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' 2,4-Dichlorophenoxyacetic acid
" Kinetin

" Naphthaleneacetic acid (NAA)
* Benzylaminopurine (BA)

° Poly Vinyl Pyrrolidone (PVP)
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Table 1- Effects of explant type and plant growth regulator on callus induction of Iranian H. perforatum.

Plant Growth Regulator Explant type Days to callus Callus Callus Callus volume
(mg I Ggai 315 induction induction (%)  weight (g) (cm?®)
A5y gleosis’ mlass s b gy ylas b 1oy o 0 oIS o
Stem 10c* 100a 0.83g 0.40ef
0524-D +05Kin Leaf 10¢ 100a 1.13ed 0.90¢
Stem 10c 93.75a 1.14ed 0.99ch
0252,4-D + 1 Kin Leaf 10¢ 100a 2.30a 1.43a
Stem 10c 100a 0.70h 0.34f
124-D+0.2Kin +0.1 NAA Leaf 10c 100a 1.15ed 0.65d
Stem 10c 100a 0.82g 0.83c
0524-D+0.5BA Leaf 17a 100a 2.09b 1.10b
Stem 10c 100a 1.38c 0.99cb
02524-D+1BA Leaf 10¢ 100a 1.22d 0.59d
Stem 10c 100a 1.05ef 0.53ed
124-D+02BA+01NAA Leaf 14b 100a 0.96f 0.33f
Stem 14b 12.5b 0.08i 0
124-D+1NAA Leaf 7d 18.7b 0.02i 0

*Values followed by different letters are significantly different according to Duncan test at P < 0.05.

23l o 2o yd O Jlais] pdaw 53 5SS ygeil oliol g o uSibe cyo > ime Cglds dgzg pie Silo (giw p p3 S yiie iy Sy J3las dg2g

12985 508 bl g (0 gl ) IS) dizals 03,88 <l g 0393 iy adllas ol 53 0 )58 (sla ywgllS

S95 s 4 Ylais) a8 0t oanlie b ugllS sl )5 (¥) 391 005 35 sl JS atliwsls 5o b olllas

54935 (A8 (logad 4 E9pb 59y Vo UV 5l e 02l M5 (sl poglls Al oo (2l5 098 el o Jobo )3 )95

GVID (ely S5 oad sloged slawglls )3 Cmma jee (S50 (VA) e 5 98 ()15 (olsl (2 ) JS5)

Wy oy My &S Gl ol gl 1 iy plp QA



KN 32) 53 pS kel + 24D ) )3 o5 e /¥ oy MS S Lo 13 5y digaiy jl Lheols gl s cill -V S
Glogad iz BA 1) 13 pS ke ) + 24D 12 3 5 e /¥ s MS i L 5 diles digaisy, j ol ogllS t o

Figure 1-a: Derived callus from leaf explant in supplemented MS media with 0.25 mg I* 2,4-D + 1 mg I'* Kin,

b: Derived callus from stem explant in supplemented MS media with 0.25 mg I* 2,4-D + 1 mg I BA, c:

Browning callus.
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Table 2: The effect of light and media culture on callus induction of leaf explant in Iranian H.

perforatum.
Media Growth regulators Light Days to callus Callus induction Callus
S Lo (mg IY) e induction (%) weight (g)
15y gleois’ mla 2l b g9 sl ol oIS Ojs
MS 0.252,4-D + 1 Kin +2 17a 85b 0.005h
MS 0.252,4-D + 1 Kin - 14ch 100a 2.23c
MS 0524-D+05BA + 14ch 95a 1.93d
MS 0524-D+05BA - 14ch 100a 3.2a
MS 124-D+0.2Kin+0.1 + 14.25h 95a 0.005h
NAA
MS 12,4-D+0.2Kin+0.1 - 13.75¢ch 95a 1.73f
NAA
MSB5 0.252,4-D + 1 Kin + 17a 100a 0.008h
MSB5 0.252,4-D + 1 Kin - 12.25d 100a 1.99d
MSB5 0.524-D+05BA + 17a 95a 0.25g
MSB5 0.524-D+05BA - 13.5bcd 95a 2.64b
MSB5 12,4-D+0.2Kin+0.1 + 14bc 100a 0.001h
NAA
MSB5 12,4-D+0.2Kin+0.1 - 12.5¢d 95a 1.36e
NAA

*Values followed by different letters are significantly different according to Duncan test at P < 0.05.
a +:Light, -:Dark
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Table 3: The effect of light and media on callus induction of stem explant in Iranian H. perforatum.

