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BOTANY AND ITS ECONOMIC
APPLICATIONS!

SINGE our last meeting the Great War
has continued to hold chief place in our

‘lives and thoughts, and in various ways,

and to a greater or less degree, has influ-
enced our work. In the case of many

‘botany has had for the time being to be

set aside, while others have been able to
devote. only a part of their time to scien-
tific work. On the other hand, it is grati-
fying to note that some have been able to
render helpful service on lines more or less
directly connected with their own science.
The trained botanist has shown that he may
be an eminently adaptable person, capable,

“after short preparation on special lines, of

taking up positions involving scientific in-
vestigation of the highest importance from
the standpoints of medicine and hygiene.
‘We have to regret the loss of a promising
young Cambridge botanist, Alfred Stanley
Marsh, who has made the supreme sacrifice
for his country. Happily, in other cases
lives have been spared and we are able to

‘welcome their return to the service of

botany.

In common with our fellow-botanists
throughout the world, we have learned with
sorrow of the death of one of the kindliest
and most versatile exponents of the science,
Count Solms Laubach, whom we have wel-
comed in years past as a guest of our sec-
tion.

May I also refer to the recognition re-
cently given by the Royal Society to the

1 Address of the president of the Botanical See-
tion of the British Association for the Advance-

ment of Science, Section K, Newecastle-on-Tyne,
1916. :
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services of two of our colonial botanists?
Mr. W. H. Maiden, of Sydney, who has
done so much in Australia for the develop-
ment of botany and its applications in his
position as government botanist and di-
rector of the Botanic Gardens at Sydney,
and whose kindness some of us have good
cause to remember on the occasion of the
visit of this association to Sydney in 1914;
and Professor W. H, Pearson, of Cape
Town, who is doing useful work of botan-
ical exploration in Southwest Africa.

A little more than two years ago, during
the enforced but pleasant leisure of our
passage across the Indian Ocean to Aus-
tralia, I was discussing with our president
for the year the possibility of a war with
Germany. He was confident that sooner or
later it was bound to come. I was doubt-
ful. “‘But what will prevent it?’’ asked my
companion. ‘‘The common sense of the
majority,”” was my reply. He was right
and I was wrong, but I think he was only
less surprised than myself when next eve-
ning we heard, by wireless, rumors of the
outbreak of what rapidly developed into
the great European war. But even a few
weeks later, when Germany was pressing
westwards, and the very existence of our
Empire was threatened, we hardly began
to appreciate what it would mean, and we
still talked of the possibility of an Inter-
national Botanical Congress in 1915,

‘We know more now, and I need not
apologize for considering in my address the
part which botanists can take in the near
future, especially after the war. For one
thing at least is certain, we are two years
nearer the end than when it began, and
let us see to it that we are not as backward
in preparing for post-war as we were for
war problems.

Some months ago the various sectional
committees received a request to consider
what could be done in their respective sec-
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tions to meet problems which would arise
after the war. Your committee met and
discussed the matter, with the result that
a set of queries was sent round to repre-
sentative botanists asking that suggestions
might be presented for consideration by the
committee. A number of suggestions were
received of a very varied kind, indicating
that in the opinion of many botanists at
any rate much might be done to utilize our
science and its trained workers in the inter-
ests of the state and empire. Your com-
mittee decided to arrange for reports to be
prepared on several of the more important
aspects by members who were specially
fitted to discuss these aspects, and these
will be presented in the course of the meet-
ing. These reports will, T am convinced,
be of great value, and may lead to helpful
discusssion ; they may also open up the way
to useful work.

For my own part, while I might have
preferred to consider in my address some
subject of more purely botanical interest,
I felt that under the circumstances an
academic discourse would be out of place,
and that I too must endeavor to do some-
thing to effect a more cordial understanding
between botany and its economie applica-
tions.

