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The production, in certain varieties of apple, of 
diploid pollen by heat-shock treatment of the pollen 
mother cells has enabled Dr. D. Lewis to raise triploids 
from diploid varieties, including varieties Northern 
Spy and Beauty of Bath. The induced triploids 
have the marked advantage, in a highly heterozygous 
plant, of possessing a complete diploid genotype 
from one parent, while segregation in the female 
parent provides for limited variation. Triploids 
from Northern Spy should provide a vigorous 
rootstock immune to woolly aphis. 

Dr. A. J. Bateman, working on the isolation 
requirements of crops grown for seed, has demon
strated that, in all crops investigated, contamination 
between adjacent blocks of varieties falls to I per 
cent or less at a separation of 150 ft., even in condi
tions under which it is most favoured, in both wind
and insect-pollinated crops. He suggests that 
growers' reports of serious contaminations over 
distances of furlongs or even miles are better explained 
by contamination in a previous generation masked 
by dominance or genic interaction. 

Dr. C. D. Darlington, the director, refers to work 
on the effects of X-rays on the pollen mother nuclei 
of Tradescantia bracteata during meiosis. Low dosage 
(45r.) led to end-to-end association of pairs of biva
lents at metaphase, due not to breakage and reunions 
between non-homologous chromosomes, but to 
crossing-over between the segments of different 
chromosomes usually regarded as non-homologous. 
Breakage and reunion do occur, but exclusively 
within single chromosomes, to give centric or acentric 
rings. This suggests that the chromosomes before 
meiosis appear to behave as isolated units. 

Further investigations upon which reports are 
submitted include trials of Merton varieties of cherries 
and haricot beans ; trials of bush and dwarf tomatoes ; 
incompatibility in polyploids with reference to 
r:Enothera organensis ; mutation and the production 
of self-fertile fruits in sweet cherries and (Enothera ; 
the action of camphor, lactic acid, D.D.T., 'Gammex
ane' and sulphonamides on cell division; primary 
and secondary pairing in polyploids ; artificial drying 
of seeds in relation to viability and germination ; 
interspecific sterility and incompatibility in Rubus ; 
the analysis of polygenic inheritance ; and breeding 
systems and genetic isolation with reference to 
certain Antirrhinum species. 

STRUCTURE 
OF THE PRO 

D MECHANICS 
OAN FLAGELLUM 

HARLEY WN has made an important 
n o our understanding of this 'sub- . 

ject (Ohio Be ., 45, No. 6, 247; 1945). His 
paper ith an extensive and highly critical 

great amount of work already done on 
the ology of the flagellum, and more than a 
hun authors are mentioned. 

An account is then given of the author's own 
investigations using the electron microscope. The 
section gives useful advice as to the preparation 
of the. specimens for this new technique, and the 
results are shown in twelve beautiful plates, each 
with a micron scale. It is concluded that each 
flagellum is of approximately uniform diameter 
throughout and consists of a denser axial core sur
rounded by a less dense sheath, though in Euglena 
and Astasia the c0re appears to consist of two closely 

approximated fibres of equal size. The sheath 
seems to contain, or to consist of, a spirally coiled 
fibre surrounding the core. The flagella of Euglena and 
Astasia have also, along one side, what appears to 
be a single row of delicate filament$ extending out 
from the sheath ; their length is about five or six 
times the flagellar diameter, namely, 1·5-2·0 fl· The 
long flagellum of Ochromonas bears similar filaments 
probably on all sides, but that of Ohilomonas is 
devoid of filaments. 

The mechanics of the flagellum is then considered 
and investigated by ingenious experiments. The 
motion of the flagellum was rendered visible by 
mounting in a viscous solution of methyl cellulose. 
In every case, the wave impulse travelled from the 
base towards the tip, in a spiral course, producing 
rotation of the tip. All these observations directly 
support conclusions arrived at by A. G. Lowndes1 • 

A model flagellate was also constructed, and the 
author swam completely immersed, gyrating one or 
both arms in a relatively narrow cone. These experi
ments again confirm Lowndes' hypothesis, and show 
further that rotation of the gyrating object is not 
necessary for the production of a forward component, 
since mere gyration of an object (arm or flagellum) 
can produce an effective locomotor force. 

