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drifting from an anchored boat until IOo yards of 
greased rope had run off a reel, and then rowing back 
through this 100 yards in a given time, was adopted, 
and ensured, so closely as is practicable, that fairly 
equal volumes of water were filtered on each occasion. 
Concurrently with the plankton collecting, observa
tions were made of the following chemical and 
physical factors-temperature (air and water), wind, 
rainfall, water level, transparency of the water, 
hydrogen ion concentration, dissolved oxygen and 
complete chemical analysis of the water. 

Examination of the physical and chemical condi
tions has shown that Lough Derg differs from many 
lakes of which the features have been described on 
the Continent and in America, in that its waters are 
practically homogeneous from surface to bottom 
throughout the year, any evidence of a thermocline, 
and hence marked changes between surface and bottom 
oxygen content, being absent. This, in Southern and 
Gardiner's opinion, can be accounted for by the general 
shallowness of the lake (rarely more than 20 feet in the 
northern half, although the southern end is deeper 
with soundings as great as 119 feet), its narrowness, 
and hence continual change of the body of water 
flowing through it and the general mixing action of 
winds over the shallow water. In consequence, all 
the water of the lake is capable of supporting an 
abundance of living plankton organisms and of fish 

life. The ratio Na + K is low: the phytoplankton is 
Ca+Mg 

characterised by the relative scarcity of the Desmi
diacece and dominance of the Diatomacece. This 
supports Pearsall's theory that if the above ratio is 
low the conditions favour the growth of diatoms, and, 
if high, of Desmids. It was also notable that large 
numbers of different species occurred together, at the 
same time, in great abundance. A further report on 
the phytoplankton is to be published . 

. The distribution of the crustacean plankton is con
sidered from all aspects-seasonal and diurnal, both 

horizontally and vertically. In the horizontal dis
tribution great stress is laid on the wind as a factor 
in causing irregularity, and the detailed discussion of 
the effects . of winds is being kept for a subsequent 
report. Of the crustacea, Daphnia longispina was the 
dominant form, though Bosmina coregoni , Leptodora; 
Kindtii or Diaptomus gracilis were most prevalent at 
times. 

The importance of plankton crustacea as food for 
fish is discussed . Of the fish present in the lake, the 
Pollan, Coregonus elegans, is a plankton feeder 
throughout its whole life; these crustacea were also 
found to be an important constituent of the diet of 
the fry of pike, tench, rudd, bream, and perch. A 
correlation between the growth-rate of perch fry and 
the abundance of crustacea is given. It is interesting 
to see that to a certain extent big trout were also 
found to be feeding on plankton. The fact that 
these sporting fish will feed voraciously on small 
entomostraca is perhaps not generally known. In 
this respect it is interesting to direct attention to an 
experiment carried out at the Jersey waterworks 
showing the remarkable growth of young trout which 
fed on the abundant crustacean plankton present in 
the filter beds. 2 

It _is sad t_o see ti:at, after a good beginning. 
the hmnologJ.Cal station on the nver Shannon is now 
closed down. It is necessary that such well-planned 
work should be carried out through the course of 
many years before the. true significance of many of 
the seasonal changes m the plankton community 
can be fully understood and the foundations laid for 
a close study of the actual fish-producing power of 
these lakes. 

Messrs. Southern and Gardiner have made an im
portant addition to the many valuable works that 
have been published from time to time by the fisheries 
of Ireland. F. S. R. 

= " The of Waterworkst W. Rushton, P. A. Aubin,. 
and A . ]. Jenkms. Published by the Inshtuhon of Water Engineers, 1925. 

Studies on the Origin of Cultivated Plants. 
THE history of cultivated plants is a subject which 

has attracted many botanists, and numerous 
theories of their origin from one or more wild proto
types have been published. Until recently the con
clusions of Alphonse de Candolle have b een accepted 
with a minimum of critical revision. The great 
increase in genetical research and the marked desire 
of many geneticists to link their studies with other 
aspects of biology is, however, leading to renewed 
interest in the taxonomic and geographical history of 
our common cultivated plants. Much new material 
has been accumulated and a few geneticists are even 
devoting time to collecting in person cultivated, feral, 
and wild examples of the genera and species they are 
studying in experimental ground and laboratory. 

