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Preface.

The results of the forest research work carried out in Finland have
been published for the most part in Finnish (with German summaries)
or in German, which has rendered it difficult for the Anglo-Saxon world
to take cognizance of them. It has, therefore, appeared necessary to
compile a short review, in English, of the origins and development of
forestry research in Finland, and of the investigations carried out hitherto.
The present publication attempts to serve this purpose.

Of course, in a brief sketch like this it has not been possible to pay
attention, to any great degree, to quite small studies, published, for in-
stance, as articles in periodicals. Likewise such earlier investigations,
particularly the smaller ones, as at present possess only a historical
value, if even that, have mostly been left unmentioned.

In the review itself the titles of the investigations have been given in
English translations, but in the catalogue at the end the title of each public-
ation is easily found in its original language, as well as other particulars,
such as the series of the transactions (as well as the volume) in which a
publication is contained, the year of publication, the number of pages (and
tables, plates, maps and other appendices), and when an investigation is
furnished with a summary in English, French or German, the number of
pages of the summary is also stated.

Helsingfors, May, 1926.
The Author
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The Origins and Development of Forest Research
Work in Finland.

The Early Stages.

Young as purposeful forest research work in Finland is, the im-
portance of the scientific interpretation of forest and forestry questions
was, nevertheless, recognized very early. The first, although very modest,
attempts in the field of forest research work were made during the
eighteenth century already, during the so-called economic or utility
period, the distinguishing characteristic of which was the raising of
the standard of living and the improvement of economic conditions in
the country. Especially professors P. Kary (Professor of Economics
from 1747) and P. A. Gapp (Special Professor of Chemistry and Eco-
nomics from 1758, later regular Professor of Chemistry and Director of
Plantations) of the University of Turku, and their numerous pupils,
published several treatises on native and foreign species of trees and on
subjects in the domain of silviculture and forest utilization. Karw and
Gapp also carried out in Turku and its vicinity experiments with the
cultivation of foreign tree species especially of American ones, the seeds
of which Kary brought with him in great numbers, when he returned
home from his research voyage to North America (1747—1731).
These investigations and cultivation experiments — measured according
to modern standards — did not, however, have any great scientific or
practical value worthy of mention, interesting as they are from the
historical point of view. The interest that was awakened in economic
investigations by KaLm and Gapp relaxed rapidly during the time of
their followers and the experimental plots which they had established,
and which the extraordinarily severe winters treated roughly, became
dilapidated.
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Not until the middle of the last century, in connection with the
amendment of the forest laws and the arrangements for establishing
a State forest service as well as the planning of a higher forestry edu-
cation, did interest again become centred in forestry investigations
and experiments, too. Thus, in the first regulation of 1859 for the
Forest Service the establishment of a »model park» was laid down in
each province, wherein was to be effected »concomitantly with manage-
ment the provision of foreign tree species for naturalization in our coun-
try, and the chemical and mechanical treatment and manufacture into
tools of the raw materials of the forest». Likewise, in the first regulation
of the Evo Forest Institute, ratified in 1860, it was prescribed that this
first forestry school of Finland should institute cultivation experiments
with native and foreign tree species in the forest assigned to it as an
instruction forest.

The establishment of model parks was not realized in practice; but,
on the other hand, experiments were started in the Evo instruction for-
est. During the first years of operation of the Forest Institute compa-
rative experiments were made in forest seeding and planting methods,
and a few years later experiments were started for the formation
of woods by aid of cultivation by burning. The latter-mentioned
method afterwards came into relatively general use at Evo, and
became usual elsewhere in Finland as well. The experiments with for-
eign tree species, implied in the regulations, were also started during
the eighteen-sixties. First, for experimental purposes the European and
Siberian larches (Larix curopaea, L. sibirica) were taken with which
a certain amount of previous experience existed in Finland *, and insofar
as seeds of other species of trees became available from foreign countries
the experiments were conducted with more numerous species: during
the eighteen-seventies with Pinus cembra sibirica and Abies sibirica;
during the eighties with Abies balsamea and A. pectinata, Pinus strobus
and the oak (Quercus pedunculata) which was not a native of Evo; dur-

* In 1738—1921 the well-known larch forest of Raivola had been established
by order of the Russian Government, and in the eighteen-forties two larch forests
had been established by private interests.
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ing the cighteen-nineties with Pinus montana and Picea alba and a few
other North American species, certain Japanese tree species, etc. Al-
ready during the eighteen-sixties and seventies prunings and thinnings,
as well as various reproduction cuttings were practised, and during later
times the drainage of swamp lands was instituted.

It is to be regretted that the results of these experiments were scarcely
ever published, unless we take into consideration a few reports of a
more or less temporary character that were made public in the
publications of the Finnish Forestry Association (Finnish: Suomen
Metsdnhoitoyhdistys). Only after the closing of the Evo Forest Insti-
tute in 1908, in some investigations, descriptions were given of the
results of cultivation experiments with foreign tree species and of burn
culture.