For many of us this means the break-
ing of new ground. We have taken up the
science because we loved it, and if we have
been able to shed any light on its numerous
problems the work has brought its own
reward. But some of us have on occasion
been brought into touch with economic
problems, and such must have felt how in-
adequate was our national equipment for
dealing with some of these. In recent years
we have made several beginnings, but these
beginnings must expand mightily if pres-
ent and future needs are to be adequately
met and if we are determined to make the

“best use of the material to our hand.
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‘Whether or no we have been living for
the past forty years in a fools’ paradise, it
is certain that our outlook will be widely
different after the war, and may the stim-
ulus of a changed environment find us
ready to respond!

Sacrifice must be general, and the botan-
ist must do his bit. This need not mean
giving up the pursuit of pure science, but
it should mean a heavy specialization in
those lines of pure science which will help
to alleviate the common burden, will render
our country and the Empire less dependent
on external aid, and knit more closely its
component parts.

It may be convenient to consider, so far
as they are separable, home and imperial
problems.

‘Without trenching on the domain of eco-
nomies, we may assume that increased pro-
duction of foodstuffs, timber and other eco-
nomic products will be desirable. The

question has been raised as to the possibil-’

ity of increasing at the same time indus-
trial and agricultural development. But
as in industry perfection of machinery al-
lows a greater output with a diminished
number of hands, so in agriculture and
horticulture perfection of the machinery
of organization and equipment will have
the same result.

There are three factors in which botan-
ists are primarily interested—the plant, the
soil, and the worker.

The improvement of the plant from an
economic point of view implies the co-
operation of the botanist and the plant-
breeder. The student of experimental
geneties, by directing his work to plants of
economic value, is able, with the help of
the resources of agriculture and horticul-
ture, to produce forms of greater economic
value, kinds best suited to different local-
ities and ranges of climate, those most im-
mune to disease and of the highest food
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value. Let the practical man formulate
the ideal, and then let the scientist be in-
vited to supply it. Much valuable work
has been done on these lines, but there is
still plenty of scope for the organized
Mendelian study of plants of economic im-
portance. Itis a very large subject, and we
are hoping to hear more about it before we
separate.

A minor example occurs to me. Do the
prize vegetables which one sees at shows
and portrayed in the catalogues represent
the best products from an economic point
of view; in other words, is the standard of
excellence one which considers solely their
value as foodstuffs? A chemico-botanical
examination would determine at what point
increase in size becomes disproportionate
to increase in food value, and thus correct
the standard from an economic point of
view. And, presumably, the various char-
acters which imply greater or less feeding
value offer scope for the work of the
Mendelian.

The subject of intensive cultivation offers
a series of problems which are primarily
botanical. It would be a useful piece of
investigation to work out the most profitable
series which can be grown from year to
year with the least expenditure on manures
and the minimum of liability to disease. A
comparatively small area would suffice for
the work,

The introduction of new plants of eco-
nomic value is within the range of possi-
bility ; our repertoire has increased in re-
cent years, but an exhaustive study of food
plants and possible food plants for man and
stock would doubtless yield good results.
It is matter of history that the introduc-
tion of the tea plant into further India was
the result of observations by Fortune, a
botanical collector. The scientific botanist
may find pleasant relaxation in the smaller
problems of horticulture.
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‘We have heard much lately as to the
growing of medicinal plants, and experi-
ence would indicate that here is opportunity
for investigation, and, unless due care is
taken, also danger of waste of time, money
and effort. A careful sysiematic study of
species, varieties and races is in some cases
desirable in order to ensure the growth of
the most productive or valuable plant, as
in the case of the Aconites; and such a
study might also reveal useful substitutes
or additions. Here the cooperation be-
tween the scientific worker and the com-
mercial man is imperative. I have recently
been interested to hear that the special
properties of medicinal plants are to be
subjected to experiment on Mendelian lines.

