“CLONAL PROPAGATION IN

ORNAMENTAL PLANTS”




WHAT IS CLONE & CILONAL
PROPAGATION?

» A population derived from a single individual by asexual
reproduction constitutes a clone.

» Multiplication of genetically identical copies of a cultivar by
asexual reproduction is called a clonal propagation.

\
» Applied in crops like potato ,apple, pear, Horticultural crops,
ornamental bulbs and in tuberous plants also.

» This method can be done well under in vitro conditions.



Contd...

»Clonal propagation through tissue culture popularly called
micro propagation.

»Use of tissue culture for micro propagation was Initiated by G.
Morel(1960) who found this approaeh.in orchid propagation.

S

» Axillary or apical shoot meristems in in vitro are most widely
used methods in clonal propagation. |
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METHODS OF IN VITRO CLONALIL
PROPAGATION

* Bud proliferation
v Meristem culture
v Shoot tip culture
v Single node culture
v Axillary bud culture
« QOrganogenesis
v Organogene3|s via callus formation
4 Adventitious organ fo f\rm@tlon
« Embryogenesis
v Direct embryogenesis
v Indirect embryogenesis



MAJOR STAGES OF IN VITRO
CLONAIL PROPAGATION

 Selection & maintenance of stock plants for culture
Seeeed  Initiation

« Initiation and establishment of aseptic cultures

&
 Multiplication of shoots or rapid embryo formation using
culture medium
AN

« Germination of shoots or rooting of regenerated shoots in
VItro

 Transfer of plantlets to sterilized soil for hardening under
green house environment



MAJOR STAGES OF INVITRO

| CLONAL PROPAGATION
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INVITRO MULTTPLICATION TAKIS
PLACE THROUGIH....

a  Multiplication via Meristem culture

- Multiplication via somatic embryogenesis.
0 Multiplication via thin cell layer \
1 Multiplication by adventitious shoots

- Multiplication through callus culture



MULTIPLICATION VIA MIERISTEM
CULTURE

In vitro propagation through Meristem culture is the best
possible means of virus elimination and produces a large
numbers of plants in a short span of time.

dThe Meristem-tip culture is an aseptic culture on artificial
medium of the apical dome without leaf primordia. It measures
0.2t0 0.3 mm.

dPelargonium, Chrysanthemum etc. are produced from mother
plants who were cleaned up by culture of meristems

1 The pathway of regeneration undergoes several steps.
Starting with an isolated explants, with de-differentiation

followed by re-differentiation and organization into meristematic
centre.



MULTIPLICATION VIA SOMATIC
EMBRYOGENESIS

1 Somatic embryos ,which are bipolar structures, arise from
Individual cells and have no vascular connection with the maternal
tissue of the explant.

0 Embryos develop through direct embryogenesis or through indirect
embryogenesis.

] Succeeded in ornamental pot plants like chrysanthemum
(Dendrathema grandiflorum)

J Commercial application of somatic embryogenesis will be
accomplished only when the germination rate of somatic embryos is
high up to 80-85%. |




Table 2
In vitro somatic embryogenesis of major ornamental pot plants

Species/Cultivars Culture response References
Begonia gracilis eme, gse, pt Castillo and Smith
(1997)
Dendranthema grandiflora cv. Yellow Spider eme, gse, pt Sauvadet et al, (1990)
Dendranthema grandiflora eme, gse, pt May and Trgiano (1991)
Dendranthema grandiflora ov. Yellow Spider emc, gse, pt Pavingerova et al. (19%)
Dendranthema grandiflora emc, gse, pt Tanaka et al. (2000)
Cyclamen persicum ecs, gse, pt Hohe et al., 2001; Schwenkel (2001)
Cyclamen persicum eme, gse, pt Pueschel et al. (2003)
Euphorbia pulcherrima cv. Angelika eme, gse, pt Ostemack et al. (1999)
Rosa hybrida cvs. Domingo, Vickey Brown, Tanja, Azteca eme, gse de Witetal. (1990)
Rosa hybrida cv. Landora eme, gse Rout et al. (1991)
Rosa rugosa emc, gse, pt Kunitake et al, (1993)
Rosa sp. cvs, Baccara, Mercedes, Ronto, Soray emc, gse, pt Kintzios et al, (1999)
Rosa hybrida, Rosa chinensis minima eme, gse, pt Lietal (2002a)
R hybrida cv, Sumpath emc, gse, pt Kim et al, (2003a)
Saintpaulia ionantha cvs. Benjamin, William emc, gse, pt Mithila et al. (2003)
Saintpaulia ionantha cv. Benjamin emc, gse, pt Murch et . (2003)

Abbreviation: emc =embryogenic callus, ecs=embryogenic cell suspension, gse =gemmination of somatic embryos, pt=plantlet development.



Fig.1.Invitro somatic
embryogenesis of Euphorbia
pulcherrima.

(A) Isolated somatic embryos of
E. Pulcherrima

% | ((B) Germination of Somatic

~_embryo.