The Evo Forest Institute was closed from 1866 to 1874 for lack of
students, and when the Institute was re-opened after this eight year
period of inactivity the instruction was considerably restricted: »the
higher scientific subjects of study» were ordered to be excluded and the
instruction from henceforth had to be mainly along practical lines. In
some measure, this compulsory lowering of the scientific standard
of instruction, combined with other factors, primarily the remote
location of the Institute, was instrumental in preventing the Evo
Forest Institute ever becoming a centre of forest research work. A few
meritorious investigations, however, came from the pen of Dr. A.G.
Bromqvrst, the Director of the Institute for many years, of which the
most important are: the fairly original yield tables Yield Tables, Showing
the Development of Even-aged, Fully-stocked Pine, Spruce and Birch Stands !
(1872, in Swedish *); A Treatise Describing the Diameter Growth of Pine
and Spruce Saw Timber in Different Parts of Finland * (1897, in Swedish);
and two valuable monographic studies describing the principal tree species
of Finland, The Tree Species of Finland Described from the Forestry Point

* Later, T. HEIKKILA re-compiled these tables and published them under the
title Yield Tables for our Principal Tree Species: Pine, Spruce and Birch (Erikoistutk.
2, 1914, 35 pages. In Finnish).
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of view: I. The Pine, I1. The Spruce?® (1881 and 1883, in Swedish), as
well as a study in forest politics, Forest Economics and Points in Forest
Policy * (1893, in Swedish). All these publications, however, had a more
or less temporary character. An even more incidental meaning is attribut-
able to the minor investigations which the instructors of the Institute,
Messrs. K. O. ELrving, K. T. Nynorm, Y. E. Raixto and others pub-
lished. * Mr. J. [ Liro (LiNnDROTH) Who was the natural science lecturer
of the Forest Institute during its last years, published a few important
plant-pathological investigations which were directed either altogether
or partly to the destructive fungi of forests.

A certain number of forestry experiments and investigations, even
though mostly fairly unpretentious, were made at the Mustiala Agri-
cultural Institute, where an agricultural experiment station was operat-
ing for two decades from the year 1881. The experiments were made
in the forest department of the experimental station by the forestry
instructors of the institute, Messrs. A. Borenius, TH. CANNELIN and
L. Srexsick. These experiments, the results of which were partly
published in the »Bulletin of the Board of Agriculture» and partly in
forestry periodicals, were mainly concerned with the temperature con-
ditions obtaining under different species of trees compared to the tem-
perature of forestless soil, the effects of clearing on the growth of sprouts,
the significance of thinnings, burn culture, the cultivation of foreign
tree species, the effects of the soil-covering on the germination of the
seeds of trees, the detrimental effects of grazing, tar-distilling, the heat-
ing efficiency of different species of trees, etc.

Certain experiments belonging to the sphere of silviculture, such as
the reafforestation of clearings on burned heaths, cultivation experiments
with foreign tree species, swamp drainage, etc., were instituted by the
Board of Forestry already during the eighteen-sixties and seventies in
the State forests in different parts of the country. The results of the

* The same may be said of the contemporary small articles published by certain
forest officers, of which may be mentioned ALBERT SIVEN’s numerous writings on
the cubing and growth of trees.

31,2 Forest Research Work in Finland. 11

reafforestation experiments were described by Messrs. T. J. BLoMqQvisT
and K. O. ELFvING.

We can also not refrain from mentioning that several investigations
were made already some decades ago in the field of certain sciences
closely allied with forestry, which are of importance to forest sciences
as well. Especially worthy of mention are: Professor J. P. NoRRLIN’S
researches in plant geography *, from which developed forest and
swamp type investigations carried out later in Finland and which
have attained an important scientific and practical significance in for-
estry; Professor A. O. Kamramo’s (KinnLmax) valuable investigation,
Plant Biological Investigations from Russian Lapland® (1890, in German.),
in which such fundamental questions in forestry as forest limits against
tundras are considered, and Professor ThHeopor HoMmEN’s night frost
investigations **; which apply in the first place to agriculture, but also
have ar important silvicultural meaning. Besides these, certain botanical
publications of Messrs. Hrarmar Hierr and R. Hurr deserve to be
mentioned, especially Hierr's Conspectus Florae Fennicae® {1888—1926)
and The Distribution of the Trees, Shrubs and Dwarf-shrubs in Finland
with Special Regard to their Limits? (1897, in Swedish) as well as Hurr's
The Distribution of the Ligneous Plants in Finland® (1896, in Swedish)
and Plant Geographical Notices from the Forest Regions of the Finnish
Lapland® {1898, in Swedish). The fungus investigations of P.A.

KarsTEN ** also have a significance for the knowledge of the destructive
fungi of forests.

* The most important of these investigations, which originally appeared in Swe-
dish, were published in German after the death of NORRLIN, by order of the
Society of Forestry in Finland in Acta Forestalia Fennica, volume N:o 23. The
same volume contains A. K. CAJANDER’s review of the life work of NORRLIN in
the form of a memorial address, and CAJANDER's paper, Einige Hauptziige der pflan-
zentopographischen Forschungsarbeit in Finnland (Some Main Features of the Plant
Geographical Research Work in Finland). See also CAJANDER’s: Ein pflanzengeo-
graphisches Arbeitsprogram in Erinnerung an Johan Petter Norrlin (A Plant Geogra-
phical Working Program in Memory of Johan Petter Norrlin), A. S. F.F.F. 49:4,
1021.

** Appeared in the publication serial of the Finnish Society of Science.
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The Transfer of Higher Forestry Education to the University
of Helsinki and the Establishment and Work of
the Society of Forestry in Finland.

