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The associations of four A and A' are also of 
interest. As shown in Fig. 2, at u and u' two of the 
paired arms in each configuration have comparable 
unpaired ends. This, together with the fact that other 
pachytene nuclei have been obtained without such 
unpaired ends and without any association of four, 
indicates that the chromosomes involved in A and A' 
may be inter-related. 

A fuller account of meiosis and basidiospore 
production and germination in this fungus is in the 
course of preparation. 

I am indebted to Dr. F. C. Deighton for identifying 
the fungus and to Mr. C. N. Williams for the 
illustrations. 

University College, 
Ibadan, Nigeria. 

' Olive, L. S., Amer. J. Bot., 36, 41 (1949). 
'McGinnis, lt. C., J. Hered., 47, 255 (1956). 

EvA SANSOME 

Chromosome Breakage with Plant Pigments 
LATELY, the property of the bacterial products in 

causing chromosome breakage has been worked out by 
certain authors1- 5 . Such results have been taken to 
indicate the mutagenic property of the soil accounting 
for spontaneous mutation and chromosome breakage. 
Several algal groups, too, form an important consti
tuent of the soil, and it was desired to find out how far 
their decomposition products contribute to the muta
genic property of the substratum. 

Different genera of the alg::e belonging to the 
different groups occurring in moist area in the soil 
were chosen, namely, species of Tribonema of Xantho
pyceae; Spirogyra, Ulothrix and Formidium of Chloro
pyceae and Oscillatoria, Lyngbya and M icrocoleus of 
Cyanophyceae. Pigments of cyanophycean species 
were extracted in water and other groups in alcohol. 
Chlorophyll pigments were also extracted from the 
leaves of Oestrum nocturnum, a solanaceous plant, for 
checking the results obtained from lower plants with 
chlorophyll. Allium test was performed with different 
dilutions of stock solutions and recovery tests, too, in 
Knop's medium after treatment was carried out. 
Observations were made following aceto-orcein root 
tip squash and Feulgen squash techniques. Control 
experiments were also set up treating the roots in 
solvents alone as well as in Knop's medium, and no 
cytological effects noted with the extracts were 
observed, indicating the reliability of the results. 

Figs. 1-5. _Showing the effect of chlorophycean extracts on root tip 
cells of ..<IUium cepa, namely, anaphasic fragment, somatic reduction 
polyploldy, multlnucleate condition and multipolar arrangement 
respectively (Figs. 1 and 2 x e. 500 ; Figs. 3, 4 and 5, x c. 250) 

Distinct chromosome breaks were observed in all the 
sets of experiments (Fig. 1) though the frequency of 
breakage was found to be very high (60-65 per cent in 
dividing cells) after treatment with chlorophycean 
extracts for 6-24 hr. followed by recovery in Knop's 
medium. With prolonged keeping in Knop's medium 
the frequency of fragments gradually increased 
reaching a maximum (90-95 per cent in dividing cells) in 
48 hr. In prolonged treatments polyploidy was noticed 
only in a few cases .In addition to polyploidy, multipolar 
conditions within a cell, somatic reduction as well as 
multinucleate cells were observed, specially in new 
roots coming out in Knop's medium (Figs. 2-5). 
Though with all the groups profuse fragments could 
be recorded after transference in Knop's medium, with 
chlorophycean extracts even before transference 
chromosome breaks were found to be profuse. The 
delayed breakage with other groups of alg::e may 
indicate the latent nature of the effect. 

The similarity in behaviour between chlorophycean 
extract and pigment extracts of higher plants indicates 
possibly that chlorophyll is the main causal factor in 
chromosome breakage. The demonstration of this 
property of inducing chromosome breakage by plant 
pigments so far unexplored has far-reaching signifi
cance and indicates that the latter contribute to a large 
extent to the mutagenicity of the soil, accounting for 
the spontaneous mutation. Detailed results are being 
published elsewhere. 
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BACTERIOLOGY 

Rate of Appearance of Mutants with 
Respiration-deficiency in Staphylococci 

MUTANTS of Staphylococcus aureus with impaired 
respiration were originally obtained under the action 
of ultra-violet radiation 1, and as they differed in a 
number of important characters from the parent 
strain it was of interest to develop a simple method 
for their detection and to measure the frequency of 
appearance of these mutants in the parent culture 
under various conditions. 

The experiments were carried out with St,aphylo
coccus aureus, strain 209. Under the usual conditions 
of observation, it is impossible to detect mutants 
with impaired respiration in this culture, because : 
(1) the frequency of their appearance is very low and 
they grow slowly ; in dense cultures the mutants 
are entirely overgrown by the more rapidly growing 
parent cells, while in diluted cultures on the surface 
of nutrient agar the chances of their detection are 
negligible; (2) on the surface of nutrient agar 
containing glucose, parent cells produce acid, whereas 
mutant cells do not ; this production of acid selectively 
inhibits the growth of mutant St,aphylococci with 
impaired respiration, as can be observed in experiments 
by inoculating artificial mixtures of parents and 
mutant cells on the surface of nutrient agar containing 
glucose 
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