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INTRODUCTION

One of the impediments to commercialisation of Sturt's
Desert Pea (SDP) as a cut flower is the reduction in flower
quality due to petal staining by pollen grains which are
shed during transportation. Self pollination during
transportation, may result in rapid degeneration of flowers
and reduction in the flowers’ vase life.

Our work is focussed on the use of in vitro and in vivo
strategies to produce sterile plants. In vitro strategy is
centred around the production of haploid plants using
anther culture. With the in vivo strategy, we aim to produce
triploid plants. Both haploid and triploid plants are sterile
because where there is an odd number of chromosome sets,
reproductive fertility is usually impaired.

THE FLOWER

SDP has the typical pea-flower structure with a large shiny
upper standard petal that commonly incorporates a shiny
black boss, and a long beak-like keel that houses the sexual
organs. The flowers are suspended at the end of an upright
peduncle in groups of mostly 6 florets arranged in a
subterminal whorl.

The petals are commonly red, with a shiny black boss, but
variation from white or pink through to dark red, with or
without distinctive boss also occurs. Height of individual
flowers may reach 10 cm with length of peduncle up to 20
cm. A well grown plant can produce up to 150 flower
clusters.

Flower of Swainsona formosa.

METHODS

ANTHER CULTURE
Flower buds with anthers at microspores tetrad stage were used
as plant material. Having surfaced sterilised with 70% ethanol
for 10 sec., all outer floral parts were removed and anthers were
isolated from filaments. Before being transferred onto B5
medium supplemented with vitamins the middle part of anthers
were cut to expose microspores to the medium.

TETRAPLOID PLANTS PRODUCTION
SDP seeds were soaked in colchicine solutions (0.01, 0.025, 0.5,
0.075 and 0.1%) for 12 h. The swollen seeds were then plated
onto moistened filter paper in a Petri dish and kept on culture
shelf under temperature of 23  2oC for 48 hrs. Seedlings were
then transferred to pots for further growth. and routine plant
care was applied.

(A) anther used in culture (80x) containing microspores (B) 
at tetrad stage (1000x)

RESULTS

ANTHER CULTURE
The growth response were callus proliferation and embryoids
formation. Shiny, whitish-yellow embryoids appeared as
patches on callus of anther cultured on 0.57 µM IAA + 45.7 µM
zeatin. Organogenesis was observed on callus proliferated from
filament of anther cultured on medium supplemented with 4.93
M IBA + 4.44 M BA. Small green shoots were found on callus
surface and a number of meristemoids were also observed.

TETRAPLOID PLANTS PRODUCTION
The chromosome number of normal SDP plant is 2n = 16. The
application of seeds with colchicine solution at concentration of
0.01 – 1.0% for 12 hrs resulted in chromosome doubling, and thus
tetraploid plants.

(A) callus with embryogenic properties (0.57 µM IAA + 45.7 µM zeatin); (B) 
organogenesis on callus clump(4.93 M IBA + 4.44 M BA); (C) green callus 

(57.1 M IAA + 45.7 M zeatin); (D) white callus (0.57 M IAA + 44.4 M BA)

Growth habit of Swainsona formosa:  (A) diploid individual; (B) tetraploid 
individual obtained from seeds treated with colchicine 0.1%

CONCLUSIONS AND 
FUTURE WORK

The results of these trials indicate that:
* Response of SDP anther to plant growth regulators is

unspecific.
* Seed soaking in colchicine solution was an effective

method in doubling the chromosome number in SDP.

Future works to:
* Investigate the effects of anther developmental stages ion

haploid plant production.
* Cross tetraploid and diploid plants to produce triploid

plants.

Abstract

One of the impediments to commercialisation of Sturt's Desert Pea as a cut flower is the production of large amount of pollen grain in flowers. This brings about the reduction in flower
quality due to petal staining by the pollen grains which are shed during transportation. In addition, during transportation pollination may occur, resulting in rapid degeneration of flowers
and thus reduction in the vase life of the flowers. Our work is focussed on the production of sterile plants by manipulating the ploidy level. The strategies used are via in vitro and in vivo
techniques. In vitro strategy is centred around the production of haploid plants using anther culture. Since pollen grains are haploid, plants regenerated from them are also haploid. With the
in vivo strategy, we aim to produce triploid plants. Step one in the process is to produce plants that are tetraploid by application of chemical colchicine (colchicine acts by disrupting spindle
formation during mitotic cell division) to immature floral apices at the right developmental stage. These flowers, upon pollination and fertilisation, will produce seeds that are tetraploid.
Crossing of diploid and tetraploid plants will result in production of triploid plants. Both haploid and triploid plants are sterile because where there is an odd number of chromosome sets
reproductive fertility is usually impaired. This is because during meiosis the normal pairing of chromosome can not properly take place since one set of chromosomes will have no
homologous set to pair with, and as such gametes fail to form.
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