It has been mentioned in the foregoing that the Evo Forest Institute
was closed in 1908. A few years previously, additional instruction
staff had been granted to the Institute, so that the instruction could
he made more diversified; but these measures were only temporary, as
the days of the Institute were already numbered. For it had become
apparent that it was extremely difficult to attach a sufficient number of
capable instructors permanently to such an out-of-the-way wilderness as
Evo, in addition to which the equipping of the Institute with satisfactory
instruction and investigation facilities also met with great difficulties.
The thought slowly ripened and gained an increasing amount of
general support that higher forestry education should be transferred
to the University of Helsinki, which, because of its location in the capi-
tal city, in this respect had altogether different advantages to Evo.
This idea, for which, too, the Director-in-Chief of the State Forestry
Department of that time, Mr. P. W. HanxNikAINEN, worked ardently,
was eventually realized in 1908.

The transfer of higher forestry education from Evo to Helsinki
had an important bearing not only on such education and through it
on the forestry of Finland, but also, in some measure directly and in
part indirectly, for the forest research work of Finland, to which possi-
bilities of development were thus opened for the first time. Both the
teachers and the students were thus removed from the cramped and
isolated surroundings of Evo to the comparatively broader scientific
environments of the University City, where possibilities of intercourse
with students of other sciences existed. In addition to the mainly pro-
fessional library of the Forestry Institution of the University, the rela-
tively well equipped library of the University, as well as the valuable
libraries of several scientific societies and institutions were at their dis-
posal. The interest in the deeper study of forestry, and in connection
with it in independent forestry research work, was stimulated by the
fact that it was possible, besides completing the forestry course and
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examinations for the preparation of forest officers, also to take the
examinations for the Master and the Doctor degrees in forestry. The im-
mediate stimulating effects upon forestry research work from the transfer
of higher forestry education would, however, not have been felt as soon
as they were, if the first incumbent of the professorship in for-
estry had not been a person who had highly special qualifications for
the position, special lecturer Dr. A. K. Casaxprr, who for a short time
at Evo already had been engaged as a lecturer and a temporary director
of the forest institute. He had received a many-sided and thorough
education in natural sciences and forestry, both at home and abroad, and
during his extensive research journeys in Europe and Asia he had be-
come acquainted with both cultivated forests and primeval natural
forests, in addition to which he possessed a rare ability for inspiring
his pupils for scientific research work and for keeping this enthusiasm
alive and directed into proper channels.

Indirectly, the transter of higher forestry education from Evo to
Helsinki stimulated forestry research work through the fact that this
change also brought about the establishment of a special scientific for-
estry society in Finland.

Professor Ca7ANDER, on whose initiative this association, the Society
of Forestry in Finland (Finnish: Suomen Metsitieteellinen Seura) was
established, states the following reasons for its organization: *

»Those persons, to whom the representation of forestry in the Uni-
versity had been entrusted, felt the obligations of their duties too heavily
to venture to carry them alone. There were altogether too many un-
explained problems, so that they alone could not find sufficient time
for the study and solution of these questions; additional forces were
needed. The Geographical Society of Finland as an example seemed to
point in which direction it should occur. Scientific work is practised

* A. K. CAJANDER: A Review of Forestry Research Work in Finland (Discourse,
delivered at the tenth annual meeting of the Society of Forestry in Finland). Contained
in the publication: Suomen Metsatieteellisen Seuran toiminta 1917—1920 (The Work
of the Society of Forestry in Finland, 1917—1920), A.F.F. 14, 1920, p. 59—68 (in
Finnish).
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by many others besides those who are professional scientists; for, finally,
what else is scientific work but the critical elucidation of problems as
they appear. — — — It seemed desirable to marshal together those
forces that in different directions, and often without knowledge of each
other, were working for the same, common ends.

But there were other reasons as well. Above all, experience had
shown that scientific societies have a very important educational mean-
ing. Young novitiate scientists have occasion to hear lectures from the
most diversified branches of their science at scientific associations, and
thus to obtain numerous new incentives. There they have occasion
to present the results of their studies to others as well, to obtain their
approval, and when necessary, criticism from other sources than
from their own instructors. Such things are conducive to continued and
still better investigations. — — —»

After the question of establishing a forestry society had first been
discussed in private circles, the constituent meeting was held on April
29th, 1909. According to the statutes adopted, the purpose of the Society
of Forestry in Finland is: »to work for promoting the development of
forestry in Finland by being the connecting link between those persons
who investigate forestry and its principles in the country, and its re-
lation to other branches of economics». This purpose was to be achieved
especially by: 1) gathering information pertaining to the field of activity
of the Society from the different parts of the country; 2) granting assist-
ance for forestry experiments, excursions, research journeys, and other
forestry investigations; 3) issuing publications, and 4) holding meetings.

At the commencement of the activities of the Society of Forestry in
Finland its working forces were very few in number; but this deficiency
dissappeared in time, especially after the Society commenced to get
diligent members from among students in forestry circles, who were
inspired in forestry research work. The lack of funds was of a much
more serious character, and it embarrassed the activity of the Society
to a very great measure during the first years. For the Russian Govern-
ment of that time refused to recognise the repeated petitions of the
Society for State support, such as other scientific societies received for
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their work; and since the Society was young and relatively little known,
no financial assistance was to be had from private sources either. During
the first years in these circumstances no scholarships could be granted
to young scientists, for instance; nor could even the manuscripts be
published that were submitted to the Society. If Professor CAFANDER —who
during these difficult years with unrelaxing energy kept the interest
in forestry research work alive in the circles of the Society, looked after
the programs for the meetings of the Society, and tirelessly searched
for subsidiary resources for it — had not been elected as the first
secretary of the Society, its work undoubtedly would have become
completely paralyzed. With trust in the dawn of better times, the
work of the Society was continued uniterruptedly, even though in a
very unpretentious form, mainly by gathering together for meetings
several times a year, where lectures were given in forestry and other
allied sciences.

