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seventy-five per cent of the total. The samples 
themselves are shown in Fig. 1. 

Broadly, the samples fall into the following 
categories : In group A are three ' buttons ', 
evidently the original melts as they solidified from 
the furnace. These, like the samples in group B, 
weigh at most 4-5 oz., the latter section, however, 
consisting of roughly hammered ' blooms '. In 
group C these small ' blooms ' have been further 
hammered into bars. One such bar, however, is 
far more regularly fashioned, and from its analysis 
Sir Robert Hadfield draws the perfectly logical 
deduction that it may well have formed a portion of 
the steel which Faraday used as the raw material 
for some of his melts. The other type of basis 
metal appears to have been an English wrought 
iron of low carbon and considerable purity for a 
material of such origin. That a low carbon base 
must have been employed for some of the melts is 
shown by the fact that among the samples which 
have already been analysed is one which contains 
only 0·07 per cent of carbon and 2·25 per cent of 
platinum. Some idea of the quality of this achieve
ment, bearing in mind the primitive apparatus 
available, will, perhaps, be better appreciated if 
it is pointed out that when, some seventy years 
later in 1894, Arnold carried out his classical re
search on " The Influence of Elements on Iron " 

with an equipment vastly more complete and satis
factory than anything which Faraday had at his 
disposal, in three cases only out of ten was a smaller 
amount of carbon present in the alloy than in this 
remarkable material which Faraday turned out in 
his simple ' blast-furnace '. 

The importance of the production of an un
tarnishable steel for mirrors in this research is 
shown by a whole group of other samples with 
one or more highly polished surface. Among the 
samples from the Royal Institution, the high 
platinum-metal alloys were not represented. The 
steel noted by Faraday which, as a result of the 
large proportion of platinum it contained, did not 
corrode, was not, therefore, examined. Quite re
cently, however, a further series of samples, the 
property of Mr. A. Evelyn Barnard, has been dis
covered by Sir Henry Lyons. These also have 
been placed at Sir Robert Hadfield's disposal for 
examination, and in a preliminary note in the 
paper read before Section G (Engineering) of the 
British Association, high platinum, rhodium, and 
palladium steels, of such a composition that they 
can only represent Faraday's alloys, have been 
found. To all interested in metallurgy, in Faraday 
himself, and in the history of scientific discovery, 
the investigation of these alloys will be a matter 
of the greatest interest. F. C. T. 

Xeromorphic Adaptations of Plants. 

THE leaves of plants which are found growing in 
dry situations often show certain structural 

characteristics in common - thick-walled tissues, 
thick cuticles, stomata sunken below the surface, 
etc. These structural features seemed likely to 
cut down the loss of water from the leaf, and there
fore, with little experimental investigation, they 
have been classed as adaptational mechanisms 
against water loss and spoken of as' xeromorphic '. 
Of recent years the experiments have been carried 
out which should properly have preceded the adop
tion of any such interpretation of these character
istic structures. 

The result has been considerable misgiving as to 
the soundness of a view that had long held its place 
in the elementary textbooks and a great recrudes
cence of interest in the problem, as is well illustrated 
by the symposium on xeromorphy at the Inter
national Bofatnical Congress at Cambridge in 1930. 
Papers by Maximow, Huber, Schratz, and Thoday, 
which were read at this symposium, have now 
appeared,1 whilst an interesting resume of some 
aspects of the subject has been published by E. G. 
Pringsheim. 2 

It is by no means easy to obtain good compara
tive figures of evaporation rates from different 
leafy shoots. It is dangerous to assume that twigs 
removed from the plant will give values indicative 
of the behaviour of the same shoots upon the tree, 
and Schratz points out also that the comparative 
rates of evaporation determined for different 
severed shoots will vary with the duration of time 
employed in making the observation. 

Results with the shoots still growing upon the 
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plant would therefore appear more valuable, but 
the difficulty now lies in finding a practicable 
method for determining the comparable rates of 
water loss, whilst at the same time it is clear that 
the structural features of the shoot tissues immedi
ately in question, are only one amongst many 
variables determining the evaporation from the 
plant. Seybold's method 3 of treating the evapor
ating surface as a wet bulb hygrometer seems a 
step in the right direction and is applicable with 
the growing plant, but, as Maximow points out, the 
real temperature of the transpiring surface is still 
in doubt. 

In view of the experimental difficulties, it is not 
surprising that there is still considerable difference 
of opinion as to the significance of xeromorphic 
structures, but a certain general measure of agree
ment seems to emerge when these recent papers 
are examined. Thus it seems to be generally agreed 
that xeromorphic leaves have about the same pro
portion of stomata to epidermal cells as less xero. 
morphic leaves of the same species. As the cells 
of the xeromorphic leaf are usually smaller, this 
means that the xeromorphic leaf has a larger 
number of stomata per unit surface, so that it is 
not surprising to find that, when the stomata are 
open and the leaves freely supplied with water, 
xeromorphic leaves lose water more rapidly than 
less xeromorphic leaves of the s.ame plant. The 
point is made very clearly by Huber in his com
parison of 'sun' and 'shade ' leaves, where the sun 
leaves, borne near the top of the leafy crown 
of the tree, are xeromorphic as compared with 
the shade leaves of the lower branches. Such 
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sun leaves under equal experimental conditions, 
upon detached shoots given a liberal water supply, 
evaporate relatively more water than the shade 
leaves. 

