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and Prof. F. E. \Veiss described some experiments on 
the inheritance of colour in the pimpernel. The latter 
author crossed Anagallis arvensis and A. coerulea (the 
red and blue pimpernels). The red colour proved to be 
dominant. while in the / 2 generation there was complete 
segregatic, into red and blue forms. This is another 
interesting case of a recessive blue in the Primulacere. 

Fungi. 
The fungal papers were taken on Thursday morning 

before the president's address. Prof. Buller discussed the 
function and fate of the cystidia of Coprinus. The author 
confirmed Brefeld 's view that the cystidia act as props 
to keep the gills from touching each other. He pointed 
out that this is necessary to allow for the free escape of 
the ripe spores. The cystidia themselves disappear by a 
process of autodigestion just before the basidia in their 
immediate neighbourhood are ready to discharge their 
spores. In the discussion on this paper Mr. \Vager sug
gested that the cystidium must be regarded as having 
been phylogenetically derived from the basidium. Mr. 
A. E. Lechmere read an interesting paper on the methods 
of asexual reproduction in a species of Saprolegnia. In 
hanging-drop cultures great variation was found in the 
behaviour of the zoospores, the method of discharge, and 
the shape of the sporocyst. Variations of form, &c., sup
posed to be characteristic of distinct genera of the Sapro
legniea, were found within the limits of this single species. 
Prof. V. H. Blackman described a form of nuclear division 
intermediate between mitosis and amitosis in Coleosporium 
Tussilaginis. A spindle is formed on which granular 
chromatin collects, and is then drawn apart towards the 
poles. The chromatin is not aggregated into definite 
chromosomes. Mr. Harold Wager, in a paper on chromo
some reduction in the Hymenomycetes, maintained that 
normallv only two nuclei (each containing four chromo
somes) fuse in the basidium. During the division of the 
fusion nucleus the spireme breaks up into eight chromo
somes, reduction being brought about in a simple manner 
bv the distribution of the chromosomes to the two 
daughter nuclei. Mr. F. T. Brooks described his investi
gations into the cause of the silver-leaf disease of fruit 
trees. These experiments are still proceeding, but, 
alt_hough not absolutely proved, the available evidence 
pornts, as previously suggested by Percival and Pickering, 
to Steremn purpureum as the probable cause of the 
disease. 

Jlorphological and other Papers. 
Although only an afternoon session (on Monday) was 

available for morphology, the papers proved so attractive 
that the section sat for nearlv three and a half hours. 
Prof. F. 0. Bower led off ,~ith two papers. The first 
was a short note on Ophioglossum palmatum. The 
di,·ided character of the leaf-trace supports the conclusion, 
previously arrived at from its external morphology, that 
0. pa/,na/um is one of the more extreme and specialised 
types of the Ophioglossacea,. The second paper, on two 
synthetic genera of Filicales, dealt with some very interest
ing problems of phylogeny. The two genera in question 
are Plagiogyria (formerly included in Lomaria) and 
Lophosoria (usually grouped with :\lsophila). The author 
not only put forward strong reasons why these respective 
genera should be kept separate, but suggested that both 
are probably important intermediate synthetic forms. 
Thus he regards Plagiogyria as a transitional form related 
on the one hand to the Gleicheniace,e and the Schizmacem, 
and on the other to the whole series of Pteridea,. 
Similarly in the case of Lophosoria, a probable sequence 
may be traced from forms also having affinities with the 
Gleicheniacea, through Lophosoria to Alsophila and other 
C,·atheacea,. 

·or. Ridston and Prof. Gwynne-Vaughan described the 
structure of the " false stems " of the fossil genus 
Tempskya. This plant had an extraordinary habit. Its 
erect " stem," which grew to a height of 9 or more feet, 
really consisted of an aggregate of branching stems 
embedded in a compact mass of their own adventitious 
roots. The individual stems were slender, and possessed 
a dorsi-ventral symmetry. The authors think that in this 
case the erect habit had been only recently acquired, the 
pavticular method adopted being one which could be 
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evolved with great rapidity. They further suggest that the 
erect habit of modern tree-ferns may be a secondary 
character derived from Tempskya-like forms, in which the 
original axis has developed at the expense of the lateral 
branches. Dr. M. C. Stopes read a paper in which she 
further described the fossil flower Cretovarium japonicum, 
dealing especially with the structure of the ovary. Mrs. 
Thoday, in a communication on the morphology of the 
ovule of G11etum africa11um, instituted a comparison 
between this and the ovules of Welwitschia and Lageno
stoma. She regards the ovule of Gnetum as probably 
more primitive than that of \VE'lwitschia on account of 
its radial structure, the presence in the young ovule of a 
well-developed pollen chamber, and the small develop
ment of the free portion of the nucellus. Prof. F. \\'. 
Oliver next discussed the pollen chambers of various fossil 
seeds. He showed that in certain seeds (e.g. Conostoma 
spp.) the structure of the nu cellar apex is much more 
complex than in forms such as Lagenostoma, &c. In 
these more complicated forms a second pollen chamber 
was excavated below the primary one (which alone is 
found in Lagenostoma), the latter becoming merely 
vestigial. In the light of this discovery it seems possible 
that the nucellar beak of Trigonocarpus, Ginkgo, &c., 
may represent a vestigial primary pollen chamber, which 
had been functionally replaced by a more deeply seated 
cavitv. 