Not until 1913 did the economical position of the Society begin to im-
prove owing to the efforts of the Secretary. During this year the Society
was granted Fmks. 3,000 from the Lixeymanx Endowment Fund which
is administered by the Diet. A little while before, the Government had
granted the Society permission to print their more important publications
free of charge in the Government printing office. It thus became possible
for the Society to make public the first two volumes of its public-
ation series, Acta Forestalia Fennica. During the same year the Diet
petitioned that Fmks. 14,000 ($ 2,617. —) should be annualy appropri-
ated from the State funds for the use of the Society. Although this
petition was disregarded in high places, it nevertheless had the
encouraging significance that the Diet had acknowledged the import-
ance of the Society’s work. The Government also considered it pos-
sible to recognize the Society by including a Fmk. 1,000: — appropri-
ation for the Society in its budget. In spite of the repeated petitions
of the Society, this small state support was not increased later, as long
as the Russian Government forces were in power in Finland. A great
help to research work during these difficult times was the fact that the
Director-in-Chief of the Board of Forestry, P. W. HANNIKAINEN, at-



16 LAURI ILVESSALO 31,2
tempted to arrange opportunities for research work for young foresters
in connection with their regular duties as far as it was possible.

In 1914 the Society received Fmks. 25,000: — from the Endowment
Fund of Trade-councillor O. A. Marm for the preparation of growth
and yield tables for the main tree species of Finland, and two years later
certain companies in the wood-working industry donated Fmks. 10,000: —.
Broader fields of operation opened up now to the Society for the first
time. In addition to being able to print a few Acta volumes again, it
also became possible for the Society to commence the printing of
the minutes of its meetings including summaries of lectures, and to
orant fellowships for forestry research work as stipulated in the
;tatutes. An even happier turn of events was brought about in 1917,
when Finland attained freedom from the oppression of czarist power
and could decide its own affairs independently. During the same
year the Society of Forestry was granted Fmks. 7,000: — in' the
budget, and commencing with the next year the Society was permitted
to enjoy a Fmks. 14,000: — annual subsidy until this support was
increased in to 1923 Fmks. 75,000: — upon the depreciation of Finnish
currency. In addition to this the Society has continued to receive private
donations occasionally, which during the years 1917—1925 amounted
to 134,000 Finmarks. These private donations, however, have been re-
stricted to small amounts during the last few years, when the general
economic conditions in Finland became strained. As the printing ex-
penses of the Society, as well as the expenses incidental to the exchange
of publications, have increased considerably during the same time, the
Society has been forced to petition for an increase in the State allowance.
And recently it has been increased to Fmks. 100,000: — % 2,519. —)
a year. The main part of this is to be used for the printing and exchange
of publications; only a very small share is left for research fellowships,
and they thus are rarely larger than 2,000 or 3,000 Finmarks. Under
these conditions there can, of course, be no question of a subsidy for re-
search journeys to foreign countries.

The membership of the Society at present (1926) is 133; in addition,
the Society has numerous correspondent members abroad and has be-
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stowed honorary membership on several merited scientists at home and
abroad. * The Society is in communication with more than 200 home
and foreign scientific institutions, societies, periodicals, etc. The investi-
gations are published in the serial of the Society, Acta Forestalia Fennica,
either in a well-known language or in Finnish (or Swedish); in the latter
case a summary of the investigation in some well-known language is
attached to the report.

The following figures may be given as illustrative of the work of
the Society of Forestry:

Yea'rs of Meetings Lectures at Number of issued Investigations

activity held meetings volumes of Acta in the Acta.
1909—1914 29 58 2 5
1914—1919 24 55 7 16 **
1919—1924 42 69 17 T4 *xE
1924—1926 13 22 4 14

If the work of the Society of Forestry is compared to the work of
other scientific associations in the country during the period after the
Great War, there cannot possibly be any difference of opinion on the fact
that the activity of the Society, in so far as the productivity of the work
is concerned, must be placed among the first Societies. Above every-
thing, it must be placed to the credit of this society that forest research
work has developed from almost nothing to a very promising beginning
during the short period of about fifteen years. The Society of Forestry
has thus occupied a central position in the wide field of foreét research
work in Finland. The Society, on its own behalf, feels indebted above
all for this achievement to its organizer and spiritual leader, Pro-

* The secretaries of the Society have been Prof. A. K. CAJANDER 1909—1917,
Forest councillor O. J. LAKARI 1917—1922, and Professor YRJO ILVESSALO 1922 .
The chairman is changed every year.

** And the minutes of the meetings of the society with added short reviews of
the lectures for the years 1909—1917.

*#* And the minutes of the meetings of the society with added short reviews of
the lectures for the years 1917—1920.
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fessor A. K. CAzaNDER. »All that has been carried out in the Society
orows up of his sowing, gets its nourishment from his sources of know-
>

ledge.» *

The Establishment and Activity of the Forest Research Institute.