During the past year there has been con-
siderable activity in the collecting of wild
specimens of various species of medicinal
value, frequently, one fears, involving loss
of time and waste of plants, owing to want
of botanical or technical knowledge and
lack of organization. In this connection a
useful piece of botanical work has recently
been carried out by Mr. W. W. Smith, of
Edinburgh, on the collection of sphagnum
for the preparation of surgical dressings.
The areas within the Edinburgh district
have been mapped and classified so as to
indicate their respective values in terms of
yield of sphagnum. By the indication of
the most suitable areas, the suitability de-
pending on extent of area, density of
growth, freedom of admixture of grass or
heather, as well as facility of transport and
provision of labor, the report is of great
economic value. The continuity of supply

is an important question, and one which
should be borne in mind by collectors of
medicinal plants generally. And while it
is not the most favorable time to voice the
claims of protection of wild plants, one may
express the hope that the collector’s zeal
will be accompanied by discretion.
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The advantages arising from a closer co-
operation between the practical man and
the botanist is illustrated by the research
laboratories recently organized by the
Royal Horticultural Society at Wisley.
Such an institution forms a common meet-
ing-ground for the grower of plants and the
botanist. The former sets the problems,
and the latter takes them in hand under
conditions approaching the ideal and with
the advantages of mutual discussion and
criticism. Institutions such as these will
give ample opportunity to the enthusiastic
young botanist who is anxious to embark
on work of investigation. The student of
plant physiology will find here work of
great interest. The grower has perforce
gained a great deal of information as to the
behavior of his plants under more or less
artificial conditions, but he is unable to
analyze these cenditions, and the coopera-
tion of the physiologist is an invaluable
help. Experiments in the growth of plants
under the influence of high-tension elec-
tricity are at the present time being car-
ried out at Wisley. Such experiments may
be conducted anywhere where land and
power are available, but it is obviously ad-
vantageous that they should be conducted
by an expert plant-physiologist versed in
scientific method and not directly inter-
ested in the result. Dr. Keeble’s recent
geries of lectures on Modern Horticulture
at the Royal Institution deal with matter
which is full of interest to the botanist.
For instance, he shows how the work of
continental botanists on the forcing of
plants has indicated methods, in some cases
simple and inexpensive, which have proved
of considerable commercial value, and that
there is evidently scope for work in this
direction, which, while of interest to the
plant-physiologist, may be also of general
utility.

The subject of the soil offers problems
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to the botanist as well as to the chemist and
proto-zoologist. In the plant we are deal-
ing with a living organism, not a machine;

and an adequate knowledge of the organ-

ism is essential to a proper study of its
nutrition and growth. The facility with
which a considerable sum of money was
raised just before the war to improve the
equipment at Rothamsted, where work was
being done on these lines, indicates that
practical men are ready to come forward
with financial help if work which promises
to yield results of economic importance is
being seriously carried out. And it is sig-
nificant of the attitude of botanists to such
problems that there is only one trained
botanist on the staff of this institution.
The study of manures and their effect on
the plant should attract the botanist as well
as the chemist. In this connection I may
refer to Mr. Martin Sutton’s recent work
at Reading on the effects of radioactive
ores and residues on plant life. A series
of experiments was carried out in two suec-
cessive years with various subjects selected
for the different character of their produce,
and including roots, tubers, bulbs, foliage
and fruit. From the immediate point of
view of agriculture and horticulture the
*results were negative ; the experiments gave
no hope of the successful employment of
radium as an aid to either the farmer or the
gardener, Speaking generally, the produce
from a given area was less when the soil
had been treated with pure radium bromide,
or various proprietary radioactive fertil-
izers, than when treated with farmyard
manure or a complete fertilizer; while the
cost of dressing was very much greater.
To quote Mr. Sutton’s concluding words:
The door is still open to the investigator in
gearch of a plant fertilizer which will prove su-

