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centric) autosomes. The 2» = 38 karyotype had a pair
of distinctively large metacentric autosomes. This pair
of extremely large metacentric autosomes was not present
in the 2n = 40 karyotype. The 2n = 40 karyotype,
however, possessed 2 extra pairs of large acrocentric
autosomes. An intermediate condition was found in the
2n == 39 karyotype with only 1 extremely large meta-
centric autosome but with an extra pair of large acro-
centric autosomes when compared with 2» = 38 karyo-
type (1 pair less than 2n = 40 karyotype). These dif-
ferences in the 3 karyotypes could be ascribed to Robert-
sonian translocation.

In addition to numerical chromosomal polymorphism,
the present results obtained from the Malayan species
indicate that the karyotype of the Malayan house shrew
differs from that of the Indian, Japanese and South
Vietnamese taxa (Table II}. Direct comparisons, how-
ever, would be fallacious due to the undefined nomen-
clature that were employed.

Chromosomal polymorphism in insectivores has been
extensively reviewed (BorRGAONKAR!; GROPPZ; FORD ).
The family Soricidae, to which belong Suncus murinus,
is one of the most extensively and widely studied. Robert-
sonian polymorphism had been found in Sorex araneus
{SuarMAN1l; Forp, HAMERTON, and SHARMAN!?; MEY-
LANY3.34) and Blarina brevicauda (MEYLAN; LEE and
ZIMMERMAN 16). The present finding is another concrete
example of Robertsonian polymorphism, and it resembles
that of Blarina brevicauda. Circumstantial evidence seems
to favour centric fusion rather than fission as the mecha-
nism giving rise to the observed numerical polymorphism.
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Whether two or more pairs of autosomes are involved,
however, cannot be resolved by the present data. Meiotic
and population studies are now being conducted to
unravel this and other related problems??.

Zusammenfassung. 15 Exemplare von Suncus murinus
aus Kuala Lumpur und Petaling Jaya, Selangor (Ma-
laysia) zeigten 3 Exemplare mit einer diploiden Zahl von
40, 9 weitere mit 2» = 39 und 3 Exemplare mit 2» = 38.
Der Unterschied der Chromosomenzahl innerhalb einer
Intrapopulation wird mit der Robertson’schen Trans-
lokation in Zusammenhang gebracht.

H. S. Yone

Division of Genetics, School of Biological Sciences,
Uwniversity of Malaya, Kuala Lumpur (Malaysia),
26 October 1970.
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In vitro Induction of Vegetative Buds by Tobacco Smoke Condensate?

We reported earlier? that benz(ajanthracene {BaA), a
tobacco smoke carcinogen, replaced the morphogenetic
effect of 3-indoleacetic acid (IAA) and kinetin on the
callus derived from the stem tissue of haploid tobacco
plants. Recently, we have been able to induce vegetative
buds on a similar callus grown in a nutrient medium
supplemented with water-soluble extract of tobacco
smoke condensate. Neither TAA nor kinetin was present
in the medium.

Haploid plants were obtained by culturing immature
surface sterilized anthers of Nicotiana tabacum (cv.
‘Burley 21’) on the nutrient medium used by NitscH
and Nitscu® The callus was obtained by inoculating
small pieces (4-5 mm long) of stems of these plants on
modified MURASHIGE and SK00G’s medium ¢ supplemented
with 0.2 mg/l of z-naphthaleneacetic acid (NAA) and
0.2mg/l of TAA. This callus served as experimental
material. Calli weighing about 300-350 mg were planted
(Figure 1a) on modified MURASHIGE and SK00G’s medium
supplemented with various concentrations of water-
soluble extract of tobacco smoke condensate (TSC).