A long time even before the establishment of the Society of Forestry
the idea of founding a forest research institute in Finland had been
awakened, although this idea was not realized until several years after
the establishment of the Society of Forestry.

The essential need of a forest research institute was, perhaps, first
mentioned at a private meeting of Finnish forest officers in 1866. The
matter was discussed again at the inaugural meeting of the Finnish
Forestry Association held at Hameenlinna in 1877, and subsequently
it was under consideration many times in the meetings of this association,
finally culminating in the fact, that the Association proposed the es-
tablishment of a forest research institute to the Government in 1900.
The committee appointed by the Government in 1896 to study the con-
dition of private forests also proposed the establishment of a forest re-
search institute in 1898. This proposal was further supported in the
report issued in 1900 by the committee appointed by the Government in
1896 to consider arrangements for State forest administration. The pro-
posals of the committees differed in that respect, however, that the private
forest committee suggested the establishment of a forest research insti-
tute in connection with the Evo Forest Institute, whereas the State
forest committee that in its report proposed the transfer of higher
forestry instruction from Evo to the University of Helsinki, was of the
opinion that forestry research work should be installed as a separate
department of the agricultural research institute. Mainly for the reason
that the re-arrangemeﬁt of higher forestry education thus became the
order of the day the first preliminary steps of the Government to hasten
the decision in the question of establishing the institute were not taken

* The words of Dr. A. PALMGREN at the tenth annual meeting of the Society
of Forestry.
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until 1906, when the Government, at the suggestion of the Board of
Forestry *, appointed Dr. A. K. Casaxper to study the organization
of forestry research work in foreign countries and to draw up a proposal
for establishing a forest research institute in Finland. The result
was an extensive, detailed publication by CaJsaNpER, Forest Research
Work in Foreign Countries and a Proposal for its Organization in Fin-
land ™ (in Finnish), which appeared in print in 1909. ** After detailed
argumentation it was proposed in this publication to establish in Finland
a forest research institute, administratively under the Board of Forestry,
but internally independent, which would have its own research workers,
free from instruction and administrative duties. The regular officers of
the Institute were to comprise three investigators, their fields of research
being silviculture, forest production, and forest soil science. It was
further conditioned as possible to install special investigators as well
as assistants and clerical help in the Institute.

During the same. year the Government appointed a committee to
draft the requisite, detailed proposals for the establishment of a forest
research institute. The report of the committee, which was completed
in 1913, was mainly along the same lines as CasaNDER'S; but as the
committee was cognizant of the fact that on account of lack of competent
working forces the work of the forest research institute could not
be established without delays on such a broad scale as the proposals of
the committee suggested, the committee proposed to establish a tem-
porary forest research institute at first, to which were to be appointed
as temporary investigators three capable foresters who were versed
in scientific work. The proposal of the committee was supported by
the Council of the University, the Board of Forestry, and foresters, and
it generally was hoped that the Institute could commence its activities
at the beginning of 1915. The exceptional conditions obtaining during
the Great War, however, frustrated these hopes, and the establishment
of the Institute seemed to be postponed to the indefinite future.

* The initiativé in the matter was taken by the then Director-in-Chief of the
Board of Forestry, Mr. P. W. HANNIKAINEN.

** The foregoing description of the early phases of forest research work in Finland
is founded for the most part on this publication.



20 LAURI ILVESSALO - ﬂ}l )2

But the delay this time was shorter than was anticipated. The Russian
Government fell in 1917 and the new native government hastened to
realize the establishment of a forest research institute besides other
measures of reform. The statutes for the establishment of the Institute
were issued on October 24th of the same year, and the Institute com-
menced its activities on July Ist, 1918.

The Forest Research Institute of Finland is a research academy of
forestry that is separated from the forestry education. * [ts purpose,
according to its regulations, is »by investigations and experiments to
elucidate the fundamentals of rational forestry and those facts upon
which the forest productivity of Finland depends». For the present
there are three departments: Department of Silviculture, Department
of Forest Mensuration and Valuation, and Department of Forest Soils,
each of which is represented by a professor. ** Their qualification re-
quirements are the same as those for the professors of forestry in the
University of Helsinki. They must above all be scientifically versed
foresters, but at the same time also acquainted with practical forestry.
They must show their scientific competence in their own field of research,
in addition to required examinations, also by publications based on
independent research; and further, through their publications they must
show their ability to apply the results of their investigations to practical
forestry. In addition to the professors the Government is authorized
to call other persons, too, for a certain time to the institute in order
to carry out special investigations. Each professor has an assistant
working more or less independently; and there is, of course, a sufficient

* This, of course, does not prevent the investigators of the Institute from acting
as docents or special lecturers of the University or the Technical College in con-
nection with their regular duties, as has happened in the past.

** The committee appointed by the Government in 1917 to draft proposals
for re-organizing the management of State forests proposed in its report published
in 1020 that a fourth professorship should be established in the Institute, the occupant
of which would have forest statistical research as his special subject, but this proposal
has not yet reached practical action. A forest utilization department, the necessity
of which has been recognised in several quarters, is also still unestablished.