perior to farmyard dung or the many excellent
artificial preparations now available.
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But though the immediate result was un-
satisfactory to the grower, there were sev-
eral points of interest which would have"
appealed to the botanist who was watching
the course of the experiments, and which, if
followed up, might throw light on the effect
of radium on plant-life and lead in the end
to some useful result. As Mr. Sutton points
out, many of the results were ‘‘contradic-
tory,’’ while a close examination of the trial
notes, together with the records of weights,
will furnish highly interesting problems.
For instance, there was evidence in some
cases that germination was accelerated by
the presence of radium, though subsequent
growth was retarded; and the faect that in
several of the experiments plants dressed
with a complete fertilizer in addition to
radium have not done so well as those
dressed with the fertilizer only may be re-
garded as corroborating M. Truffaut’s sug-
gestion that radium might possess the
power of releasing additional nitrogen in
the soil for the use of plants, and that the
plants in question were suffering from an
excess of nitrogen., Certain remarkable
variations between the duplicate unmanured
control plots in several of the experiments
led to the suggestion that radium emana-
tions may have some effect, apparently a
beneficial one. I have quoted these experi-
ments as an example of a case where the
cooperation of the botanist and the prac-
tical man might lead to useful results, and
at the same time afford work of much inter-
est to the botanist.

As an introduction to such work univer-
sity pr:ofessors might encourage their ad-
vanced students to spend their long vaca-
tion in a large nursery or botanic garden
where experimental work is done.

As regards the worker in agriculture and
horticulture, how can the botanist help?
Apart from well-staffed and well-equipped
schools of agriculture and horticulture,
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which require the botanist’s assistance, a
wider dissemination of the botanist would
be advantageous. Properly trained botan-
ists distributed through the country with
their eyes open might be a valuable asset
in the improvement of production; botan-
ist and cultivator might be mutually help-
ful; the former would meet problems at
first hand, and the latter should be encour-
aged by the cooperation. A kind of first-
aid class suggests itself, run by a teacher
with a good elementary knowledge of
botany, upon which has been erected a gen-
eral knowledge of horticultural operations.
This would afford a vocation for students
of scientific bent who can not spare the time
for a long university course. Some of us
may remember the courses arranged by
various County Councils thirty years or so
ago, financed by the whiskey money, out of
which have grown some useful permanent
educational institutions. But these courses
were often barren of result, owing partly
to insufficient ‘‘sympathy’’ between the lec-
turer and his audience. A young man
fresh from the university who was waiting
for a more permanent job was brought into
touch with the practical man in the lecture
hall, and the contact was, so to speak, not
good. Between the two was a gulf across
which the lecturer shouted, and his words
often conveyed little meaning to those on
the other side. A great deal of money must
have been spent with incommensurate
results.

On the other hand, we must be careful
to work economically and not wear out
high-class tools on rough work. I think
there is some danger of this in connection
with certain courses in horticulture for
women. Girls who have had a good general
education enter, at the age of seventeen or
eighteen, on a course of study, lasting for
two or three years, of horticultural meth-
ods and the kindred sciences. So far,
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good ; but after all this training the finished
product should aspire to something more
than market gardening in competition with
the man who left school at twelve or four-
teen, has learned his business practically,
and has a much lower standard of living.

The utilization of waste lands is a big
subject and trenches on the domain of eco-
nomies. But important botanical problems
are involved and careful ecological study
will prepare the way for serious experi-
mental work, The study of the growth of
plants in alien situations is fraught with
so many surprises and apparent contradic-
tions that successful results may be looked
for in most unlikely situations. I remem-
ber a striking instance near Lake Tarawera,
in the North Island of New Zealand. The
area in question had been completely dev-
astated in the great eruption of Mount
Tarawera in 1886, the ground being cov-
ered with ash to a depth of several feet.
When I saw it two years ago the vegetation
of a considerable area was almost purely
central Furopean. The trees were poplar,
Robinia and elder, with an undergrowth of
dog-rose, bramble, etc. I was not able to
find out the recent history of the locality
and there were very few signs of habitation,
but it was not the kind of vegetation one
would expect to find growing so naturally”
and freely in such a locality. But the sub-
jeet of utilization of waste lands will occupy
us later.

