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Meta-topolin (mT) is a relatively new cytokinin isolated from poplar leaves in 1975
and is closely related to 6-benzyladenine (BA). Research on the use of mT in tissue
culture has been conducted on several species, including Hypericum, citrus
rootstock, Aloe, banana (Musa acuminata), pineapple (Ananas comosus), and
Barleria. 6-Benzyladenine (BA) is the most widely used cytokinin in the regeneration
stage of the tissue culture of most plant species, because of its availability and price,
but it has a few drawbacks which include causing the hyperhydricity (vitrification)
of shoots and it can have a negative effect on rooting. In light of this a series of trials
were initiated to determine the effect of mT on the regeneration, hyperhydricity, and
rooting of Eucalyptus species. In the initial trial various concentrations of mT
(ranging from 1.2 to 14.5 mgL’ ) were tested with the resulting shoot growth
compact and stunted. In a follow-up trial, a mT concentration of 0.2 mg- L' was
found to produce shoots that were less V1tr1ﬁed and that resulted in better in vitro
rooting. Further trials on rooting of other eucalypt species are in progress to
determine the benefits of mT.

INTRODUCTION
In the in vitro propagation of plants a high cytokinin:auxin ratio is typically used to
induce multiplication or regeneration (Murashige and Skoog, 1962), but the types and
concentrations of auxins and cytokinins used vary between species (Niedz and Evens,
2010). The cytokinin most widely used is 6-benzyladenine (BA) or otherwise known as
BAP (6-benzylaminopurine) because of its availability, effectiveness and affordability
(Bairu et al., 2007). This cytokinin has a few drawbacks such as causing the
hyperhydr1c1ty (vitrification) of plant shoots and can also have a negative effect on
rooting in some species. In research conducted with meta-topolin (mT) these negative
effects have not been evident (Meyer et al., 2009; Bairu et al., 2007). Alternative
cytokinins include kinetin, zeatin, or thidiazuron (TDZ) and their use depends on the
species propagated. The choice of cytoklnln is determined by the cumulative efficiency in
inducing an acceptable rate of multiplication, normal shoot and root development as well
as ease of acclimatization. Meta-topolin is a relatively new cytokinin isolated from poplar
leaves in 1975 and is closely related to BA (Strnad et al., 1997; Teklehaymanot et al.,
2010). Meyer et al. (2009) found that mT is twice as effective as BA in the induction of
shoot cuttings. Hyperhydricity usually increases with an increase in cytokinin
concentration. When comparing BA with mT, no hyperhydricity developed in the shoots
and higher multiplication rates were obtained. Plants also rooted spontaneously in the
multiplication media (Bairu et al., 2007; Meyer et al., 2009). When mT was used in the
multiplication of banana, superior multiplication rates were recorded (Bairu et al., 2008;
Escalona et al., 2003). Research on the use of mT in tissue culture has been conducted on
several species, for instance Hypericum (Meyer et al., 2009), citrus rootstock (Niedz and
Evens, 2010), pineapple (Teklehaymanot et al., 2010), and Barleria (Amoo et al., 2011).
Research by Bairu et al. (2007) showed the effect of different cytokinins on the ex V1tr0
growth of Aloe polyphylla. The addition of both 2.5 and 5.0 pM mT (0.6 and 1.2 mg-L"
respectively) to full strength Murashige and Skoog medium (MS) gave better growth and
root formation than with BA and Zeatin.

MICROPROPAGATION OF EUCALYPTUS SPECIES

Benzylaminopurine is the standard cytokinin used for the propagation of several
Eucalyptus species. When using a protocol developed by Jones and van Staden (1994) for
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Eucalyptus grandis x E. urophylla (GU) with BA as the cytokinin, hyperhydricity
developed in the shoots (Fig. 1a), which resulted in low survival and rooting (£40%).
Since mT has been extensively studied at the University of KwaZulu-Natal, attempts were
made to test this product to alleviate shoot vitrification. A trial was conducted to
determine the effect of mT on the regeneration, hyperhydricity, and rooting of GU
hybrlds The concentrations of mT tested in the initial trial were 1.2, 2.0, 6.0 and 14.5
mg-L" in full strength Murashige and Skoog (MS) (Murashige and Skoog, 1962) basal
medium, supplemented with 20 gL sucrose, 0.01 mg-L™" a-naphthalene acetic acid
(NAA), and 8 gL agar, with a pH of 5.8. Plants were kept in a 16-h light and 8-h dark
photoperiod under cool white fluorescent lights. The resulting shoot growth was compact
and stunted on all concentrations tested. In a follow-up study the concentrations of mT
were significantly reduced and 0.2 mg-L" was determined as the optimum concentration
for multiplication (Fig. 1b).

Fig. 1. Multiplication of Eucalyptus grandis % Eucalyptus urophylla hybrids on (a) MS
medium supplemented with 2.0 mg-L" BA and (b) Murashige and Skoog
medium supplemented with 0.2 mg-L™ meta-topolin.