31,2 Forest Research Work in Finland. 21

number of helpers at the Institute for calculation and other purposes.
Administratively the Institute is under the Board of Forestry, but in
practice it is fairly independent. Thus it has its own Board of Adminis-
tration which is composed of its professors and those professors of for-
estry at the University of Helsinki whom the Government has appointed
to this position for a definite period of time. The Board of Adminis-
tration chooses a Director from among its own members for a term of
three years. * Each professor is generally permitted to choose the subjects
of his research and they, as well as the assistants, publish the results of
their investigations under their own names.

The Forest Research Institute is located in Helsinki, but for its use
experimental forests have been set aside, for the present altogether 17,
in the State forests in different parts of the country. The purpose
is to handle the experimental forest as a model forest **, where various
kinds of experiments in forestry are made conjointly with silvicultural
measures. Some areas, especially small ones are partly nature protection
districts, however. The area of the forests varies considerably: the largest
is 40,000 acres (16,500 ha), the smallest only 15 acres (6 ha). The aggregate
total of their area is 133,000 acres (53,700 ha). The Director of the Insti-
tute has special forest officers as assistants in tending them, and in
the larger experimental forests foresters who have passed an elementary
forest school. The Research Institute is entitled to make investigations
and, if necessary, fell trees for this purpose (with the permission of the
Board of Forestry) and carry out experiments, too, on other State owned
forest lands than the experiment areas. The estimated expenditure
for the Institute for the year 1926 was Fmks. 670,500 ($ 16,890. —):

* The professor of the Department of Silviculture, Dr. OLLI HEIKINHEIMO has
acted as director for the whole time. The position of the professor of the Department of
Forest Mensuration and Valuation has been filled by Dr. O. J. LAKARI(temporary) 1918
—1922 and Dr. YRJO ILVESSALO since 1922. The professorship of the Department
of Forest Soils has not yet been filled ordinarily; the duties are discharged by Dr.

V. T. AALTONEN since 1923. Dr. VAINO AUER acts as a special investigator for swamp
problems.

** The idea of »model parks» has thus been realized in this form — seventy years
after it was first started.
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the expenses arising from the administration and care of the experimental
forests are included in the expenditure estimates for the State forests.

During the short time that the Forest Research Institute has been
in existence it has succeeded in accomplishing many visible results. A
considerable number of investigations have been made, among them a
general survey of the forests of the country, which was started in
1922 and is now completed. Recently, cultivation experiments were
started in the experimental forests with native and foreign species of
trees, as well as reproduction cuttings, swamp drainage and other ex-
periments; numerous permanent thinning and other experimental plots
have been established. In some experimental forests these kind of ex-
periments have been in existence for some time past. Ten volumes of the
publication series of the Institute, »Communicationes ex Instituto quaestio-
num forestalium Finlandiae editae», containing 33 investigations and a
review of the establishment and work of the Institute for the years 1918
~1920, have appeared up to the present time. The investigations are
published either in Finnish or in some well-known language; in the
former instance a summary is appended to each investigation in
some well-known language, in the latter instance a synopsis in the
Finnish language. The Institute exchanges publications with numerous
home and foreign scientific institutions, societies, etc.

The Division of Work between the Society of Forestry
and the Forest Research Institute.

In his publication previously mentioned, »Forest Research Work in
Foreign Countries and a Proposal for its Organization in Finland» CAJAN-
pEr had expressed the opinion that two organs for carrying on forest
research work should be established in Finland: a forest research
institute and a forestry sociéty, which idea was realized later as
we have seen above. A State-maintained forest research institute
was indispensable in order to make investigations that comprise largé
areas or imply experiments of long duration, since experiments of this
nature that are beyond the powers of private investigators, are numerous
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in forestry because of its special character. On the other hand, the forestry
society was necessary to awaken and keep alive the interest in inde-
pendent, private research work, to support this work with endowments,
and in some measure to organize it and to publish the results of such
investigations. »Going hand in hand, complementing each other,
they can advance forest science, and with it also practical forestry, in
the best manner in our country.»

In its main features the division of work has developed in practice
in this manner between these two organs of forest research work,
and experience has shown that CasanpEeRr’s conception of the appro-
priateness of dividing the work in this way was correctly conceived.
Many more investigations have been made and the research work has
become more diversified than would have been the case, if research work
had been monopolized only as official work of the State Forest Research
Institute; and all this has been attained at relatively little extra cost.
The friendly spirit which obtains between the Society of Forestry and
the Forest Research Institute is reflected in the fact that the officers
of the latter have generally given lectures at the Society of Forestry
on the results of their investigations and many of them have acted in
positions of trust in the Society.

Other Forest Research and Publication Work.

During the first years of this century, or already several years
before the establishment of either the Society of Forestry in Finland
or the Forest Research Institute, the then Chief Intendant of the Board
of Industry, Mr. A.F. TicersteEDT, started far-reaching -cultivation
experiments with foreign species of trees on his Mustila estate at Eli-
méki (in South Finland). These experiments, which comprise about
200 different species at present, differ from many other corresponding
experiments by the fact that they are severely on a scientific basis, even
though their purpose is purely practical. Great care has been given to
climatic conditions in the choice of the tree species for experiment; and
in procuring seed, to their source. In the same manner, in choosing
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the sites for the experimental culture and methods of formation and
tending, an attempt has been made to satisfy as far as possible the
biological characteristics of each species of tree. In order to obtain
comparative results, parallel experiments were started with native species
of trees. A careful record has been kept of the development of experi-
mental cultures thus established; in this, as in all other experimental
work, the Manager of the Mustila cstate, Mr. C. G. TIGERSTEDT, has
efficiently assisted his father almost from the beginning. With un-
equalled sacrifices and with interest in the cause an arboretum has
thus been created that in its dimensions (about 250 acres or 100 ha)
as well as for its scientific and practical value is the only one of its kind
in all Northern Europe. The results of the culture experiments up to
the present time (with regard to coniferous trees) are recorded in his
publication mentioned on page 36.