Pr;:,f. W. H. Lang concluded the afternoon's sitting 
with a very interesting account of the morphology of the 
stock of Isoetes. He produced evidence that the stock 
grows regularly in two opposite directions. Leaves are 
produced at the upper end, the stem apex being situated 
at the base of a deep depression. Similarly, the roots 
are borne in regular sequence on a downwardly growing 
region. In this case, too, the apex is at the bottom of a 
deep depression, but the growing point is obscured by the 
congenital union of the sides of the depression. The 
young roots are finally freed by the gradual and partial 
separation of the united lobes of the stock. Although 
greatly modified, the axis of Isoetes is strictly comparable 
with that of Lepidodendron or Pleuromeia. 

The Semi-popular Lecture 

this year was given by Prof. F. 0. Bower, the subject 
being " Sand-dunes and Golf Links." The lecture, which 
was greatly appreciated, dealt chiefly with the part played 
by vegetation in the formation and fixing of sand-dune,;. 
Perhaps the prominence given to this part of the subject 
caused some mild disappointment to the golfers present, 
who wished for practical hints on the keeping of greens. 
Prof. Bower showed a number of beautiful photographs, 
amongst the most interesting being some of shifting 
dunes. 

------~-- ·- ------

ENGINEERING AND CIFILISATION.' 
I;',/ order rightly to appreciate the share taken by our 

profession in bringing about the present state of 
civilisation, a comparison should be made between the 
conditions prevailing, say, in the Greek states during the 
fifth and fourth centuries before Christ and those existing 
now in the twentieth century after Christ. 

In indicating the state of knowledge at that period of 
Greek history, it is enough to remind you that it was the 
age of Themistocles, Aristides, and Pericles, the states
men; of JEschylus, Sophocles, Euripides, and Aristo
phanes, the dramatists; of Phidias, Scopas, and Praxiteles, 
the sculptors ; of Apollodorus, Zeuxis, and Apelles, the 
painters; of Ictinus, the chief designer of the Parthenon, 
and Dinocrates, who rebuilt the temple of Diana at 
Ephesus and laid out the city of Alexandria, the architects; 
of Herodotus, Thucydides, and Xenophon, the historians ; 
of Socrates, Plato, and Aristotle, the philosophers. 

Can we sav that there have been many since that time 
who are wo,:thy to be mentioned as equals of the men 
I have iust named? The fact alone that we use the 
adjective· " classical " to indicate perfection in literature 
and art shows what a standing had been attained more 
than 2000 years ago, and in many respects we feel down 

l From the Pre!-i-<lential Adrlre~s delive,..ed at the In~titution of Civil 
Engineers on N" ovember 1 1 by Mr. Alt:xander Siemens. 
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t,o the present time the direct influence of Greek and 
Roman learning. 

In his " Organon " Aristotle expounded the logic of 
deductive reasoning in such a complete form that even 
the terms which he was the first to establish are in use 
at the present time, and both Kant and Hegel acknow
ledged that from the time of Aristotle logic had made no 
progress. But the schoolmen did not realise that the 
" Organon " was merely an " instrument " setting out 
the theory of reasoning ; they neglected altogether the 
teaching of Aristotle, that in every branch of science or 
art the only means of obtaining premises on which logical 
deductions can be based is by experience and observation 
of facts. He says in the" Prior Analytics," I., xxx., 3 :
" vVhen the facts in each branch are brought together it 
will be the province of the logician to set out the demon
strations in a manner clear and fit for use." 

This principle of bringing together facts was absolutely 
neglected in medireval times by the later schoolmen, even 
when, during the thirteenth century, the complete works 
of Aristotle, translated into Latin, had become known to 
them, although at first the Church authorities would not 
allow anv lectures to be delivered on them in the 
universitie's. 