The shoots obtained from the second trial were transferred to rooting medlum consisting
of half strength MS salts, 0.2 mg- L IBA (indole-3-butyric acid), 20 g L' sucrose, 10
g-L™!" activated charcoal and 8 g-L™" agar. A 20% increase in rooting was obtained (i60-

80%) with the use of mT in the multiplication medium instead of BA (data not shown).

The rooted shoots also acclimatized very well with a 90% survival rate after it was
planted in a pine-bark medium, closed with plastic. After the first week, the plastic was
gradually removed in a greenhouse with high humidity (+75%) and bottom heating. As
the plants acclimatized they were moved to a lower humidity.
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Fig. 2. Well-developed, acclimatized, rooted Eucalyptus grandis x Eucalyptus urophylla
plants after meta-topolin was used as the cytokinin source during in vitro
multiplication.

The same protocol was also applied to a temperate Eucalyptus species, E. dunnii, with
similar results (Figs. 3). The higher mT concentration (1.2 mg-L" " caused compacted and
stunted growth, while well developed plants were obtained using the lower mT
concentration of 0.2 mg-L™ mT, W1th no apparent hyperhydricity (Fig. 3a). After 5 weeks
in culture shoots grown on 0.2 mg- L' mT were well developed and normal in appearance
(Fig. 3b). The rooting trials of with this species are not yet completed.

Fig. 3. Multiplication of a temperate Eucalyptus species using (a) 02 mg' L meta-
topolin (mT) (left) and 1.2 mg-L™" mT (right), and (b) 0.2 mg-L™ mT.

A major problem with the use of alternative cytokinins is their affordability. The prices
and possible suppliers of various cytokinins are given in Table 1.
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Table 1. Comparison of cytokinin prices as at April 2013.

Cytokinin Supplier Price/g (R)
Benzylaminopurine (BA) Sigma-Aldrich 330
Kinetin Sigma-Aldrich 925
Zeatin Sigma-Aldrich 53,000
Thidiazuron (TDZ) Sigma-Aldrich 43,300
meta-Topolin Duchefa (Labretoria) 7,500

The most affordable cytokinin is BA, but for Eucalyptus propagation, use of mT at 0.2
mg L™ was more efficient than the use of BA at 2 mg-L™ (Table 2). At this rate mT is
only approximately double the price of BA and much less than that for zeatin and TDZ.
Trials to test the efficacy of kinetin have not been conducted since several researchers
have indicated that kinetin cannot be used continually for successful in vitro propagation
of Eucalyptus species.

SUMMARY

With the production of plants through tissue culture, the quality of the shoots obtained is
extremely important as this determines the ability of the shoots to be rooted and
acclimatized effectively. Although mT is more expensive per gram than BA, the quality
of the plants is better and consequently better rooting can be obtained. Further trials on
rooting of the temperate Fucalyptus species are in process to determine the most effective
protocol.

Literature Cited

Amoo, S.O., Finnie, J.F. and Van Staden, J. 2011. The role of meta-topolins in alleviating
micropropagation problems. Plant Growth Regul. 63:197-206.

Bairu, M.W., Stirk, W.A., Dolezal, K. and Van Staden, J. 2007. Optimizing the
micropropagation for the endangered Aloe polyphylla: can meta-topolin and its
derivatives serve as replacement for benzyladenine and zeatin? Plant Cell Tissue
Organ Cult. 90:15-23.

Bairu, M.W., Stirk, W.A., Dolezal, K. and Van Staden, J. 2008. The role of topolins in
micropropagation and somaclonal variation of banana cultivars ‘Williams’ and
‘Grande Naine’ (Musa spp. AAA). Plant Cell Tissue Organ Cult. 95:373-379.

Escalona, M., Cejas, 1., Gonzalez-Olmedo, J., Capote, 1., Roels, S., Canal, M.J,,
Rodreguez, R., Sandoval, J. and Debergh, P. 2003. The effect of meta-topolin on
plantain propagation using a temporary immersion bioreactor. Infomusa 12:28-30.

Jones, N.B. and Van Staden, J. 1994. Micropropagation and establishment of Eucalyptus
grandis hybrids. S. Afr. J. Bot. 60:122-126.

Meyer, E.M., Touchell, D.H. and Ranney, T.G. 2009. In vitro shoot regeneration and
polyploidy induction from leaves of Hypericum species. HortScience 44:1957-1961.
Murashige, T. and Skoog, T. 1962. A revised medium for rapid growth and bioassays

with tobacco tissue cultures. Physiol. Plant. 15:473-497.

Niedz, R.P. and Evens, T.J. 2010. The effects of benzyladenine and meta-topolin on in
vitro shoot regeneration of a Citrus citrandarin rootstock. Res. J. Agric. Biol. Sc.
6:45-53.

Strnad, M., Hanus, J., Van¢€k, T., Kaminek, M., Ballantine, J.A., Fussel, B. and Hanke,
D.E. 1997. Meta-topolin, a highly active aromatic cytokinin from poplar leaves
(Populus x canadensis Moench., cv. Robusta). Phytochem. 45:213-218.

Teklehaymanot, T., Wannakrairoj, S. and Pipattanawong, N. 2010. Meta-topolin for
pineapple shoot multiplication under three in vitro systems. American-Eurasian J.
Agric. Environ. Sci. 7:157-162.

28