Besides the culture experiments of Mustila, the culture experiments,
although on a much smaller scale, of native and foreign tree species
instituted by Forest Master TorsTEN RaNckex in the forests owned
by the Karl Forsstrom Company at Finby (coast of south-west Finland),
also the foreign tree species culture experiments of Professor G. Koyppa
at Tammisto in Karjalohja, and those of Senator A. Osw. Kamrawvo
at Pekola in Hattula are worth mentioning. In the Korkeakoski
Forest, which has been given to the University as an instruction forest
for forestry teaching, both native and foreign species of trees, especially
pine, have been sowed and planted on an extensive scale, as well as the
carrying out of swamp ditching, various silvicultural reproduction cuttings,
etc. These, however, are done in the first place as practical training for
the students. In the forests of several industrial companies and large
estates also, as well as in the instruction forests of elementary forest
schools, experiments are carried out in forest culture and swamp drain-
age, more rarely, however, on a purely scientific basis.

In the Wood Research Department of the Central Laboratory of
Industry (in Helsinki) and in the Wood-Chemical Department of the
Abo Academy (in Turku) experiments and investigations are made in
wood chemistry. Their results are published in the series Meddelanden
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fran Industrins Centrallaboratorivm — Teollisuuden Keskuslaboratorion
Tiedonantoja (Proceedings of the Central Laboratory of Industry) and
Acta Academiae Aboensis.

The Finnish Forestry Association has supported investigations in
forestry by endowments and published their results in its series, Erikois-
tutkimuksia (Special Investigations) (years 1914-—1923, 12 volumes, one
investigation in each volume). Many of them are papers written for
academic degrees. And further, the Finnish Forestry Association Tapio
has also published a few forestry investigations. The Finnish Academy
of Science (Suomalainen Tiedeakatemia) has likewise at times assisted
forestry investigations and published a few investigations in its Annales.
Several investigations closely allied to forestry research and a few in-
vestigations pertaining altogether to forestry have appeared in the series
Acta Societatis pro Fauna et Flora Fennica of the Societas pro Fauna et
Flora Fennica, and also in the serial Fennia of the Geographical Society of
Finland (Suomen Maantieteellinen Seura). Many committees appointed
by the Government have elucidated important questions in forestry

and often published reports on them comparable to forestry investi-
gations.



A Review of the Investigations Carried out up to date.

In the forest research work, so far carried out in Finland, an effort
has been made to direct attention mainly to questions, which are of
actual practical importance to the forestry of Finland. These researches
are mainly of a comparative kind, whilst experimental researches, de-
manding plenty of funds as well as plenty of time, have so far only been
carried out on a small scale. Those already previously described far-
reaching experiments of TiGErsTEDT With the cultivation of species of
trees deserve, however, to be mentioned, as well as those numerous ex-
periments, commenced during the last few years by the Forest Research
Institute.

The forestry researches carried out in Finland may be combined
into three groups: 1) biological and silvicultural investi-
gations, 2) those dealing with forest mensuration (and forest
valuation) and forest policy, and 3) those concerning forest
utilization. The last-mentioned group, however, is so far only
scantily represented, mainly for the reason that the comparatively
expensive means of investigation (laboratories and apparatus) required
by research work of this kind have been wanting.

1. Biological and Silvicultural Investigations.

The guiding idea of the biological and silvicultural research work has
been that the silvicultural science — apart from the purely technical tasks
of silviculture as, for instance, cutting of trees, ditching, etc. — is prin-
cipally a plant biological science and that the silvicultural investiga-
tions should, consequently, above all develop on plant biological lines
and plant geographical lines closely allied to the latter. These investi-
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gations have thus, at the same time, essentially also been botanical
investigations. However, their final object has been practical silvicul-
ture, and to bring the latter on to a firm biological basis.

Forest Types, and Investigations with Regard to Same.

When forest research work during the first decade of the present
century was beginning to make a proper start in Finland, the most
essential task was to bring about a reliable and, as far as possible, also
a natural site (locality) classification that would satisfy the needs of
forest research activity as well as those of practical forestry. This task
was accomplished by A. K. CasaNDER's research Forest Types™ (1909,
in German), describing the classification of sites, based on the so-called
forest types. After having studied plant geography under the guidance
of Prof. J. P. NorrrLIN (see p. 11), Casaxper had in 1903 turned to
forestry. As a plantphytologist he had particularly studied plant com-
munities, and it was only natural that he, after having turned to forestry
and becoming acquainted with the old, natural way in Finland of classi-
fying lands (as »dry heath», »fresh heathy, etc.) began to ponder, whether
it would not be possible to arrive at a more exact classification of these
on the basis of the plant topography that had been developed by Norg-
LiN. The thought came readily that the forest plant communities would
afford a method for the classification of forest sites. For solving this
question he carried out fundamental investigations, principally in the
forests of South and Central Germany in 1906 and 1907, and supple-
mentary ones in his own country in 1907 and 1908, and the positive
result of these was his publication mentioned above. This work became
the foundation of and impetus to the research work on forest types in
FFinland, the results of which have been made good use of both by forest
science and practical forestry in Finland. Thus in the forest researches
in Finland, the classification of sites is exclusively used on the basis
of forest types, and since 1914 it is used during the mapping and sur-
veying of the State forests. It has gained a still larger application in
the forest statistical elucidation, as is, inter alia, proved by the fact that
the forest types served as a basis for the classification of forest lands
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during the general forest survey in Finland of 1922 and 1923. The re-
sults of several researches suggest that forest types also adapt them-
selves as a basis to applied silviculture.