The study of the diseases to which plants
are liable, and their prevention and cure,
offers a wide and increasing field for in-
quiry, and demands a larger supply of
trained workers and a more definite and
special system of training. For the study
of those which are due to fungi it is ob-
viously essential that a thorough general
knowledge of fungi and laboratory methods
should be acquired, preferably at some
Pathological Institution which would also
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be in touch with the cultivator and natu-
rally approached by those requiring advice
and help in connection with disease, on the
game principle that a medical school is at-
tached to a hospital. An important part of
the training should be the study of the dis-
ease in the field and the conditions under
which it arises and flourishes. From the
point of view of mycology much useful
scientifiec work remains to be done on the
life history of the fungi which are or may
be the causes of disease. The study of pre-
ventive methods must obviously be carried
out in the field, and, while these are mainly
mechanical processes, they need careful
supervision ; the question of the subsequent
gathering and disposal of a crop must not
be overlooked. Experiments in the use of
dust instead of spray as a preventive of
fungous and insect attack have recently
been carried out in America. Other plant
diseases afford problems for the physiolo-
gist, who is a necessary part of the equip-
ment of the pathological institute.

The anatomical and chemical study of
timbers might with advantage occupy a
greater number of workers. The matter is
of great economic importance. Questions
of identity are continually arising, and in
the present vague state of our knowledge it
is often difficult or impossible to give a sat-
isfactory answer. Samples of timber are
put on the market shipped, say, from West
Africa under some general name such as
mahogany; the importer does not supply
leaves and flowers for purpose of identifi-
cation, and in the present incomplete state
of our knowledge it is often impossible to
make more than a vague attempt at deter-
mination. Or a merchant brings a sample
which has been sent from X as Y, which it
obviously is not; but what is it, whence does
it probably come, and what supply of it is
likely to be forthcoming? These are ques-
tions which it would be useful to be able to
answer with some greater approach to ac-
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curacy than at present. And it should be
the work of definitely trained persons. I
recall a sample of wood which some months
ago, coming from a government depart-
ment, went the round of the various insti-
tutions which were at all likely to be able to
supply the required information as to its
identity. It should have been matter of
common knowledge where to apply, with at
the same time reasonable certainty of ob-
taining the information required.

It is possible also that a more systematic
study of minute structure would help to
solve questions of affinity. A chemical
study has proved of value in the diserimi-
nation of the species of Fucalyptus in Aus-
tralia. .

Apart from cooperation between the bot-
anist and the practical or commercial man,
there is need for coordination between
workers. I give the following incident from
real life. At the meeting of an advisory
committee the head of a certain institution
stated that he had set one of his staff to
work at a certain disease which was then
under discussion, but had learned shortly
after that a student at another institution
was engaged on the same piece of work.
A conference led to a useful division, one
of the workers to study the life history of
the organism in the laboratory, the other to
work at conditions of life, ete., in the field.
But it also transpired that another insti-
tution, as well as another independent
worker, was engaged on the same problem,
and while it was suggested that in one case
cooperation might be invited, it was deemed
inadvisable to approach the other. The
problem in this case was not one of such
special difficulty as to require so much at-
tention, and even if it had been some co-
ordination between the various working
units would have been helpful. Similar in-
stances will occur to you. The measure of
efficiency of our science should be the sum
of the efficiency of its workers. It should



554

be possible to devise some means for in-
forming fellow-workers as to the piece of
work in hand or proposed to be undertaken,
and thus, on the one hand, to avoid waste-
ful expenditure of time and effort, and not
infrequently the hurried publication of in-
complete results, and on the other, to ensure
where practicable, the benefits of coopera-
tion.