On the other hand, under conditions of water 
deficit, such as will occur more frequently to ' sun ' 
leaves or plants of dry habitats, whilst the adjust
ment of stomata} aperture is usually more sluggish 
in such leaves-so that the shade leaves and the 
plants of normal, mesophytic habitats restrict their 
water loss more rapidly with diminishing water 
supply-when once the stomata are closed the loss 
of water from the xeromorphic leaves is much 
slower and they do not dry out and wilt like the 
mesomorphic leaves. Maximow emphasises the 
fact that they recover more readily after such ex
posure to drought, and regards this as perhaps the 
outstanding factor in their resistance to drought,3 

but most contributors to the recent discussions on 
this subject could agree with his recasting of 
Schimper's original definition to read that "xero
phytes are plants of dry habitats which are able 
to decrease the transpiration rate to a minimum 
when under conditions of water deficiency ". 

From the new point of view, many of the struc
tural features of these xerophytes may come to be 
regarded rather as natural consequences of growth 
in a dry habitat than as direct biological adapta
tions to minimise water loss. Thicker cuticles and 
thicker walls may be natural results of growth 
under conditions which repeatedly favour excessive 
water loss-and therefore processes of deposition 

from solution and of chemical condensation--during 
the growing period. 

Pringsheim's paper, as also an interesting foot
note to Thoday's paper, suggests that a re-examina
tion of ' water-storage ' tissues will also become 
necessary as the water relations of the cell are 
better understood. The work of Ursprung and 
Blum has created the impression that volume 
changes of the cell are mainly governed by the 
elastic properties of the cellulose wall, but most of 
the increase in cell volume during growth is irrever
sible, and Oppenheimer has recently criticised very 
effectively 4 the experimental basis of this work. 
He has shown that reversible alterations in volume 
of about twenty per cent may be seen in thin-walled 
cells but not in typical thick-walled cells. On the 
other hand, as Pringsheim points out, the wall may 
follow alterations in volume of the cell, due directly 
or indirectly to water loss upon evaporation, al
though not a stretched elastic membrane. Upon 
the possibility of such volume changes, in which cell 
size and shape and tissue configuration will play 
an important role, will largely depend the avail
ability of the water in the cell to supply the needs 
of other tissues. Thus a large-celled, thick-walled 
parenchyma may lose water to a thin-walled small
celled meristematic tissue in which volume changes 
are less easily induced as the result of water loss. 

1 Journal of Ecology, vol. 19, Aug. 1931. 
' Die Naturwissenschaften, Aug. 14, 1931. 
• "Die physikaHsche Komponente der pflanzlichen Transpiration", 

1920. See NATURE, 124, 293, Aug. 24. 1929. 
' Ber. Deutsch. Bot. Ges., 48, 130-140; 1930. 

Problems of Filterable Viruses. 

THE frequency in recent years of viruses and 
virus diseases as subjects for discussion at 

international congresses testifies alike to the wide 
interest manifested in the biological problems that 
await solution and to the far-reaching economic im
portance of this type of infection in the animal and 
plant worlds. In NATURE of Oct. 10 appeared the 
main part of Dr. H. H. Dale's presidential address 
to Section 1 of the British Association. This 
address dealt strictly with the biological nature of 
viruses, an aspect of the general virus problem 
which, in spite of intensive research in many 
countries, is likely to offer for some considerable 
time yet abundant scope for speculation. Dr. 
Dale's careful analysis of the available information 
led him, on the whole, to favour as the best working 
hypothesis one which postulates that the viruses 
are independent living entities and not of the nature 
of intrinsic cell ferments or catalysts. 

The address was followed by a well-maintained 
discussion in which a number of active workers in 
the virus field took part. Dr. Rivers (Rockefeller 
Institute) emphasised the intimate relation that 
appeared to exist between the viruses and their 
host cells as evidenced by the occurrence in certain 
host cells of inclusion bodies one type of which, 
notably the Bollinger body of fowl pox, undoubtedly 
contains virus, and by the fact that positive results 
in the course of attempts to cultivate viruses in 
vitro had been obtained only when living cells were 
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present. He and his co-workers had failed to 
demonstrate growth of vaccinia virus in purely 
artificial media free of tissue cells. It was fairly 
obvious from the blackboard schemata which Dr. 
Rivers had prepared in order to illustrate certain 
possible ways in which viruses could be explained 
on an intrinsic or semi-intrinsic basis, that he 
treated perhaps with unmerited seriousness the 
opinions of certain pathologists who have recently ex
pressed themselves in a similar strain. Subsequent 
speakers, from their experience in the plant and 
animal virus fields, were overwhelmingly of opinion 
that, for the time being at any rate, the hypothesis 
that viruses are' extrinsic living entities is good 
enough to work on, seeing that no fact yet estab. 
lished in regard to the features of viruses in general 
and their reactions both in the body and in the 
test-tube is incompatible with such hypothesis. 

This view was stressed particularly by Dr. 
Henderson Smith (Rothamsted) from the plant 
virus side, while in the animal virus field Dr. 
Bedson (London Hospital) and Dr. C.H. Andrewes 
(National Institute) emphasised the entire incom
patibility of an intrinsic origin with the known facts 
which have been ascertained with regard to the 
antigenic individuality of viruses. In no essential 
particular is their serological behaviour-whether 
in the body or in the test-tube-different from that 
of the visible bacteria, and the acceptance of an 
intrinsic origin would involve assumptions as to 
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