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1 - Least Significant Deffrences (LSD)
2 - Least Squares Means (LS Means)



e als alis SV Haal=VPAF L ALD Sl pale s B8 g

i
ol

i a
ah
: b
L i i d
d 4
, 1 - )

$BAP) s Tl sl gm0 blise OB amslin (1) JS2
#m;EH#J:thNAA}—L:FIh&_;ﬂl “,J'i.-.l:.

&
I
it
thb'hhhbl-\-h L L e B
= T 1 VE- (o | n =
[+ 1= 1l 1] (=12 T ] - 1
el o DNE N g g e B oM o o e
BAF - MA

$BAP) syl o7 sla & gespn Bl S A 800 antia (V) IS
il alod B f‘lNAA:I -l.:.-! nl';:._éﬂﬂ ‘_'_?'i'.'ui.l

sk 155k S 5 e 0P S

Koroch ) 35 aiiews 503 335 MS 335 ol o 4l ol il o8 Silles (gl o) S8 Leoen Sl 4

et al, 2002 & 2003; Lata et al, 2004; Lucchesini et al, 2009; Sauve et al, 2004 SeKim et al, 2010; Zobaved &
e lidk gl el gl LS e £ on Somal & D)y oo a5 ealizad S5 o £ o 3 {Saxena, 2003
LS oLE (glak ) plar 2T el 4a )Y S2F b 3 BAP e oliees fla ey p g Silalllae 2y g3 5
Silalldae 13 ceas (Choffe et al, 2000a 2000b; Harbage, 2001: Coroch et al, 2003; Mechanda et al, 2003) =i
A b oS5 kg ol 4 BAP gl o8 B L DWLE §om Lo g bakpai AL wlaatils G0
Choffe ct al. 2000a; Jones et al, 2007; ) 345 o Epurpurea o5 43 gl il Lsls .‘_s.ilff Al sleedss g
ST s Slae 3 BAP 5ga e heslicad s w Slazails ol Silides ol (Murch et al, 2006: Zobayed & Saxena, 2003



ool alid SV Ssal AFAF AL O SLel pske o K57 pags

omen sy Cilas Ab 4 S s ol 43 S suls L Epurpurea 4,8 0blE s, p sasT s il oa
3l iy o ol 4y o (ol 0 plonil S5 Sl S 05 S st 5 eS| 0 S 3050 3 55 6,0 Dliddos
Lisowska & Wysokinska, )l il w8 51 als s 5 6597 5 5 w8 Wl gl s BAP S 5 ;s NAA -l
33315y 5558 55 &S aass > (Harbage, 2011) ¢§ ,,,la .(2000; Pereira et a, 2000; Pretto & Santarém, 2000
Al s Gl ol 4 0315 plnil Epurpurea s E.pallida s E.angustifolia auls'| olS 51 48 aw i g 4l (Gladi gai gy
bl ool 5557 e Joe 4 (65 sl w48 5l 5 o e la Eely e S opl CiS Lase 4 BAP 05 S sl o

s Gl e G ol gl

&Uo
1. Choffe. K.L., Murch. SJ., Saxena. P.K. 2000. Regeneration of Echinacea purpurea: induction of root
organogenesis from hypocotyls and cotyledon explants. Plant Cell, Tissue and Organ Culture. 62: 227-234.

2. Choffe. K.L., Victor. R.M.J., Murch. S.J., Saxena. P.K. 2000. In vitro regeneration of Echinacea purpurea
L.: direct somatic embryogenesis and indirect shoot organogenesis in petiole culture. In Vitro Cellular &
Developmental Biology — Plant. 36(1): 30-36.

3. Gruenwald. J, Brendler. T., Jaenicke. C(Eds.).1998. PDR for Herbal Medicines. Medica Economics Co.
Montvale, NJ.

4, Harbage. J.F. 2001. Micropropagation of Echinacea angustifolia, E.pallida, and E.purpurea from Stem and
Seed Explants. Hortscience. 36(2):360-364.

5. Jones. M.P.A., Yi. Z., Murch. SJ., Saxena. P.K. 2007. Thidiazuroninduced regeneration of Echinacea
purpurea L. micropropagation in solid and liquid culture systems. Plant Cell Reports. 26(1):13-19.

6. Koroch. A.R., Juilani. R., Kapteyn .J.H., Simon. J.E. 2002. In vitro regeneration of Echinacea purpurea from
leaf explants. Plant Cell, Tissue and Organ Culture. 69(1): 79-83.

7. Koroch. A.R., Kapteyn. J.H., Juilani. R., Simon J.E. 2003. In vitro regeneration of Echinacea pallida from
leaf explants. In Vitro Cellular & Developmental Biology — Plant. 39(4):415-418.