The various illustrative suggestions
which I have made would imply a close co-
operation between the schools of botany
and colleges and institutions of agricul-
ture, horticulture and forestry; to pass
from the former to one or other of the
latter for special work or training should
be a natural thing. While, on the one
hand, a university course is not an essen-
tial preliminary to the study of one or
other of the applied branches, the advan-
tage of a broad, general training in the
principles of the science can not be gain-
‘said. The establishment of professorships,
readerships or lectureships in economic bot-
any at the university would supply a use-
ful link between the pure and applied sci-
ence, while research fellowships or scholar-
ships would be an incentive to investigation.

There is the wider question of a rap-
prochement between the man of science and
the commercial man. Its desirability is ob-
vious, and the advantages would be mu-
tual; on the one hand, it would secure the
spread and application of the results of re-
search, and on the other hand, the man of
science would be directed to economic prob-
lems of which otherwise he might not be-
come cognizant. The closer association be-
tween the academic institution and those
devoted to the application of the science
would be a step in this direction.

Our British possessions, especially within
the tropies, contain a wealth of material of
economic value which has been only par-
tially explored. One of the first needs is a
tabulation of the material. In the impor-
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tant series of Colonial floras incepted by
Sir Joseph Hooker, and published under
the auspices of Kew, lies the foundation
for further work. Consider, for instance,
the ‘‘Flora of Tropical Africa,”’ now rap-
idly near completion. This is a careful
and, so far as possible with the material at
hand, critical descriptive catalogue of the
plants from tropical Africa which are pre-
served in the great British and European
herbaria. The work has been done by men
with considerable training in systematic
work, but who know nothing at first hand
of the country, the vegetation of which
they are cataloguing. Such a ‘‘Flora’’
must be regarded as a basis for further
work. Its study will indicate botanical
areas and their characteristics, and suggest
what areas are likely to prove of greater or
less economic value, and on what special
lines. It will also indicate the lines on
which areas may be mapped out for more
detailed botanical exploration. That this
is necessary is obvious to any botanist who
has used such a work. - A large proportion
of the species, some of which may, on
further investigation, prove to be of eco-
nomic value, are known only from a single
incomplete fragment. Others, for instance,
which may be of known economic value,
doubtless exist over much larger areas and
in much greater quantity than would ap-
pear from the ‘‘Flora.”” The reason of
these shortcomings is equally obvious. The
collections on which the work is based are
largely the result of voluntary effort em-
ployed more or less spasmodically. The ex-
plorer working out some new route, who
brings what he can conveniently carry to
illustrate the plant products of the new
country; the government official or his
wife, working during their brief leisure or
collecting on the track between their dif-
ferent stations: the missionary or soldier,
with a penchant for natural history; to
these and similar persons we are largely in-
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debted for additions to our knowledge of
the plant-life. Advantage has sometimes
been taken of a government expedition to
which a medical man with a knowledge of
or taste for natural history, or, in rare
cases, a trained botanist, has been attached.

The specimens brought home by the ama-
teur collector often leave much to be de-
sired, and little or no information is given
as to the precise locality or the nature of
the locality, the habit of the plant, or other
items of importance or interest. There may
be indications that the plant is of economic
value, but no information as to whether it
is rare or plentiful, local or occurring over
a wide area.

Samples of wood are often brought, but
generally without any means of identifica-
tion except a native name; and it must be
borne in mind that native names are apt to
be misleading ; they may be invented on the
spur of the moment to satisfy the white
man’s craving for information, or when
genuine are often applied to more than one
species.

A large proportion of the more extensive
collections are due to German enterprise,
and the best representation of this work is
naturally to be found in Germany, though
it is only fair to state that the German bot-
anists have been generous in lending ma-
terial for work or comparison. The bo-
tanical investigation of German East
Africa and the Cameroons has been carried
out by well-trained botanists and collectors,
and the results of their work published
both from botanical and economie points of
view. I may refer to the large volume on
German East Africa, which contains not
only a general account of the vegetation
and a systematie list of the genera and spe-
cies comprising the flora, but also an ac-
count of the plants of economic value
classified according to their uses. The ex-
ploration of the Belgian Congo has been
seriously undertaken by the Belgian gov-
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ernment, and a number of large and exten-
sively illustrated botanical memoirs have
been issued. Some of us may be familiar
with the fine Congo Museum near Brussels.