(C)Soma' mbryos derived
plantlets acclimatized in the
greenhouse

(D) Flowering of somatic
embryo-derived plants



MULTTPLICATION VIA THIN CELL
LAY KR

] TCLs can be excised from stem, leaf, vein, floral stalk,
petiole, pedicel, bulb-scale, etc

2 Reduced cell number in TCL Is important developmental
process or the morphogenetic programme.

2 Applications in higher plant tissue ana‘srggn culture and
genetic transformation



MULTIPLICATION VIA CALLUS
CULTURE

] Differentiation of plants from cultured cells via shoot -root
formation or somatic embryogenesis Is the fastest method of
cloning of plant species.

J But yet the cultures produced from 'calli are not stable
genetically, which will decline plant'regeneration capacity.

»

) In some crops genetically stable calli also have been derived
from explants of Lilium, Chrysanthemum and tomato.



\RAMIETERS FOR IN VITRO
C]L@N AL PR@PAGATI[@N




EXAMPLES. . .
o~ e

Agavaceae Cordyline,Dracaena
Amaryllidaceae Narciccus,Amaryllis
Begoniaceae begonia
bromeliaceae Billbergia

lilliaceae Aloe, Lillium

Orchidaceae

Solanaceae Petunia

Iridaceae Gladiolus
Euphorbiaceae Various Euphorbia sp.
Geraniaceae Pelargonium

Caryophyllaceae Dianthus



ADVANTAGES OF CLONAL
PROPAGATION

¢ True to type plants

+ Off season production of plants
“* Reduction in life cycle of plant |
» Germplasm conservation
* Genetic transformation \\

¢ Large scale production of plants

< Minimum growing space required



LIMITATIONS OF CLONAL
PROPAGATION

v" This is not a simple technique
v" This technique is costly than sexual propagation

v Woody plants does not gives response to clonal propagation

v’ Plants regenerated through clonal pro\pagation are not vigorous

in growth S



APPLICATION OF IN VITRO CLONAL
PROPAGATION

- In vitro mutagenesis
J Somaclonal variation
3 Cryopreservation N\

N

] Genetic transformation






Kingdom:

(unranked):
(unranked):

(unranked):

Order:
Family:
Tribe:

Genus:

Plantae

Angliosperms

Eudicots

Asterids

Asterales

Asteraceae

Anthemideae

Chrysanthemum
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RAPID CLONAL PROPAGATION OF CHRYSANTHEMUM
THROUGH EMBROYOGENIC CALLUS FORMATION

THSAN ILAHI, MUSARRAT JABEEN AND S. NAZNEEN SADAF

Department of Botany, University of Peshawar,
Peshawar, Pakistan

Abstract

Chrysanthemum nodal explants were cultured on % X MS medium containing different
combinations of growth hormones. A reasonable callus formed on explants when MS contained 0.5
mg. cm” each of BAP and NAA after about 3 weeks. Similar results were obtained on MS + 0.5
mg. em” BAP + 0.1 mg. em” NAA or 1.0 mg. em” BAP + 0.1 mg. em” NAA. A maroonish
embryogenic callus was formed on MS contamning BAP only. This callus, then exhibited various
embryonic developmental stages and gave rise to normal seedlings. These were acclimatized and
transferred to natural conditions. The plants ultimately flowered exhibiting superior quality and
early maturity compared to stock plants.



Material & Method

» Stem nodal Explant selected

¢ Surface sterilization
¢ Inoculation on MS+BAP(0.5mg/l)+NAA(0.1mg/l),pH-5.6

Result

o+ After 2 weeks Callus Formation

¢ Dark green colur & granular appearance.
» After 5-6 weeks Sub culturing

Embryogenesis

<+ Cells obtained in callus isolated from n\we\l‘rum &Transferred to
regeneration medium .

¢ Subsequent subculturing on media containing BAP.
s After 5-6 weeks small green leaf Appearance

¢ Green embryonic mass transferred to MS media containing
BAP(0.2-3.0mg/l)



CONTD...

Rooting

¢ Transfer of Seedlings from embryonic callus to basal MS
(1/2)medium

¢ Regeneration of complete plant Within 3 weeks of Inoculation

Hardening
¢ Medium-2-3 ml of MS Media+1% sui:)\



GERBERA

\ Kingdom: Plantae
(unranked): Angiosperms

(unranked): Eudicots
(unranked): Asterids
Order: Asterales

Family: Asteraceae
Subfamily: Mutisioideae

Tribe: Mutisieae

Genus: Gerbera
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ABSTRACT

Gerbera (Gerbeara jamesomii) somatic tssues and seeds were tried for raising tissue
culiares. The explants of shoot tips, mmunmatre inflorescences, leaf sections, capituluim
explants, amllary buds and receptacles explants from field grown plants had
contammmation problem. Another trouble was slow growth of explant cultares as thew
were treated with sterilizing chemicals which damage their growing regions. Howewver,
callusing was 1n all explants and shoot regenerations were obtained from shoot op and
axillary buds. The calluses were obtamned from clean seeds which were pre-soaked
(20mo/liter for =ix hours) 1n colchucine for mmduction of polyvploidy. The gzerminating
seedlings were crushed and tissue mass was put on callusing mediium containing HWS wath
BA+2 4-T) (each 3 mg/liter). After six weelss, the calli were transferred to M5S+BA
(dmo/liter) +IBA {1lmg/liter). The developed plantlets were separated and cultured on MMS
contaiming BA and ITBA (each @& 0. 5mgliter). The plantlets were transferred to pots
under 100% humoadity during imatial weaning period, acclimatized and grown as normal
plants_

EKEYWORDS

Tissue, culture, Gerbera.