Media Growth regulators Light Days to callus Callus Callus weight
Le (mg I I induction induction (%) (9)
Y L5 sleosis pulais gl B gy s ol o8 ss
MS 0.252,4-D+1BA +2 12¢c 100a 2.44c
MS 0.252,4-D+1BA - 13abc 90ab 3.29a
MS 12,4-D+ 0.2 Kin + 0.1 NAA + l4a 90ab 0.53f
MS 12,4-D+ 0.2 Kin + 0.1 NAA - 13.25ab 100a 1.21e

MSB5 0.252,4-D +1BA + l4a 100a 2.75b

MSB5 0.252,4-D +1BA - 12.5bc 95ab 2.89b

MSB5 12,4-D + 0.2 Kin + 0.1 NAA + 14a 80b 0.6f

MSB5 12,4-D +0.2Kin+ 0.1 NAA - 12¢c 100a 1.6d

*Values followed by different letters are significantly different according to Duncan test at P < 0.05.
a +:Light, -:Dark
L;i';')b':* ‘&L&f@)ﬁ a
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Figure 2- a: Green derived callus from leaf explant in supplemented MS media with 0.5 mg I 2,4-

D + 0.5 mg I BA, b: Green derived callus from stem explant in supplemented MS media with 0.25

mg I 2,4-D + 1 mg I BA, c: Formed red points on derived callus from leaf explant, d: Formed red
points on derived callus from stem explant.

+ 24D pid 3 )5 o < IVO LIy S baes )3 9 Sy digeifa) 3 ()5 ¥IY) oS 5 (g i

2 (pSVEN) g8 5 539 o yia ol sty PVP 12) 135 Lo Voo il 13 g BA 12 )3 65 Lo )

'Y



slackle 3o Kin i o5 p)5 Jo V+2,4-D 1 1565 Lo +/Y0 (gl ciS Lasro jd 5 a8l digads,
o Voo cdale oalaiwl 5y50 PVP slacdale o (F Jgio) 15,5 Jols PVP g 558 Lo Ve 500
sl 0392 5 e Bl g S sladigedfn) 93 12 )0 (wgllS Ay d9se )3yl 3 p)S
S 5 03l 3y90 Ay (losiS wala g5 4 b wollS iy PVP il ssel Cawndas golis wll p
Wl > BA ;i) o p)S LoV +2,4-D o) 0 p )5 Joo +/V0 clale aid)y )5 4 Sgoysn jlowd 90 oy &S 34
1Sy digeipy jl ol o wgllS a5 dmd o lis ool Candds gl duslie .l 4l (60 il wollS
P 0js it PVP 236 cuis lasme )5 (Jg wlansly (i 5 0jg BA (s cuiS lapes 3 PVP )50
dgg pde L 93959 Oygo )d dBls digedin;y 43 wgll§ Ay a5 I )3 ol 039 KiN (gl S baeo
2 A58 o a1y gl oLl ases aadly ol (¥ Joda) cunl 039 yino BA (6l)ls cusS bama )3 PVP
Gl 00 ugllS Wiy dguo el cusS b & PVP 5,8 a8l 55 ely J8 5590 0 (LB slo 555
Dracaena ) guols p .ol o )35 55 2500 lals glaind 9y cuiS ;3 PVP jleslaiwl (Y5)
9 CdS oo ad slogad J S el culS bae 4 PVP ) 3 65 /Y0 3,5 48ls] (sanderiana

(V) cenl 0235 (Siloge loiz 8y S 28

V¥



Table 4: The effect of different concentrations of PVP on callus induction of Iranian H. perforatum.

Growth regulator Explant PVP Days to callus Callus induction  Callus weight (g)
(mg I) 093 ) (mg 1) induction (%) oS 0o
38y sloossS ol osck
. . sl b gy sl slioeds
<2k oy

0.252,4-D + 1 Kin Stem 0 10.5e 100a 1.62gh
Stem 50 10.25e 100a 1.41h
Stem 100 10e 100a 1.41h
Stem 200 12.25¢d 100a 1.53gh
Leaf 0 13.88a 97.5ab 3.01b
Leaf 50 12.67b 97.5ab 1.79fg
Leaf 100 14a 100a 3.18b
Leaf 200 13.5a 100a 2.29ed