It is time that pioneer work gave place to
systematic botanical exploration of our
tropical possessions and the preparation of
handy working floras and economic hand-
books. Work of botanical exploration
should be full of interest to the young bot-
anist. But if he is to make the best use of
time and opportunity he must have had a
proper course of training. After complet-
ing his general botanical course, which
should naturally include an introduction to

. the principles of classification, he should

work for a time in a large herbarium and
thus acquire a knowledge of the details of
systematic work and also of the general out-
lines of the flora of the area which he is to
visit later. He should then be given a defi-
nite piece of work in the botanical survey
of the area. From the collated results of
such work convenient handbooks on the bo-
tanical resources of regions open to British
enterprise could be compiled. There will
be plenty of work for the systematist who
can not leave home. The ultimate elabora-
tion of the floristic work must be done in
the herbarium with its associated library.
There is also need of a careful monographic
study of genera of economic value which
would be best done by the experienced
systematist at home, given a plentiful sup-
ply of carefully collected and annotated
material. An example of such is the syste-
matic account of the species of Sanseviera
by Mr. N. E. Brown, recently issued at
Kew. Closely allied; or varieties of one and
the same, species may differ greatly in eco-
nomic value, and the work of the monog-
rapher is to discover and diagnose these
different forms and elucidate them for the
benefit of the worker in the field.

If we are to make the best use of our
resources, botanical research stations in dif-




956

ferent parts of the empire, adequately
equipped and under the charge of a capable
trained botanist, are a prime necessity.
We seem to have been singularly unfortu-
nate, not to say stupid, in the management
of some of our tropical stations and botan-
ical establishments.

The island of Jamaica is one of the oldest
of our tropical possessions. It is easy of ac-
cess, has a remarkably rich and varied flora,
a fine climate and affords easy access to
positions of widely differing altitude. It
is interesting to imagine what Germany
would have made of it as a station for bo-
tanical work if she had occupied it for a
few years. The most recent account of the
flora which pretends to completeness is by
Hans Sloane, whose work antedates the
Linnwan era. A flora as complete as avail-
able material will allow is now in course of
preparation in this country, but the more
recent material on which it is based is due
to American effort. Comparatively re-
cently a mycologist has been appointed, but
there is no government botanist to initiate
botanical exploration or experimental work
or to advise on matters of botanical inter-
est. A botanical station ideal for experi-
mental work in tropical botanical problems
is a mere appendage of a Department of
Agriculture, the director of which is a
chemist.

A Dbotanical station for research to be ef-
fective must be under the supervision of a
well-trained botanist with administrative
capacity, who must have at his disposal a
well-equipped laboratory and ground for
experimental work. He must not be ex-
pected to make his station pay its way by
selling produce or distributing seedlings
and the like; a botanical station is not a
market-garden. The director will be ready
to give help and advice on questions of a
botanical nature arising locally, and he
will be on the lookout for local problems
which may afford items of botanical re-
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search to visiting students. Means must
be adopted to attract the research student,
aided, if necessary, by research scholar-
ships from home. The station should have
sufficient imperial support to avoid the
hampering of its utility by local prejudice
or ignorance. The permanent staff should
include a mycologist and a skilled gar-
dener.

The botanical station does not preclude
the separate existence of an agricultural
station, but the scope of each must be
clearly defined, and under normal condi-
tions the two would be mutually helpful.
Nor should the botanical station be respon-

gible for work of forestry, though forestry

may supply problems of interest and im-
portance for its consideration.

