta 6(2): 176-183 (2019)

oIS B Gl ol e Sl e 5055 5 SIS
24-D 13 S e /Dol per 4 1) 5o 8 Le Y\ BAP
2,4-D 5145 olajles plad 53 G 5aisns 93 8 55 (Y Jsutx) 55
Ao oslinel BAP L S5 o b gl @ 2 5 p 8 e VO
(Y JK8) Lks ol o554 Wi smi sy 5 30 55 g5 IS
madsy 5 i S e IS (Aall) O30y 8 Ol (sla Loses o

(F USK8) W 8 slowl gouae (sl
Osos5% 38505525 SV gws g 25 (P38 ST Olej Cdo o
2 oS ke /0 e 55 &8 s o e Gkisein, 24D
(AP ISE) sy Jles o i Say WY Sl L 2,4-D 1
i 23w S T Ol 55 i seysn ki 31wy )5
- ke /0 ol en 4 BAP I 2 6 S LY 5 ) b oS s
2 byl ple 3l 555 50 A oKe 1 2,4-D 51 3 e 8

.(Bfﬁ)@\m\:@;wjﬂfd}g}upﬁ

33 opd Sos b by Ollas diles G ol mls
b 65 oS 55 23 mI Glp eS| 5 S e D550
Ge 55 335 (B3I A eda] s mls G ol Ol
Dol yon 4 BAP ) o E ¥ (ool i8S Lo 55 5,
5BAP i e S eV mhauys 55 24D 2 0 8 Lo
op Do gl 5 230 )8 24D 2 0 8 e 1
Y o) IBAP il e sdaliv el 8L S ol
SIS g pllen 6 5 wainy 05 ) 08 e
Oey9n L3l Solanum trilobatum L. ol 55 .ol axils
L bl 2SS s L8 I e BA
Stevia ) L gul s O e .(Alagumanian et al., 2004)
sleiS Lo 4 BA 05 5 wlsl L (rebaudiana Bertoni
Ahmad et al., ) 5 5 iy i3l w8 W5 opnST (g ol
- o VBAP 3 15 IS o g o o 50525 53 (2011
Y 5l eslial b odys 2 S ke 024D 5 1) e S
4oy 24D 2 e Sde i 5 BAP &) 0 8
S CJM,'\ skl sls 2alS 1y 5 059 Olsm 9 2l s
23 ks gt o 55 (Job i) o (&) 2 0 8 ke Y) BAP
ssbie &0 8 5 one o 450355 53 5 Lippia dulcis Trevir

QYRR WVEDVAY ¥ 6Les & alor o s posle 1o s slaazil

Y G o3 Y Lol es MS Lases j3 0l Jsie dd sla
(L?,;\:,_P,uﬂﬁ)m.xuma/ApH,)fT.\@a
ra,ssg;h;séuwg?@wﬁf,efﬂtﬂuﬂ
Lol et MS i aes 5o Ladsai sy ol s 46 5 055,
5l § 51,52,4-D ,BAP Dnogh 33 5 Cakibee - 5o
u,;2,4—D,,;gﬁ¢,?61:av,\ ¢ gl au ;3 BAP
Loz 53 o 3 S olizel ) 0 8 Jen VO 50/ ¢ o
s (5513085 el S e 4 (U Ll 5 s 5 L
L)l sy s LS LT Ol Jolss )y 5 3550 Slio
= s s sl o La I s 5 5 055 IS
o 53 Lap ke dglie 5 L o3lizel SAS i3l p 3 3l Laosls
el (LSD) Jls cine oslss Joli> 09051 b Ao )30 Jlea|

A

ol

g5 AUt lols 4 dsder Sl o] G s G

Wl doys Slaw 5 LOT bl 51 5 LOseysn dsaiy)
Mssmn Ao sV mhaw 3 w8 Sk 5 W IS 5055 (P
g5 Bzl (a3 I8 BT 0bj Ciao 53 (Vdse) 25
55 Jlaze il 5wy 0 maw 53 24D 050500 5 s,
Gb 3 sfsme doys ) g 53 24D 5 BAP 04
S 38 e 3 G305 5 e SOk mlie Jsd
A S Y Gy S5 s E sz 4 by
(IS W o> 24D 23 0 8 e 20 Lol s BAP
o3linal &5 5 s (AN IS Y gdr) 5y IS a5 5 5 05
208 ke 0 Lol en (2 50 5 V) BAP oS Zils S
RSy 8 B 5 5 055 oo m S Ae)3 2,4-D 1
jw,SlSLSJ\w,s,E;)'UL“;@J;«M,ﬁa}gb);.;b
24- 1 e 8 e /0 5BAP 2 e 8 o) Jles 5 0js
(B YIS 5 0,8 e V18 5 20,3 V0 oKk b5 5 4 D
S s ke T 88 24-D 1S 40 8 e /D o )3
s (ST (2 I Ole 3L I ) e S ke Y )
22 Jeb Ay ek sy 2o ST s S &g
“dee ¥V maw IBAP 5l Or et A e Lty e
Aoys Ol 24D ) 5 o8 e /0 dlr 4 ) 5 0 8

178/\VA


http://dx.doi.org/10.29252/nbr.6.2.176
https://dorl.net/dor/20.1001.1.24236330.1398.6.2.8.5
https://c4i2016.khu.ac.ir/nbr/article-1-2972-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1398.6.2.8.5 ]

[ DOI: 10.29252/nbr.6.2.176 ]

Heidargholinezhad et al. Callus induction in Portulaca oleracea L.

8, 50 bl g

e 5 ol5 L8 y0>

s 3L S s addlks 3550 Slie S Wbsls 4 e =Y Jaus

Table 1. Analysis of variance traits related to tissue culture in purslane.
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Fig. 1. A. Leaf explants in BAP 2 and 2,4-D 0.5mg/L. B. Shoot tip explants in BAP 1 and 2,4-D 0.5 mg/L.
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Fig. 2. Effect of 2,4-D in 1.5 mg/L A. Leaf explants B. Shoot tip explants.
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The effect of the interaction between BAP and 2,4-D on quality time of beginning callus induction.
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