A reaction against Scholasticism, or Obscurantism as it 
!s sometimes called, set in during the fifteenth century; 
it was strongly supported by the Reformation, but it is 
the merit of Sir Francis Bacon to have directed the course 
of the f1;1rther studies of mankind into the right channel 
by s11ow111g _that the object of all science is to recover 
man s sovereignty over nature, or, as he expresses it, " to 
extend more widely the limits of the power and of the 
greatness_ of man " (" Novum Organum," I., u6). 

For this purpose, Bacon asserts, it is necessary to study 
nature_ by inductive investigation after observing and 
collectrng facts, but, in contrast to the deductive reasoning 
adopted by the schoolmen, he lays down that " the induc
tion that is to be available for the discovery and demon
st~ati'?'1 of sciences an~ arts must analyse nature by proper 
reiect10ns and exclus1ons, and then, after a sufficient 
number of negatives, come to a conclusion on the 
affirmative instances, which has not yet been done save 
only by Plato ... and this induction must be used not 
on1y to discover axioms, but also in the formation of 
notions " (" Novum Organum," I., 105). 

Although it cannot be said that the Baconian method 
has been followed. in its entirety during the subsequent 
development of science, its fundamental ideas viz. the 
need for rejecting rash generalisation and the n;cessitv for 
critical analysis of experience, serve as the sound ba;is of 
the modern method of framing hypotheses and verifying 
them b:• observation and experiment. 

In _literat:.Jre and art or in philosophy we cannot boast 
of ?erng_ greatly superior to the ancients, but, so far as 
eng111eenng problems are concerned, we have enormouslv 
adva~ced, thanks to the practical application of scientific 
theories. 

Comparing generally the conditions of life then and 
now, we :nay sum _up_ the difference by claiming that our 
progress is due principally :-(1) to the improvement of 
the means of communication ; (2) to the saving of manual 
la~ur by the introduction of mechanical power; which 
marn features have caused a general lowering of the cost 
of " obtainables." 

\Vhen Hertz discovered the property of electric sparks 
to start waves of the rether which can be detected at a 
distance, nobody anticipated that Marconi and others 
would suc,ce~d in developing these small beginnings to the 
system of wireless telegraphy, of which nowadays so many 
applications are in constant use. · 

Again, the polyphase motors and generators of elec
tricity had their beginnin14 in the researches of Prof. 
Ferraris, "ho demonstrated that three alternate currents 
can be combined in such a manner that the sum of the 
three ~urrrnts at any moment is equal to zero, and that 
by their aid a revolving magnetic field is produced. 

\\'hen "e seek to recognise true progress in the material 
conditions under which \Ye are living, it is not unreason
able to expect that anv further advance will be made on 
the same lines as differentiate our present civilisation from 
that or the ancients, and that " lowering the cost of 
obtain ables," based upon improvement of communications 
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and upon the saving of manual labour, will furnish a 
trustworthy test whether a change suggested to be made 
in our material surroundings is worth adopting or is 
merely an alternative without any prospect of being 
generally accepted. 

The development of the manufacture of glow-lamps is a 
striking example of the advantage of labour-saving 
machinery; at first the lamps were made by a few skilled 
workers at a high cost, so that they could not be sold for 
less than twenty-five shillings each. This excessive cost 
naturally restricted their sale; but the efforts of the manu
facturers to devise labour-saving machinery were not 
relaxed until the selling price of glow-lamps had 
diminished to its present level, when they are sold by the 
million. Can anybody doubt that the introduction of 
labour-saving machinery into this industry, far from 
diminishing opportunities for employment, has not only 
benefited the skilled workers, but has opened new avenues, 
for profitable employment to the so-called unskilled 
labour. 

Nor is the advantage limited to this particular industry; 
the possibility of obtaining cheap glow-lamps has increased 
the sale of dynamos, steam and gas engines, cables and 
fittings, giving employment to thousands of workmen. 
Similar consequences have followed the introduction of 
labour-saving machinery into other branches of manu
facture. 

In their own interest inventors should appreciate more 
than they have done in the past that progress is not the 
result of flashes of genius that illuminate suddenlv a 
hitherto _unknown subject, but that it can only be gained 
by ploddrng work and careful study directed by an infinite 
capacity for taking pains. 

This requirement is expressed very tersely by Aristotle 
in his definitions of science and of art, ,vhich, unfortu
nately, have been lost sight of in the course of ages, so 
that they cannot be used any longer. They are, how
ever, so appropriate to our subject that I do not hesitate 
to repeat them. 