0.252,4-D +1BA Stem 0 10e 100a 2.26ed
Stem 50 10e 100a 2.4cd
Stem 100 10e 100a 2.46¢d
Stem 200 10e 100a 2e
Leaf 0 10.25e 100a 2.22ed
Leaf 50 10.75cde 95b 2.34d
Leaf 100 11.25cd 97.5ab 4.1a
Leaf 200 11.5¢ 97.5ab 2.65¢

*Values followed by different letters are significantly different according to Duncan test at P < 0.05.
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Figure 3- a: Green derived callus from leaf explant in supplemented media 0.25 mg I 2,4-D + 1 mg
I BA and 100 mg I PVP. b: Green derived callus from stem explant in supplemented media 0.25
mg I* 24-D + 1 mg I* BA and 100 mg I PVP. c: Low growth of stem derived callus in

supplemented media 0.25 mg I* 2,4-D + 1 mg I Kin and 100 mg It PVP. d: Uncontrolled callus
browning in 200 mg I PVP.
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Optimizing the in vitro culture for callus induction of Iranian St John's-wort
(Hypericum perforatum L.)
Abstract

Introduction Hypericum perforatum L. is an important medicinal plant that used for
depression treatment. In vitro regeneration has been successfully achieved for many
Hypericum species from a range of explants sources with different growth regulators.
Recent studies have demonstrated that in vitro culture is an option for multiplication of
different Hypericum species. With consideration this notice that tissue culture can provide
an affordable alternative method for propagation with high speed to production of intensive
plant material as well as suitable materials for breeding programs of H. perforatum, the
objective of this study was to investigate the effects of explant types (leaf and stem), plant
growth regulators (2,4-Dichlorophenoxyacetic acid (2,4-D), Naphthalene Acetic Acid
(NAA), Benzyl Adenine (BA) and Kinetin (Kin)), light (dark and weak light), media
culture (MS medium and MS medium with B5 vitamins) and poly vinyl pyrrolidone (PVP)
on callus induction in H. perforatum at in vitro culture condition.

Materials and Methods For preparation of sterile plantlets, the seeds of Iranian H.
perforatum (Azadshahr population) were cultured in 1.2 MS growth regulator free-media.
For investigation the callus induction of Iranian H. perforatum the leaf and stem explants of
in vitro obtained plantlets were used. Explants were cultured in different concentrations of
2,4-D (0.2, 0.5 and 1 mg I'Y) with two kinds of cytokines BA and Kin (0.2, 0.5 and 1 mg I'%)
as well as 1 mg It NAA. For browning control of calli the effects of light (dark and weak
light), culture media (MS medium and MS medium with B5 vitamins) and four
concentrations of poly vinyl pyrrolidone (0, 50, 100 and 200 mg I*) were also surveyed.
Results and Discussion Callus cultures could be used for cell suspension initiation,
studying of their morphogenetic potential and screening of secondary metabolite profile. In
present study the response of two H. perforatum explants (leaf and stem) to different levels
and combinations of auxins and cytokinins were tested. The callus induction in both studied
explants (leaf and stem) was just observed in supplemented media with plant growth
regulators. The calli of leaf explants were showed better growth in dark and the highest
callus fresh weight was obtained in 0.25 mg I* 2,4-D + 1 mg It Kin and 0.5 mg I"* 2.4-D +
1 mg I BA. Of the various concentrations and combination of growth regulators, the
minimum response about callus induction was observed in the presence of 1 mg I 2, 4-D
in combination with 1 mg I* NAA. The obtained calli got browning shortly after induction.
The investigation of light effect on callus quantity and quality showed that not only light
did not affect the callus induction and callus browning but also reduced the callus growth.
The highest callus fresh weight was obtained in 100 mg I"* poly vinyl pyrrolidone in leaf
explant. Few species within the genus Hypericum have been used to produce callus. In H.
perforatum seedling, different explants such as shoot apical meristem, stem segments and
leaves were used for callus induction. In H. erectum callus induction was obtained by
culturing seedlings in the presence of Indole Acetic Acid (IAA) and BA under darkness.
The combination of cytokinins and auxins did not support callus growth of H. brasiliense
and callus of nodal explants was only obtained in the presence of 2,4-D or NAA using



either MS or B5 medium. These differences among literatures can be due to different
cultivars, culture conditions, explant type and medium composition.

Conclusion The plant growth regulators are necessary for callus induction in Iranian H.
perforatum and leaf is suitable for this purpose. The light intensity and poly vinyl
pyrrolidone did not control the browning of of H. perforatum calli.

Key words: Hypericum perforatum, callus induction, plant growth regulators, browning,
poly vinyl pyrrolidone
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