Prof. N. Vavilov, Director of the Institute of 
Applied Botany and New Cultures, Leningrad, is 
well known in Great Britain by the numerous im
portant works on genetics and allied subjects which he 
has published. In a paper which has recently been 
received 1 he deals in a decidedly original manner with 
the origin of the common cereals and a few other 
widely cultivated plants. The conclusions reached 
are very largely based on the researches carried out 
by Prof. Vavilov and his assistants in Central Asia 
and the Nearer East in the years since the War. In 
addition, many thousands of seed samples have been 
obtained from all parts of the world and grown at one 

1 From Bulletin of Applied Bota"y and Plant Breedi11g, 16, z, 1926, 
Leningrad. 
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or other of the experimental stations under the control 
of the Institute. While it is certain that many details 
have s!ill to be discovered _for all the groups studied, 
there 1s no doubt that 1mportant problems have 
already been solved, and that further applications of 
the new methods will aid in the elucidation of many 
obscurities in the past history of all species and races 
which have been so long in cultivation that not even 
archceological researches can alone prove their origin. 

The la_w of homologous expounded by Prof. 
Vav1lov m an able paper m the journal of Genetics, 
12, 47, 1922, applied herewith the purpose of finding 
the geograph1cal centre, or centres, of maximum 
varietal diversity within what is accepted as a 
" Linnean species." The data are set forth in tables 
and illustrated by exceptionally clear maps in the 
Russian text, to which is attached an almost full 
English translation. The results are comparable with 
the periodic classification of the chemical elements in 
that not only are the known variations classified, but 
also the existence of undiscovered varieties is postu
lated. In addition to the usual ' characters ' of the 
taxonomist and morphologist, physiological characters 

as ir_ru_nunity to and seasons of vege: 
tahve actrv1ty and of flowenng, and cytological and 
genetical data are freely used . It was found that 
even for cultivated plants the variations are not 
haphazard in their geographical distribution, but that 
they occur about well-marked centres. The immense 
diversity of spring and winter forms of soft and club 
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wheats is concentrated in the mountainous districts 
of south-west Asia, while the polymorphism of the 
durum wheats is most marked in North Africa. Two 
centres of origin for the barleys are indicated in 
Abyssinia and south-east Asia. Cultivated oats are 
undoubtedly of polyphyletic origin, and five geo
graphical and genetical groups are established. South
west Asia is recognised as the chief centre of diversity 
of rye. There is no reason to regard Secale montanum 
and 5 . fragile as progenitors of cultivated rye. Both 
oats and rye probably entered cultivation simultane
ously and independently in different localities, 
primarily as weeds in crops of wheat and barley. 
Flax is referred to two principal groups : a large
see.ded, large-flowered group connected with the 
Mediterranean, and a small-seeded, small-flowered 
one peculiar to south-west Asia. A third group may 
be centred in Abyssinia. It is shown that the 
mountainous districts of Asia and the Mediterranean 
region, being the centres of varietal diversity of nearly 
all the most important agricultural crops, were 
probably also the home of primeval agriculture. 

The final paragraphs of Prof. Vavilov's stimulating 
paper form a fitting conclusion to this notice of his 
work: "Evolution proceeded in time and space, and 
only by coming near the geographical centres of the 
origin of forms, by establishing the links connecting 
species, shall we be able to master the synthesis of 
Linnean species (considering them as systems of 
forms) . Only systematics and the knowledge of the 
geography of plants enable the geneticist to select 
consciously the initial forms for his crosses and to 
solve problems of experimental phylogenetics. The 
problem of the origin of species is thus considered as 
the problem of the origin not of separate varieties, 
which in Darwin's opinion differentiated into in
dividual species, but of complex systems, such as are 
true Linnean species. 

" As it follows from the above, the solution of the 
problem of the origin of species lies in a synthesis of 
thorough investigations of separate groups of plants 
by the differential systematical methods, by that of 
botanical geography (in the sense of establishing the 
centres of the origin of forms), and the methods of 
genetics and cytology. Only in using '>ystematics, 
differential geography, genetics and cytology, can 
we find a way to the strongholds hiding the origin of 
species." W. B. TuRRILL. 