It is thus shown that Lowndes was correct in 
stating that : (a) the flagellum beats in spiral 
undulations; (b) the waves of contraction progress 
from the base towards the tip of the flagellum, and 
often increase in amplitude as they progress; (c) the 
flagellum serves to push, rather than to pull, the 
organism through the water, although it arises from 
the anterior end of the body ; (d) that rotation and 
gyration of the body alone may account for the loco
motion of many flagellates. 

This work should finally dispose of the view that 
the flagellum acts as a tractellum and draws the 
body forward. It constitutes one more reaction to 
the scientific stimulus produced by Gray's book 
"Ciliary Movement". W. R. G. AT.KINs 
1 Lowndes, A. G., Nature, 138, 210 (1936). Proc. Zool. Soc. Lond., 

114, 325 (1944). ' (0 

EXPERIMENTAL MORPHOLOGY: 
SHOOT API ES IN STERILE 

TURE 

I N a paper of v considerable interest, Dr. E ... Ball 
(Amer. J ., 33, No.5, 301 ; 1946) has described 

the develo ent in sterile culture of shoot apices and 
subjace&.\. gions of Tropmolum majus and Lupinus 

¥he work, which is directed towards the 
s of problems of development and differentia
tiD at the shoot apex, depends on a precise technique 
of dissection, which is described, on observations of 
the development of the experimental materials in 
synthetic culture media, and on a detailed histological 
examination of the growths eventually produced. 

Dr. Ball has been able to show that minute apical 
segments, comprising the terminal meristem, will 
grow in culture media and eventually develop into 
entire plants. The shoot apex of Tropmolum, which 
has a lower respiratory rate than its subjacent 
tissues, will only grow into a complete plant when 
submerged in the agar medium. Comparable apices 
of Lupinus, which have the highest respiratory rate 
of the shoot, will only grow into complete plants if 
placed on the surface of the agar. Hence primary 
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meristems are not all characterized by a low oxygen 
consumption. The polarity of shoot apices was not 
altered by being orientated away from the vertical 
position; Indeed, the evidence suggests that the shoot 
apex controls the geotropic response of the subjacent 
tissues. 

Plants grown from excised apices developed normal 
though small vascular systems, that is, in circum
stances in which the influence of the older vascular 
tissues had been eliminated. Such development 
demonstrates the independent, self -determining nature 
of the apical meristem. 

Small segments of the tissues subjacent to the apical 
region grew best in aqueous medium to which unauto
claved coconut milk had been added. Those of 
Lupinus produced spherical masses that usually grew 
by cambium-like zones considerably beneath the 
original cut surfaces. Internally, thif\ cambium 
produced parenchyma and very short tracheal 
elements; externally, it produced parenchyma and 
some cells that were apparently sieve-tube elements. 
In contrast, the subjacent tissues of Tropreolum had 
various regions of superficial cells that underwent 
rapid mitoses. The end result was an irregular mass 
{)f parenchymatous cells that only infrequently 
contained groups of tracheal elements. In neither 
plant did the callus give rise to roots or buds. The 
original polarity of these subjacent regions was not 
retained in culture. 

The results obtained suggest that there is a decreas
ing capacity for growth and development on proceed
ing basipetally along the shoot. The indications thus 
are that not all living plant cells are possessed of 
unlimited capacity for development, full meristematic 
potentiality being restricted to a few tissues only. 
The shoot apex possesses the greatest capacity for 
development of the entire plant ; tissues subjacent 
to the shoot apex possess this capacity to a limited 
.extent only. This interpretation is contrasted with 
other suggestions in the literature that theoretically 
.every living plant cell is capable of producing any 
.cell organisation characteristic of the species. 

