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In vitro propagation of Gentiana cerina and Gentiana corymbifera
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Abstract The micropropagation of Gentiana
cerina and G. corymbifera was investigated.
Cultures were initiated from axillary shoots or seed.
Seeds of G. corymbifera germinated on a Murashige
& Skoog (MS) medium containing 100 mg/litre
gibberellic acid (GA3) with 54% of the seed
germinating within 70 days. In the absence of GA3

germination did not exceed 5%. Both species
proliferated shoots on MS medium supplemented
with 6-benzylaminopurine (BAP). For G. cerina
there was no significant difference in proliferation
rates for BAP concentrations between 0.05 and 0.5
mg/litre. In contrast G. corymbifera gave highest
multiplication rates on 0.2 mg/litre BAP. Addition
of 1 mg/litre GA3 to the medium gave improved
proliferation compared to treatments in which GA3

was absent. The best treatment for G. cerina resulted
in a shoot multiplication rate in excess of 7-fold
after 50 days whereas for G. corymbifera this
increase was more than 3-fold. Root initiation
occurred on MS medium supplemented with indole-
3-butyric acid (IBA). In both species the frequency
of explants with roots increased with increasing IBA
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concentration, but at IBA > 1 mg/litre and 3 mg/
litre for G. cerina and G. corymbifera respectively
a high proportion of the plants developed a basal
callus. Survival of the G. cerina plants during
acclimatisation was related to IBA concentration
but survival was unrelated to IBA concentration for
G. corymbifera. G. cerina survival rates decreased
from 80% with up to 0.3 mg/litre IBA to c. 5% at
the highest rate of IBA. For G. corymbifera average
survival of plants after acclimatisation was just over
20%. Thus root initiation with 0.3 mg/litre IBA can
be recommended for both species.
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INTRODUCTION

In New Zealand the Gentianaceae is represented
by one species of Liparophyllum, one species of
Sebaea, and at least 24 species of Gentiana (Allan
1961). Gentiana species are found on the mainland
islands (22) in addition to the five species that are
restricted to the Chatham or Subantarctic Islands.
G. corymbifera Kirk occurs in montane to sub-
alpine sites in the South Island and G. cerina
Hook.f. is restricted to the Auckland Islands. Many
of the New Zealand species of the genus Gentiana
have recently been transferred to a newly created
genus, the Chionogentias (Adams 1995); included
in this reclassification are both G. cerina and G.
corymbifera. For the purposes of this work we will
use the older, more familiar names of these two
species.

Members of the gentian family have been
commercially exploited in a number of ways.
Hybrids between the Japanese species, G. makinoi,
G. triflora, and G. scabra, are cultivated for use as
cut flowers. Franz et al. (1989) refer to G. lutea in
a discussion on sampling plant populations for root
drugs. Sharma et al. (1993) raised concern that G.
kurroo could become extinct because it is being
harvested from the wild for medicinal purposes. In
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addition, many people around the world collect and
grow various members of the gentian family as
ornamental garden plants (e.g., Bartlett 1975).

Little is known of the conservation status for
the endemic New Zealand gentians nor is there
much information available describing the potential
commercial value of these plants as crop plants.
With an increasing awareness of the need to
conserve germplasm it is being recognised that the
perceived value of a species increases with its
utilisation as a crop and that there is a consequent
increase in the willingness to pay for conservation
measures that ensure its survival. The aims of this
work were to develop micropropagation protocols
for G. cerina and G. corymbifera and to compare
these protocols to those previously published for
other members of the Gentianaceae.

MATERIALS AND METHODS

Plant material
Seed of G. corymbifera collected from natural
habitats in the Upper Waitaki tussock grasslands,
South Island, New Zealand, was surface sterilised
in 0.9% sodium hypochlorite with Tween 80 for 15
min, then rinsed three times in sterile distilled water.
The seeds were transferred to solid medium for use
in a germination experiment.

Shoots of G. cerina and G. corymbifera were
harvested from greenhouse-grown plants raised
from seed. The G. cerina seed was collected from
Carnley Harbour, Auckland Island. Axillary shoots
of G. cerina and G. corymbifera were removed and
rinsed thoroughly under running water for 1 h. The
shoots were surface sterilised in 0.45% sodium
hypochlorite solution with the surfactant Tween 80
for 30 min then rinsed three times in sterile distilled
water. Axillary shoots were dissected under aseptic
conditions and the buds transferred to solid basal
medium for initial bulking up of plant material for
experimentation.

Culture conditions
The basal medium (BM) used in all experiments
comprised Murashige & Skoog (1962) (MS) salts,
B5 vitamins (Gamborg et al. 1968), and 30 g/litre
sucrose. Growth regulators were added to the BM
in treatments described in the next section. Media
were solidified using 7.5 g/litre agar (Davis). All
media had the pH adjusted to 5.7 with either 0.1
NaOH or 0AN HC1 prior to autoclaving at 121°C
and 103 kPa for 15 min. Gibberellic acid (GA3),

when used, was filter sterilised and added to the
media after autoclaving.

Culture vessels were either 90 x 10 mm
disposable plastic Petri dishes containing 25 ml of
medium (for seed germination), or disposable 290
ml (80 mm base diameter x 60 mm deep)
polystyrene tubs (supplied by Carter Holt Harvey,
Plastic Products, Auckland, New Zealand),
containing 50 ml of medium. Cultures of in vitro
plant material were maintained at 25 ± 1 °C with a
16/8 h light/dark cycle. The light intensity of 32
umol/m2 per s at shelf level was provided by cool
white fluorescent tubes.

The initial bulking up of plant numbers was
achieved on BM supplemented with 1 mg/litre G A3

and 0.1 mg/litre 6-benzylaminopurine (BAP).

Experimental treatments
In each micropropagation experiment a replicate
consisted of a single culture vessel containing eight
explants. In seed germination experiments using G.
corymbifera a plot consisted of a single Petri dish
containing 20-30 seeds. Five replicates were used
for each treatment in all experiments.

Seed germination

Seeds of G. corymbifera were transferred to Petri
dishes of BM containing 0, 50, 100, 250, and 500
mg/litre GA3. Germinated seeds were counted at
3^4 day intervals.

Shoot proliferation

Explants of G. cerina and G. corymbifera were
placed on tubs of BM supplemented with BAP at
0, 0.05,0.1,0.2, and 0.5 mg/litre plus or minus GA3

at 0 and 1 mg/litre. The number of shoots per explant
was assessed after 50 days.

Root initiation and acclimatisation

Shoots of G. cerina and G. corymbifera obtained
from the shoot proliferation medium containing 0.2
mg/litre BAP, in the presence or absence of 1.0 mg/
litre GA3, were used for the root induction and
acclimatisation experiments.

Explants were transferred to tubs with BM
supplemented with indole-3-butyric acid (IBA) at
0, 0.1, 0.3, 1.0, 3.0, and 10 mg/litre. Rooting was
scored on a three point scale: explants with no root
development; explants with visible roots (but no
callus formation); and explants with callus. Explants
with both callus and root development were scored
as explants with callus. Assessments of root and