Finally, I should like to suggest the hold-
ing of an imperial botanical congress at
which matters of general and special inter-
est might be discussed. The visit of the
British Association to Awustralia was, I
think, helpful to the Australian botanists;
it was certainly very helpful and of the
greatest interest to those coming from
home. Many of the addresses and papers
were of considerable interest and value, but
of greater value was the opportunity of
meeting with one’s fellow-workers in dif-
ferent fields, of conversation, discussion
and interchange of ideas, the better realiza-
tion of one’s limited outlook and the stimu-
lus of new associations. A meeting which
brought together home botanists and botan-
ical representatives from oversea portions
of our empire to discuss methods of better
utilizing our vast resources would be of
great interest and supremely helpful. Let
us transfer to peace purposes some of the
magnificent enthusiasm which has flowed
homewards for the defence of the empire
in war. '

In this brief address I have tried, how-
ever imperfectly, to indicate some lines on
which botanists may render useful service
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to the community. To a large extent it
means the further development and exten-
sion of existing facilities, added to an or-
ganized cooperation between botanists
themselves and between botanists and the
practical and commercial man: this will
include an efficient, systematic cataloguing
of work done and in progress. We do not
propose to hand over all our best botanists
to the applied branches and to starve pure
research, but our aim should be to find a
useful career for an increasing number of
well-trained botanists and to ensure that
our country and empire shall make the best
use of the results of our research. Inci-
dentally there will be an increased demand
for the teaching botanist, for he will be
responsible for layiﬁg the foundations.
Complaint has been made in the past that
there were not enough openings for the
trained botanist; but if the responsibilities
and opportunities of the science are real-
ized we may say, rather, ‘‘Truly the har-
vest is plentiful, but the laborers are few.”’
Botany is the alma mater of the applied
sciences, agriculture, horticulture, forestry,
and others; but the alma mater who is to
receive the due affection and respect of her
offspring must realize and live up to her
responsibilities. A. B. RENDLE

CHARLES SMITH PROSSER

TaE “country boys” of New York state
never had a fair chance for a higher educa-
tion until Cornell University was established
with its state and government subsidies. The
early days of that institution gave adequate
proof of this and as the years have passed
the successful careers of these boys of New
York and Cornell have been eloquent testi-
mony to this aid. True for many branches of
human knowledge and practise, this state-
ment is eminently applicable to the earlier
graduates in the science of geology. Dr.
Prosser, whose sudden and unexplained death
on September 11 has been widely noticed in
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the press, was one of these country boys.
Born in 1860 in Columbus, a little hamlet of
Chenango County, N. Y., the son of a farmer
of slight substance, and grandson of one of the
early settlers of the region, the simple sur-
roundings of his boyhood were of a kind to
give unconscious direction to his maturing
life. His home lay back on the hills which
bound the Unadilla River on its way south to
join the Susquehanna, and its outecropping
rocks were filled with things which, to his at-
tentive eye and naturally reflective mind, must
have awakened many questionings. A farmer’s
boy in a stony country where fields have to be
picked over regularly after the spring plowing,
is pretty sure to either love or hate the rocks.
A disposing mind led this farmer’s boy to
wish to know more about them. When the
country school a few miles away at Brook-
field could give him no more, he took the
helping hand which Cornell held out and
entered there in 1879. And it was to be his
fortune in after life, when fully equipped, to
return to his home valley and, under the
auspices of his state geological survey, to
apply his well-trained mind to the solution of
its geological problems. So excellently did he
habilitate himself in college that after his
graduation as bachelor of science in 1883 he
received the first award of the Cornell fellow-
ship in natural history and then for three
years was instructor in the department of
geology. From there he went to Washington
as an aid to the late Lester F. Ward, in the
paleobotanical work of the U. S. Geological
Survey. It was then I first came to know him
while he was engaged in collecting fossil
plants, and then, as always afterwards, I found
him conscientious and earnest, though obvi-
ously not at that time particularly enthusiastic
over the work that had been allotted to him.
His experience as a teacher seemed to draw
him toward that work again and he left Wash-
ington in 1894, though without dissolving his
effective connection with the federal survey, to
become professor of natural history in Wash-
burn College, Topeka. There are active geol-
ogists to-day, who were his students there, but
the major result of his stay in Kansas is, T



