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Experimental Androgenesis in vitro in Nicotiana clevelandii Gray
and N. sanderae hort.
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Summary. Androgenic haploids were found in two species of the genus Nicotiana in which they have not been
reported previously. Anthers at the stage of uninucleate microspores were cultivated on synthetic medium with the

addition of indole-3-acetic acid.

Haploid plants are of great importance in plant
genetics and breeding (Melchers and Bergmann 1958,
Melchers 1960, Kimber and Riley 1963, Katayama
and Nei 1964, Chase 1969, Melchers and Labib 1970,
Melchers 1972, and other authors). The latest ex-
perimental method, by which haploid sporophytes
can be obtained in large numbers, has been termed the
induction of androgenic plants in anther and pollen
cultures in vitro. This induced in vitro androgenesis
has so far been successful with approximately 35 plant
species, but direct development of the pollen into
haploid embryoids has been observed in only four
genera — Datura (Guha and Maheshwari 1964, 1960),
Nicotiana (Bourgin and Nitsch 1967), Atvopa (Zenk-

teler 1971) and Lycium (Zenkteler 1972). In the
remaining species, only growth of the haploid callus
could be induced, and in this organogenesis of the
tops was induced, or a callus of pollen origin could be
obtained which showed reduced morphogenetic
potency. The present state and significance of ex-
perimental androgenesis have been summarised by
Sunderland (1971), Nitsch (1972}, and Melchers
(1972). It would appear highly desirable that the
method be applicable to most higher plants, parti-
cularly crops of economic importance.

In the experiments reported here the anthers of
four species of the Nicotiana genus were cultivated;
for two of the species — N. sanderae and N. clevelendis

Table 1. In vitro induction of haploid plants, Nicotiana genus

n Basal medium Author
S. 1. Petunioides
N. alata 9 Nitsch (1969) Nitsch (1969)
Otto et Link Sunderland (1971)
N. sanderae hort. 9  Nitsch (1969) Vyskot and Novak
(N. forgetiana (unpublished)
X N. alata)
N. sylvestris 12 Bourgin and Bourgin and Nitsch (1967)
Speg. et Comes Nitsch (1967)
N. clevelandit Gray 24 Nitsch (1969) Vyskot and Novak
(unpublished)
gfz. Rustica 7
N. rustica L. 24  Nitsch (1969) Nitsch (1969)
S. 3. Tabacum
N. glutinosa L. 2n 12 Nitsch (1969) Nitsch (1972)
4n 24 Sunderland (1971)
N. otophora Griseb. 12 Murashige and Collins, Legg and
Skoog (1962) Kasperbauer (1972)
N. tabacum L. 24 Bourgin and Bourgin and Nitsch (1967),
Nitsch (1967), Nakata and Tanaka (1968),
Hildebrandt (1962), Sunderland and Wicks (1971),
Linsmaier and Nilsson-Tillgren and
Skoog (1965), Wettstein-Knowles (1970),
Nitsch (1969) Melchers and Labib (1971)
S. 4
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— mno induction of haploid sporophytes had been
reported before. A summary of the in vitro andro-
genic haploids hitherto obtained in the Nicotiana
genus, the present experiments included, is shown in
Tab. 1.

The anthers to be used for the experiments were
collected from blooming plants of N.{tabacum cv.
‘Samsun’ (2n = 48), N. tabacum cv. ‘Xanthi’
(2n = 48), N.sanderae (2n = 18), N. clevelandii
(2n = 48), and N.glutinosa (2n = 24), at three
stages of microsporogenesis — tetrads, uninucleate
microspores, binucleate pollen. A uniform growth
medium was used for all variants, as suggested by
Nitsch (1969), with the addition of 0.1 mg - 17! IAA.
The cultures were maintained in continuous illumin-
ation of approx. 1,500 lux, at temperatures ranging
from 25 to 32 °C. Regenerated plants were trans-
ferred to test tubes filled with liquid medium, con-
taining only minerals as suggested by Nitsch (1969),
and reduced amounts of sucrose, 10 g-1-1. The
plants grown in this medium developed rich root
systems.

Squash preparations from anthers and root tips,
after pretreatment in 0.002 M solution of 8-hydroxy-
quinoline for 3—4 hours, were stained with lacto-
propionic orceine (Dyer 1963).

The optimum stage of anther development for the
growth of androgenic embryoids was determined on
the basis of these experiments. With the exception
of N.glutinosa, all the studied species developed
seedlings exclusively in anthers with uninucleate
microspores, approximately at the time of the first
pollen mitosis. The results of anther cultivation at
this stage of development are shown in Tab. 2.
In N. glutinosa, no development of embryoids was
observed. All the seedlings obtained from the re-
maining three species showed haploid numbers of
chromosomes when cytologically analysed.

The production of haploid androgenic seedlings in
N. sanderae and N. clevelandii has not been reported
by any other author concerned with the matter.
Sunderland (1971) observed, in his N. sanderae cul-
tures, proliferation of the callus, presumably of
pollen origin, from inside the pollen sac, but cytologi-
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cal analysis revealed the diploid number of chromo-
somes. He concluded that endomitotic doubling of
chromosomes might have occurred in the callus cells.
Considering that only one anther out of a total of
225 included in our experiments produced seedlings,
i.e. only 0.44 per cent anthers gave rise to haploids
{(Fig. 1), it will be necessary to test other culture media
with various concentrations of growth regulators.
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Fig. 1. Haploid plants of Nicotiana sanderae in anther culture
after 12 weeks cultivation

However, the results of our experiments suggest
that induced androgenesis is possible in this species
although at a very low frequency under the given
conditions. In no other experimental way has a
haploid plant of N. sanderae been obtained to date,
and its spontaneous occurrence has not been described
either. It might be that the low frequency of haploid
sporophytes in this interspecific hybrid is genetic in
nature.

Table 2. Experiments with anther cultivation, Nicotiana genus

- 1
] n [} o
o L : ' 8w g 3
a2 58 & i 252 R
: 587 o e 5 .8% teg ~g 4
Species aa09 8w o0 gRwg 55w g oo S
e 1 B Hwe w— 8 2 S Qg B M o <5
eS8 &858 =855 w25 Rl —g 8
fEfs E89F  E.E¢ 33T fif 33
#8858 Z8E% S88E  R2EQ 7z 88 LK
N. mb‘acum 40 24 117 60 0 0
cv. ‘Samsun’
N. mbfwum ) 40 14 42 35 0 0
cv. ‘Xanthi’
N. sanderae 225 1 2 0,44 34 15,11
N. clevqhmdu 50 1 5 2 0 0
N. glutinosa 100 0 0 0 4 4
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The other species under study, N. clevelandii, also
showed a low frequency of successfully induced
androgenesis, amounting to 2 per cent. Sunderland
(1971), too, attempted to cultivate anthers of this
species but failed to obtain growth. He explained this
failure as the result of insufficient understanding of
the growth and hormonal requirements in this
species. As in N. sanderae, neither a spontaneous
haploid sporophyte nor a haploid seedling induced
experimentally has yet been described for V. cleve-
landis.
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