8. Lata. H., Bedir. E., Moraes. R.M., Andrade. Z. 2004. Mass Propagation of Echinacea angustifolia: A
Protocol Refinement using Shoot Encapsulation and Temporary Immersion Liquid System. Acta
Horticulturae (ISHS). 629:409-414.

9. Lisowska K., Wysokinska. H. 2000. In vitro propagation of Catalpa ovata G. Don. Plant Cell, Tissue and
Organ Culture. 60: 171-176.

10. Lucchesini. M., Bertali. A., Mensuali-Sodi. A., Pistelli. L. 2009. Establishment of in vitro tissue cultures
from Echinacea angustifolia D.C. adult plants for the production of phytochemical compounds. Scientia
Horticulturae. 122(3) : 484-490.

11.Mechanda. SM., Baum. B.R., Johnson. D.A., Arnason. JT. 2003. Direct shoot regeneration from leaf
segments of mature plants of Echinacea purpurea (L.) moench. In Vitro Cellular & Developmental Biology
— Plant. 39(5):505-509.

12.Murch. SJ., Peiris. SE., Shi. W.L., Zobayed. SM.A., Saxena. P.K. 2006. Genetic diversity in seed
populations of Echinacea purpurea controls the capacity for regeneration, route of morphogenesis and
phytochemical composition. Plant Cell Reports. 25(6):522-532.

13.O'Hara. M., Kiefer. D., Farrell. K., Kemper. K. 1998. A review of 12 commonly used medicinal herbs.
Archives of Family Medicine. 7(6):523-36.

14. Pereira. A.M., Bertoni. BW., Appezzato-da-Gléria. B., Araujo. ARB., Januério AH, Lourenco. MV., Franca.
SC. 2000. Micropropagation of Pothomorphe umbellate via direct organogenesis from leaf explants. Plant
Cell, Tissue and Organ Culture. 60(1): 47-53.

15.Perry. B., Burges. E., Glennie. V. 2001. Echinacea standardization: analytical methods for henolic
compounds and typical levelsin medicinal species. Journal of Agricultural and Food Chemistry. 49(4):1702—
1706.

16. Pretto. FR., Santarém. ER .2000. Callus formation and regeneration from Hypericum perforatum leaves.
Plant Cell, Tissue and Organ Culture. 62(2):107-113.



ool alid SV Ssal AFAF AL O SLel pske o K57 pags

17.Sdac. S.S., JM. Traeger., P.N. Jenson. 1982. Seeding dates and field establishment of wildflowers.
HortScience. 17:805-806.

18. Sauve. R.J., Mmbaga. M.T., Zhou. S. 2004. In Vitro regeneration of the Tennessee coneflower (Echinacea
tennesseensis). In Vitro Cellular & Developmental Biology — Plant. 40(3):325-328.

19.SeKim. J.,, YoungLee. S, HyunEom. S., UnPark. S. 2010. Improved shoot organogenesis and plant
regeneration of Echinacea angustifolia DC. Journal of Medicinal Plants Research. 4(7): 587-591.

20. World Health Organization. 1999. WHO Monographs on Selected Medicinal Plants. Vol. 1. Geneve, pp: 136
-44.

21.Zobayed. SM.A., Saxena. P. K. 2003. In vitro regeneration of Echinacea purpurea L.: Enhancement of
somatic embryogenesis by indolebutyric acid and dark pre-incubation. In Vitro Cellular & Developmental

Biology — Plant. 39(6): 605-612

CallusInduction and Plant Regeneration from ConeFlower (Echinacea purpurea) by Root
Culture

M. M ohammadRezaeit, D. Naderi®”

1- MSc. Student, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran. 2- Y oung Researchers
Club, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran.

*Corresponding author: davidnaderi@gmail.com

Abstract

Echinacea is well-known for both, its medicinal and ornamental properties and is owned by a
Asteraceae family. This plant has long been used in the treatment of many diseases. Studies have
proven that the germination of Echinacea seeds is difficult because of its dormancy. The current study
was aimed at regeneration and proliferation of Echinacea seeds using in vitro environment. To induce
calus and plant regeneration root tissue explants were placed on Murashige and Skoog medium
supplemented with various levels of 6-benzylaminopurine, BAP (0, 0.5, 1 and 2 mg/lit) and
naphthal eneacetic acid, NAA (0, 0.02, 0.05 and 0.1 mg/lit) combinations. The results showed that the
hormonal treatment with 0.5 mg/lit BAP and 0.05 mg/lit NAA and 1 mg/lit BAP and 0.05 mg/lit NAA
had the greatest impact on callus volume. In addition, the hormonal treatment with 1 mg/lit BAP and
0.05 mg/lit NAA had the greatest impact on plant regeneration.
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