I\/Iaterlal & Method

Seeds soaked in Colchicine (20mg/l for 6 hours)
Surface sterilization of Explant

Germination of seeds on MS basal medium
Crushed germinated seeds are used as Explant

Inoculation on MS + Kn,BA+,2,4-D (1-5 mg/l) +
BA,NAA, IBA (1-5 mg/l) + 5 mg/l Glutamine,pH-5.8

Incubation for 10 days

Transfer of callus on media containing BA,NAA,IBA (1-5
mg/l each) K

Hardening

Media supplemented with Auxins ,
Plantlets are transferred to greenhouse condition
Plants shows 98%Survival rate.



Kingdom:

(unranked):

(unranked):

Order:

Family:

ORCHI

Plantae

Anglosperms

Monocots

Asparagales

Orchidaceae
JUss.
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Short communication

Micropropagation of Dendrobium draconis Rchb. f. from thin cross-section culture

Niramol Rangsayatorn®

School of Science and Technology, Naresuan University, Phayao 56000, Thailand

ARTICLE INFO ABSTRACT

Article history: An efficient procedure is outlined for rapid and mass in vitro propagation of an orchid, Dendrobium
Received 30 January 2009 draconis Rehb. £ through in vitro culture of thin cross-sections (TCSs) derived from young stems. The TCS
Received in revised form 30 June 2009 explants were excised along the stem from the base to shoot tip of 6-month-old plantlets and cultured on

Accepred 30 Jung:2003 Murashige and Skoog (MS) medium supplemented with 20 g/l sucrose and different concentrations of

N®-benzyladenine (BA), kinetin (Kn) and 1-naphthaleneacetic acid (NAA), either individually or in
Keywords: : combination. Protocorm-like bodies (PLBs) were directly induced from the TCS explants and completely
5:’:?:_:‘;”;;"’)5;?}%::5 developed into shoots within 6-7 weeks. The optimal growth regulators combination for maximal PLB
Phiih coes-seeticn development was 2 mg/l BAand 1.0 mg/I NAA, giving rise to 68% of responding explants with an average

11 PLBs per explant. Shoot development was best achieved on MS medium containing sucrose and
coconut water, Plantlets, 6-8 cm height were transplanted into coconut husk peat with 92% survival rate
in a nursery.

© 2009 Elsevier B.V. All rights reserved.




EXPLANTS AVAILABLE FOR
ORCHID PROPAGATION

* Shoot tip
“» Leaf Segment
“* Root segment

% Inflorescence axis & flower bud.

% Rhizome Segment \

“ Thin cell layer



Material & method

» 1-2 nodes as a Explant from 6 month old plantlet
» Cross section (0.3-0.5mm thickness)excised from stem

» Inoculation on MS media +sucrose(28gm/l)+Different
conc. Of BA,Kn &IAA, pH-%.8

> 20 ml media taken ion to glass hottle &Explant
Inoculation »

> Transfer of regenerated shoots to GR free media+0-
20%sucrose +coconut water (for rocfrng)

» Transfer in to pots under G.H. condition
» Covering of plantlets by polythene bag
» Survival rate 1s 92%



Kingdom:

(unranked):

(unranked):

Order:

Family:

Subfamily:

Tribe:

Genus:

GLADIOLOUS

Plantae o 4

Angiosperms

Monocots

Asparagales

Iridaceae

IXioldeae

IXieae

Gladiolus
L.
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Micropropagation of gladiolus cv. ‘Peach Blossom’ through enhanced release of
axillary buds

[. Pnyakumart* and V.L. Sheela
Department of Pomology and Floviculnare, College of Agriculture, Vellayani, Thiruvananthapuram 693 322, Kerala

Recerved 28 August 2002; recerved i revised form 17 February 2009; accepted 18 February 2003
Abstract

Gladiolus grandiflorus L. cv. ‘Peach Blossom’ was micropropagated through enhanced release of axillary buds. The cultures
were established using mtact cormels i Murashige and Skoog (MS) medlun Shoot proliferation was maxamum m MS mednm
fortified with BA 4 mg L'+NAA 0.5 mg L. Low concentrations of BA (1 or 2 mg L) were, however, suitable for further shoot
multiplication. IBA (2mg L) produced earliest rooting (7 days) and longest roots (3 em). Jnvitro raised plantlets were successfully
planted in sterile media consisting of sand: soil (2:1) i plastic pots,



Kingdom: Plantae

Division: Magnoliophyta
Class: Magnoliopsida
Order: Rosales

Family: Rosaceae
Subfamily: Rosoideae
Genus: Rosa

L.
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