The TSC was prepared under the direction of Dr.
J. F. BenNNER, Department of Agronomy, University of
Kentucky. The University of Kentucky Reference Ciga-
rettes 1R15:8, equilibrated at 20°C and 609, relative
humidity, were smoked on a Borgwaldt smoking machine
employing a standard smoking cycle (a 35 ml puff volume
of 2sec duration at 1 min intervals). The smoke was
collected in a 31 flask containing 100 m! of water cooled
at 0°C. A specially designed pump, Chemap vibromixer,

was used to obtain maximum contact of the smoke with
water. After 840 cigarettes were smoked, the water
solution was transferred to a cooled graduated cylinder.
The non-volatile residue weight was determined by
evaporation of a 5 ml portion of the solution on a rotary
evaporator at a pressure of 30 mm at 35°C with a 50 ml/
min stream of nitrogen. The smoking flask was then
rinsed with sufficient water in several portions to give
a final concentration of 50 mg/ml of non-volatile residue.
The TSC was subsequently diluted to have final concen-
trations of 5, 10, 15, 20, and 25 mg/! in the nutrient
media. The pH of the medium was adjusted to 5.8.
Sterilization was achieved by autoclaving at 181b y for
20 min. For each treatment 16 replicates were main-
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with the Agricultural Research Service, U.S. Department of
Agriculture, administered by the Eastern Utilization Research
Development Division, Philadelphia.
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Fig. 1. a) Callus derived from haploid plants of Nicotiana tabacum
at the stage of inoculation on the nutrient medium supplemented
with 5 mg/l of water-soluble fraction of tobacco smoke condensate
(TSC). x0.88. b) Note the growth of the callus on the nutrient
medium containing 5 mg/l of TSC 2 weeks after inoculation. x 0.88.
Fig. 2. Induction of a shoot on a medium fortified with 5 mg/l of
TSC after 8 weeks of inoculation. x 0.84.

Observations on the induction of vegatative buds by TSC* on the
tobacco callus

Weeks Culturesr differentiated (%) in various concentrations

after of TSC (mg/l)

inocula-

tion 0 5 10 15 20 25
{control)

2 0 0 0 0 0 0

3 0 25 31 13 6 0

4 0 56 44 38 31 13

5 0 56 44 44 31 13

6 0 56 44 44 31 13

7 0 75 50 44 31 13

8 0 75 50 44 38 13

s Water-soluble extract of tobacco smoke condensate. » Each treat-
ment consisted of 16 replicates.
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tained at 225-250 foot candle intensity. The experiment
was repeated twice. The cultures were observed for
growth and morphogenesis for 8 weeks.

Slight growth of the callus was observed in the control.
As the cultures became old, parts of the callus showed
brown color. In TSC media the callus showed growth
in all the concentrations tested (Figure 1b). The callus
retained green color in most of the cultures. After 15 days,
a few roots started emerging from the callus on the media
containing 5 and 10 mg/l of TSC. However, at higher
concentrations (15, 20 and 25 mg/l), the rooting was seen
about 3 weeks after inoculation.

Vegetative shoots appeared at TSC concentrations of
5, 10, 15 and 20 mg/l after 3 weeks of inoculation. The
shoots originated from the surface of the callus which
was in contact with the medium. They grew in the
medium for some time but finally assumed normal
polarity to give rise to plants (Figure 2).

After 4 weeks of inoculation, vegetative shoots were
seen in all concentrations of TSC (Table). The number of
cultures with vegetative buds increased with the time.
In the lowest concentration (5 mg/l}, 759, of the cultures
produced vegetative buds 7 weeks after inoculation.
However, the number of cultures with vegetative buds
declined with the increasing concentrations of TSC. Only
139, of the cultures showed differentiation in 25 mg/l
of TSC. No morphogenesis was observed in the control.

Investigations on the effect of cigarette smoke on cells
in vitro have shown changes in chromosomes?, alteration
in mitotic processes$, increased mitotic abnormalities?.10
and significant cell damage!!,12, However, in no case
until now has tobacco smoke condensate been shown to
induce vegetative buds in higher plant tissues. The results
described in this paper show that water-soluble extract
of tobacco smoke condensate induces morphogenesis in
the absence of IAA and kinetin. Information on the effect
of tobacco smoke on plant tissues may lead to a better
understanding of its mode of action in eliciting biological
responses.

Zusammenfassung. Es wird gezeigt, dass wasserlosliche
Extrakte aus Tabakrauchkondensaten vegetative Keim-
linge auf Kallusstiicken aus Stimmen von haploiden
Tabakpflanzen (Nicotiana tabacum) induzieren und dass
der gleiche Effekt mit Kinetin und 3-Indolessigsdure
erzielt werden kann.
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