Aristotle says :-Science is the trained facultv of demon
strating necessary conclusions from necessar-v premises 
and these conclusions are independent of the producer. ' 

Art is the trained faculty of producing, involving sound 
reasoning; it has to do with the genesis, the production 
of things, and the result depends on the producer. 

From these definitions it follows that everv profession 
requires to have its " science " which teaches· the " sound 
reasoning " on which its " art " is based, and for both 
" science " and " art " training is a necessary condition 
for success. 

They indicate, to my mind, for our profession in par
ticular, that the college teaching should occupy itself 
principally, though not exclusively, with " science," viz. 
the natural laws which are " independent of the producer,'' 
leaving the " art " of engineering to be developed by prac
tical work either in the field, in the drawing office, or in 
the workshop. 

So far as the " science " of any industry is concerned, 
all civilised countries have access to the results of the 
latest researches which are published without loss of time 
in the technical journals, and the " art " of each industrv 
devotes itself everywhere to the problem of lowering th·e 
cost of production in order to widen the circle of possible 
customers. 

Viewing the question of international competition from 
this aspect, it can only be regarded as an extension of 
the competition at home, and, applying the same reason
ing, the question naturally arises whether it would be 
desirable to have international standards or not. LookPd 
at from the point of view of the consumer, it certainly 
appears to be very convenient to be able to obtain supplie~s 
from a number of different sources with the certaintv of 
their being interchangeable, or at least equivalent. · 

In fact, the same reasons that have led to the establish
ment of the Engineering Standards Committee in this 
country hold good for international dealings, so that we 
mav look forward to the time when international standard 
spe~ifications will be accepted all over the world. A 
beginning was made when the British Association intro
duced in 1861 the C.G.S. system of electrical units, which, 
since that time, have been adopted internationallv, and a 
further step was taken at the St. Louis Exhibition of 
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r904, when the International Electro-technical Commission 
was called into being. 

It is a very significant circumstance that it has been 
fuund necessary for this commission to associate itself 
in some branches of its activity with the Engineering 
Standards Committee, and it is not unreasonable to expect 
that such joint international action will gradually extend 
beyond the field of electrici tv. 

FORESTRY EDUCATION: ITS IMPORTA1\'CE 
AND REQUIRK41ENTS. 1 

J PROPOSE to deal to-day with a brief expos1t10n of 
the points on which the system of forestry education 

is based. It will be of interest, I think, first to glance 
briefly at the training to be obtained at some of the 
European forestry schools, and the facilities provided for 
giving it. We will then consider some of the things the 
student in forestry must know, and in this connection 
glance briefly at a few of the duties which confront the 
forest officer in the course of his ordinary work in India, 
concluding, finally, with a review of the present position 
of the university as regards forestry training and the steps 
which require to be taken to enable us to send out the 
class of British forester which is already required in many 
of our colonies, and for which we trust there will soon be 
a demand in Ihe British Isles. 

A few years ago, whilst on furlough from India, I made 
a tour of some of the forestry colleges and schools of 
Europe, my object being to study the lines upon which 
the Continental system of education was based and the 
methods they adopted to combine a proper proportion of 
practical work with the theoretical instruction given in 
the class-room. In the course of my tour I visited Ebers
walde, Tharandt, Aschaffenburg, and Munich Forestry 
Schools in Germany, the Imperial Forestry Institute at St. 
Petersburg, the Agricultural and Forestry Institute at 
Vienna, and the fine French Forest School at Nancy. 
That tour was an education in itself. Briefly, I may sum 
up the results of my observations as to the essentials for 
the tuition of forestry thus:-(,) a strong teaching staff; 
(2) good museums; (3) a forest garden and forest educa
tional woods. 

(1) The Instructional Staff.-The study of forestry so 
depends on a number of cognate subjects, such as botany, 
chemistry, geology, zoology, surveying, and forest engineer
ing, &c., that it is essential that the student should be 
given first-class courses in these matters. Excellent courses 
are given in all the Continental colleges. There remains 
the subject of forestry itself, comprising the various 
b1·anches of silviculture, forest management, forest valua
tion, forest protection, forest utilisation, the law of the 
forests, and procedure and accounts. To lecture on these 
various branches, the best Continental colleges retain the 
services of at least three men, professors and assistants, 
many of the former having world-wide reputations in their 
various branches. These men are also often responsible 
for their own departments of work in the school forest 
garden and instructional forests. Their work, as we shall 
see, falls under two heads. They deliver courses of 
lectures in the lecture hall, and they conduct the students 
on the excursions made into the woods to illustrate these 
lectures, and personally supervise every piece of practical 
work laid down for the student to do. Since the minimum 
time in which a student can finish the forestrv course is 
two years, the professor requires at least one ~ssistant to 
conduct a part of the lectures, for the junior and senior 
students are both necessarily attending courses at the same 
time, and one lot may be in the woods whilst the other 
is in the lecture hall. At the well-known Forestry School 
at Munich, the home of a number of famous foresters, the 
various branches of forestry science are in charge of three 
professors : Prc>f. Mayer takes silviculture, forest utilisa
tion, protection, and foreign forestry; Prof. Endres, forest 
policy, administration, valuation, and finance ; whilst Prof. 
Schiiffer lectures in forest management and working plans, 
estimation of increment, and yield. Each of the professors 