- - - ·--·- ·----

University and Educational Intelligence. 
LEEDs.-With the co-operation of the International 

Education Board of New York, an exchange of posts 
for the academic year 1926- 27 has been effected 
between Prof. Olis F. Curtis, professor of plant 
physiology, Cornell University, Ithaca, New York, 
and Dr. W. H. Pearsall, reader in botany, the Uni
versity, Leeds. Dr. W. H. Pearsall sailed for America 
in time for the International Congress of Plant 
Sciences, which was being held in Ithaca during 
August, and to which he communicated an account 
of his investigations of the aquatic flora of the Lake 
District, England. Prof. Curtis, who arrives in Leeds 
this month, has published interesting papers in many 
fields of plant physiology, but is best known for his 
work upon the channels in which food substances 
travel through the plant. 

DR . NoEL J. G . SMITH, of the Department of 
Botany, University of Aberdeen, has been appointed 
professor of botany in the Rhod,es University College 
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(University of South Africa), Grahamstown. Dr. 
Smith was educated at the University of Edinburgh 
and at Cambridge. 

BY the will of the late Sir John Williams, Bart., 
President of the University College of Wales and of 
the National Library of Wales, who died on May 24, 
leaving estate of the gross value of 123, 742!., the 
residue of the property, which will amount to nearly 
roo,oool., is bequeathed to the two institutions of 
which he was president. 

"MOTIVATION OF ARITHMETIC" is the title of a 
sixty-page report by Mr. G . M. Wilson, professor of 
education, University of Boston, published as Bul
letin 1925, No. 43 of the United States Bureau of 
Education. It is based on some five thousand replies 
received from teachers in all parts of the country, 
and leads to the general conclusion that arithmetic. 
in spite of isolated attempts at motivation, is still 
largely a formal subject. Prof. Wilson's point of 
view is indicated by the question he urges teachers 
to think over : Should life be brought in to illustrate 
arithmetic, or should arithmetic be subordinated and 
become a means for the interpretation of life ? 
There is, as he says, much work ahead for those who 
would realise the ideal of school work on a real life 
basis . Meanwhile his pamphlet with its examples 
of " actual life situations," of life situations used as a 
basis for school exercises, games, game devices, and 
other devices, representative of methods used by 
the most progressive and intelligent teachers in the 
public schools of the United States, will help sub
stantially towards approximating school practices 
to his ideal. The bulletin is a good example of the 
levelling-up work undertaken by the United States 
Bureau of Education through making widely known 
among teachers the practices of the best. 

THE report on the work of the Department 'of 
Petroleum Technology of the Sir John Cass Technical 
Institute for the session 1925-1926 has been issued. 
This department was established about five years 
ago to provide technical instruction for those. engaged 
in or desirous of entering the petroleum mdustry. 
The courses include lectures on petroleum technology, 
on the properties, applications, and examination of 
petroleum, on the chemical and physical properties 
of petroleum, and on the applications of engineering, 
also mechanical drawing ; provision is made for those 
possessing no previous knowledge of experimental 
science to take the preliminary course of elementary 
chemistry, elementary physics, and mathe
matics. The record for the session shows sat1sfactory 
progress, in the . case of the petroleum 
Part r, there bemg no less than go class entnes 
engaged in all for 1343 'student hours.' The report 
comments on the educational value of kinematograph 
films of the petroleum industry, two of which were 
exhibited during the session ; such films enable 
students " to see in true perspective the ramifications 
of the industry and the difficulties associated there
with.'' Those responsible for directing the work of 
this department deserve much credit for the valuable 
work accomplished in a comparatively short space 
of time. A strong·feature of the organisation is the 
existence of the consultative committee composed of 
recognised experts in the industry; this committee 
is not only of use in advising on 
acting in liaison with the principal 01l compames m 
London, it also ensures what is so vital in all academic 
treatment of petroleum technology-constant contact 
with the industry itself. 
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