PROF. . LASKETT delivered his presidential 
address February 8, 1946, to the Royal 

Society, taking "Astronomical Tele-

ff
o es' as his s.ubject; the address ha.s now been 

p · e (Mon. Not. Roy. Astro. Soc., 106, l, 80). 
has been a tendency for some time to 

b · le the observational work that can be carried 
out at observatories in Britain, and some have 
even expressed the view that in the interests of 
efficiency the university observatories should be 
closed down. Others, while not quite so extreme 
in their attitude towards British climatic condi
tions, have suggested. that if money for new telescopes 
should become available in Britain, these telescopes 
should be erected in some more or less remote part 
of the Commonwealth where better observing condi
tions prevail. Prof. Plaskett believes that these 
views are fundamentally wrong, and submits an 
alternative view under a number of headings ; a 
brief outline of his proposals follows. 

Most branches of astronomical research show the 
necessity for a large telescope in Britain, and Prof. 
Plaskett selects the physical interpretation of stellar 
spectra as an example. Although we cannot ignore 

the contributions made by astronomers and physicists 
in other countries, the interpretation of stellar spectra 
was primarily a British achievement ; but the research 
was seriously handicapped because of the lack of a 
large reflector. It was impossible to apply the theory 
of Fowler and Milne to the determination of the 
temperature and pressure in the atmospheres of 
individual stars since large reflectors, which alone 
can supply high-dispersion stellar spectra, were not 
available. As a result, the next step was taken by 
Russell and Adams in 1928 at the Mount Wilson 
Observatory with the stellar spectra obtained at the 
coude focus of the 100-in. telescope. Theoretical 
work both at South Kensington and at Mount-Wilson 
was carried out in the closest collaboration with 
observers at the place where observational and 
experimental material was available, and it is pointed 
out that if university observatories are moved from 
Britain to more suitable climates, the theorists will 
ultimately follow them. For this reason it seems 
inevitable that the disappearance of British university 
observatories as centres of observational astronomy 
would imply the disappearance of astronomy and 
related branches of science. Prof. Plaskett pleads for 
the establishment of at least one large telescope in 
Britain, and after examining various kinds of tele
scopes, concludes that the most suitable would be an 
instrument of the Schmidt type with a mirror of 
74-in. aperture, suitable for both direct photography 
and slit-spectroscopy. The estimated cost with a 
number of accessories would be less than £100,000. 
(Reference may be inserted here to the announcement 
by the president of the Royal Society at the opening 
of the Newton tercentenary celebrations that the 
Government has agreed to the construction of a 
100-in. reflector. See Nature, July _20, p. 90.) 

A suitable site for such a ·telescope should be 
obtained in a place remote from any of the universities 
provided with their owu observatories, and, as an 
ideal arrangement, the astronomical activity of the 
university and private observatories would be 
centralized about this telescope. While undergraduate 
instruction would still be continued at the various 
universities, graduate instruction would be carried out 
primarily at this "Central University Observatory". 
Such centralization would permit of a department for 
the study of applied optics which would have as its 
primary function the theoretical study of various 
forms of optical instruments. In addition, it would 
permit of a modern laboratory for spectroscopic 
research-a most important branch in connexion with 
future developments in astrophysics. Various sug
gestions are made with regard to the board of manage
ment and other matters which are merely questions 
of detail-easily settled once the principle of a central 
university observatory is admitted. 

Objections on the grounds of the unsuitability of 
the British climate are considered, and Prof .. Plaskett 
shows that these are very much overdone. The fact 
that Herschel, Lord Rosse and Common did such 
excellent work with large instruments suggests that 
seeing conditions in the British Isles are at least 
comparable with those prevailing in other places 
where large instruments are used. The infrequency of 
clear nights is also advanced as an argument against 
large telescopes ; but, as Prof. Plaskett points out, 
the less frequent the opport1mities for observation, 
the more efficient must be the instrument and its 
mounting to take advantage of these fleeting oppor
tunities. Indeed, the very rarity of suitable nights 
demands the best possible instrument. 
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