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Table 1. Number of breaks in colcemid treated
cells

100 cells scored for each concentration

Conc. Total num-  Cells with Breaks or gaps
X 10-6  ber of breaks breaks or per affected
mol/l and gaps gaps cell
10 26 15 1.73

7 15 8 1.88

5 20 11 1.82

2.5 25 11 2.27

1.4 22 12 1.83
HBSS 19 15 1.27
Control 6 6 1.00

tude as that of butyl mercury bromide, which was
determined to 0.05-0.1 X10-* M by Fanmy
(1951). The response of Chinese hamster cells to
organic mercury compounds would be expected
to approximately the same, judging from the
results of Fiskesi6 (1971), who found similar
threshold concentrations for other mercury com-
pounds in different test systems. The threshold
value of HMB for c-mitosis in Chinese hamster
cells was somewhat higher than corresponding
values in the Allium test.

The strength of the effects decreased with falling
concentrations. Fig. 1 shows that there was a
correlation between the concentration of HMB
and the manifestation of cell damage. Toxic and
c-mitotic cells were found mostly in the strongest
concentrations. The transitions was gradual be-
tween c-mitosis and normal mitosis. The number
of chromosome breaks was clearly elevated both
in the treatments with HMB and with HBSS.
This effect was probably due to the starvation the
cells were submitted to during the treatment. In
the affected cells, however, the number of breaks
and gaps per cell was higher in the HMB treat-

ment, both relative to the HBSS treatment and
the untreated controls. The increase was not
significant statistically.
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Genetics of Philaenus colour polymorphism: the 28 genotypes
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In a recent article on the genetic basis of colour
polymorphism in the meadow spittlebug, Philae-
nus spumarius (L.) (Homoptera), a hypothetical
scheme of the dominance and co-dominance
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relationships was presented (HALKKA et al. 1973).
The results of the crosses performed in 1972 and
1973 were not then available; they corroborate
practically all the relationships proposed in the
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Table 1. Allele combinations and the corresponding phenotypes in Philaenus spumarius. The subscripts

denote:
® T M L F c 0 t
P % P p P P P
d
tri
pT N trit tri tri trit tri tri
tri
mar1
pM tri 3 mar mar5 mar6 mar6 mar
typ
lat1
pL tri typ D mar5 mar6 lat6 lat
typ
fla
pf tri typ typ fla fla' fla
typ
lceo(z)
pC tri typ typ7 typ'7 0 lce2 lce2
typ
10p0(3)
¢]
P tri typ7 typ7 typ7 typ7 8}7) lop?
typ
. typ
P tri typ typ typ typ typ
typ

0) experimental evidence lacking
1) experimental evidence considered insufficient
2) genotype also expressed (or believed to be expressed) as fla and gib in most individuals with appropriate modifier

genes

3) genotype also expressed (or believed to be expressed) as qua and alb in most individuals with appropriate modifier

genes

4) median stripe often truncated at anterior end
5) the fla dots, or at least the anterior dots are present in most individuals as indentations in the pale elytral margins
6) the fla or qua dots (see also notes 2 and 3), or at least the anterior dots are present as indentations in the pale

elytral margins in some individuals with appropriate modifier genes

7) genotype also expressed (or believed to be expressed) as qua
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scheme. In these years, 186 successful crosses were
performed. They produced a total progeny of
3799 individuals.

With seven alleles, as in Philaenus, there are 28
possible genotypes (7 homozygotes and 21 hetero-
zygotes). In Table 1, all the possible combinations
are shown separately for males and females. As
explained in detail in the previous article (HALKKA
et al. 1973), the same genotype often produces
dissimilar phenotypes in the two sexes.

In the table, the names of the phenotypes are
abbreviated as in our earlier paper (see HALKKA
et al. 1973 for the full names). If no superscript is
attached to the phenotype designation, the geno-
type-phenotype correspondence (g—p) has been
verified by Mendelian F, ratios and backcrosses.
Superscript “0” means that there is no firm ex-
perimental evidence for the g—p presented. In
these instances, the phenotype suggested is
hypothetical, the evidence being circumstantial.

Other superscripts imply that the evidence for
the g—p presented is based on insufficient evidence
(e.g., Mendelian ratios from small progenies),
or that complexities of penetrance or expression
exist. Some of the complexities are caused by non-
allelic modifier genes (see HALKKA et al. 1973).
The effect of some of the modifiers on pigmenta-
tion is dissimilar in different geographical regions,
and forms of expression not mentioned in the
table may occur in some natural populations.

Such details do not obscure the fact that, with
the help of Table 1, it is possible to calculate allele
frequencies from practically every sample collect-
ed from natural populations in northern Europe,
Asia and North America. In Southern and Central
Europe, many additional phenotypes are found,
but most of them occur at very low frequencies
(RAATIKAINEN 1971). In most of the populations
investigated throughout the world so far the three
homozygotes with unidentified phenotypes (su-
perscript “0”) in Table 1 are very rare. Their fre-
quencies usually are within the range 0.005—
0.0001. In fact, all the combinations except pt/pt
can be considered infrequent in natural popula-
tions. In Denmark, Finland, Norway and Sweden
the frequency of the allele pt is often as high as 0.9.
Very high pt frequencies are similarly found in
other parts of Europe, and in Asia and North
America. As the sexes are equal in number in newly
emerged Philaenus adults, significant inaccuracy is
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not introduced if only the female sex is used in
determinations of allele frequencies for the whole
species. This is often necessary, because many of
the alleles are expressed only in the females.

Ten years ago, HUTCHINsON (1964) wrote on
Philaenus that “--- no clear understanding of
the whole situation, which may well prove to be
one of the most dramatic examples of poly-
morphism, will be possible without genetic knowl-
edge ----". Although the “genetic knowledge”
called for by HUTCHINSON will not cover the most
minute details for many years, the information
presented in Table 1 signifies a decisive break-
through in the understanding of polymorphic
equilibria in the spittlebug. The many complexi-
ties of genetic determination revealed by the table
are less deterrent than they seem. This is so be-
cause in most natural populations the “clear”
genotypes stand for well over 909, of the gene
pool.
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