1 From the inaugur~l lecture delivered at the University of Edinburgh on 
October 12, by Mr. E. P. Stebbing, Head of the Forestry Department of 
the U niver-.ity. 
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is responsible for the excursions, laboratory and practical 
work, of their various courses. 

(2) Good Museums.-The educational value of a good 
museum is fully recognised. It need not be enlarged upon 
here. Forestry is peculiarly a science the tuition of which 
on the one side and assimilation on the other is dependent 
upon two essentials, a thoroughly efficient system of 
practical work, and up-to-date, well-planned museums 
exhibiting in a simple and efficient manner the various 
details connected with forest work. 

So important is the museum as an adiunct to the 
efficient teaching of forestry that we find in· all the Con
tinental forestry colleges that considerable sums of money 
have been spent on this part of the equipment alone, and 
yet in some instances, although with treble the space avail
able here in Edinburgh, the cry was often that more room 
was required. \Vhere all is so good it is difficult to 
particularise, but as examples of efficiency in this respect 
I will instance the museums at the Forestry School of 
Nancy in France, the Imperial Forestry Institute in St. 
Petersburg, and the Forestry College at the University of 
Munich. The latter, so far as its building accommodation 
and museums are concerned, forms the nearest parallel to 
the position of Edinburgh University, and it will be of 
interest to glance briefly at the accommodation provided. 

The Forestry College at Munich forms part of the 
University of the town and State, and considerable sums 
of money were spent a few years ago with the object of 
bringing it thoroughly up-to-date. The buildings devoted 
to forestry instruction are two in number, both situated in 
the grounds of the University. 

The new building, which was opened about the year 
1900, is the most perfect institution of its kind that man 
could have devised. The whole of the inside fittings are 
of wood, highly polished parquet flooring being used 
throughout, whilst the rooms are handsomely panelled with 
various kinds of woods. The chemical, mineralogical, 
meteorological laboratories, &c., are in the basement; 
forest surveying, mathematics, and forest-wood museums 
on the first floor ; and forest implements, forest products, 
and models and diseases of woods on the next floor. Each 
of these branches or departments of science has its own 
museums, one or two rooms as are required, its own 
large lecture hall, with professors' and assistants' rooms, 
laboratories where required, packer's room, &c. 

The space devoted to forestry pure and simple is ample, 
no fewer than five large rooms and halls being devoted to 
the exhibition of the collections alone, those of each branch 
being exhibited alone. 

This brief description will show that there is little fault 
to be found with the arrangements and space devoted to 
this wonderfully efficient forestry college. With such 
equipment there is every incentive to professor and student 
alike, not onlv to work, but to undertake research work 
in the variou·s branches of forestrv. In the Bavarian 
University the State pays for the "upkeep of the major 
portion of the Forestry Department, and in return the 
Government reaps the advantages derived from the verv 
important research work and experimental. work in which 
its professors, many with great European reputations, 
spend all their spare time. 

(3) The Forest Garden and Educational Woods.-We 
come now to our third essential to the proper teaching of 
forestry, the forest garden and educational woods. It may 
be said at once that the subject of forestry cannot be 
taught by the professor or assimilated by the student unless 
efficient instructional woods are available to which the 
student ,can be taken during the lecture course, as well as 
during the practical course, to be shown eye object-lessons 
of what he is told. He should be shown in the woods 
what he is told in the lecture-room, and taught to observe 
for himself-that first and most important of the lessons 
of a forester. These first principles of the education of a 
forestry student are well understood on the Continent, and 
are adequately provided for. 

I will give two instances out of many. T!1e German 
Forestry Academy of Tharandt is situated not far from 
Dresden, in Saxony. The school is provided with a fcrest 
garden and demonstration forest, forming a compact bloc:, 
in its immediate vicinity. The forest garden is situated 
on a hill-side immediately behind the school. The hill-
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