The theory of forest types has been further developed by Casanprr
in the publication Forest Types 1112 (1921, in German), and particularly
in his recently published work The Theory of Forest Types? (1925, in
Finnish; 1926, in English) where the theory of forest types appears in
a still wider scope, offering new notable opportunities not only to for-
estry, but also to the history of settlement and civilization, as well as
to the settlement policy and international silviculture. The object of
the forest typces is shortly explained in CaJaANDER'S paper What is the
Scope and Aim of the Forest Types?* (1923, in German). *

The forest type researches of CasaANDER supplement in many respects
the investigations of some other researchers, among which might be
mentioned K. LiNnkora’s Studies of the Influence of Culture on the Flora
of the Region North of Lake Ladoga I—I1" (1916 and 1921, in Ger-
man), Observations Concerning the Forest Types of Eastern Carelia® (1917,
in Finnish), and Notes on Vegetation in the Forests of Pyrola-Type'? (1919,

* As the classification of sites, based on forest types, has, indeed, been of a funda-
mental importance to Finnish forest research work, it might be mentioned that
CAJANDER in his work The Theory of Forest Types defines the conception of forest
type in the following way:

»To the same forest type are referred all those stands of which the vegetation
at or near the time of maturity of the stands and provided the stands are
normally stocked, is characterised by a more or less identical floristic composi-
tion and by an identical ecologico-biological nature, as well as all those stands
the vegetation of which differs from that defined above only in those respects
which — being expressions of differences due to age, fellings, etc. — have to
be regarded as merely accidental and ephemeral or at any rate as only tempo-
rary. Permanent differences call forth a new forest type in cases where they are
sufficiently well-marked, or a sub-type in cases where they are less essential,
but, nevertheless, noticeable. In a forest type, therefore, as a rule, only those
primary — climatic and edaphic — factors of the locality are reflected — which
may be assumed to remain active, even when the locality is laid bare of all
plants.»
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in Finnish), and O. ]. LAkaArr’'s [Investigations of the Forest Types of
North Finland*® (1920, in Finnish; German summary), ALvAr PaLu-
GREN'S work concerning the Aland Isles Contributions to the Knowledge
of the Characters of the Flora of the Coniferous Forest (1922, in German),
and Viryo Kurgara's Observations on the Forest and Swamp Types in
Kuusamo and in the Region to the South of it* (1921, in Finnish, German
summary). ParvGrex also carried out on the Aland Isles several
other important plant geographical researches, the results of which have
been of importance to forest research, particularly to the elucidation
of forest types. Such are his Studies on the Leaf Meadow Regions of Aland:
1. Vegetation, 11. Flora, 111. Statistical Investigation of the Flora® (1915
—I1917, in Swedish; Part 111 also in German), Distance as a Plant Geo-
graphical Factor 2 (1921, in German), and The Number of Species as a
Plant Geographical Character, and Chance and Secular Rise of the Ground
as Plant Geographical Factors® (1925, in German). YRJO ILVESSALO'S
Vegetation Statistical Investigations of the Forest Types * (1922, in German)
is also specially applicable to Finnish forest types, as well as ViLjo
Kuaara’s Investigations of Forest Vegetation in Southern and Central
Finland: 1. Contributions to the Knowledge of the Ecologico-Biological
Character of Plant Species, with Special Attention to the Formation of
Plant communities, A. Vascular Plants, B. Feather Moss, C. Lichen; I1.0n
the Demarcation of Colonies® (1925 and 1926, in German). ILVESSALO
explains, on a statistical basis, i.a. the number of species and the abundance
of species of various forest types, the structure of the vegetation of the
various forest types, and deals on a mathematico-statistical basis with
the question, as to how big and numerous the sample plots ought to be
for giving a reliable and in the main satisfactorily complete picture of
the vegetation of the various forest plant communities. Kugara prin-
cipally explains the biology of the main plant species of various forest
types, the regularity of their occurrence, and the limitation of forest
types (as well as of the plant communities in general).

With regard to research concerning conditions abroad RaAF. BJor-
wkeNuei's Contributions to the Knowledge of Some Forest Types Occur-
ring in the Spruce Forests of the German Central Mountains (Mittelge-
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birge) % (1919, in German) and, particularly, K. Linxora’s many-sided
publication [Investigations on the Forest Types Occurring in the Swiss
Alps# (1924, in German) should be mentioned.

A different conception of forest types has been put forward by
Wipar BreENNER in his publication Studies of the Vegetation in Part
of Western Uusimaa and on its Relation to the Quality of the Soil 2 (1921,
in Swedish; German summary).

Several of the investigations mentioned later under the headings: »In-
vestigations concerning the forest soily, »Investigations concerning the
growth, development and structure of the forest stands» and »Investigations
into the distribution of the fertile soil», may be associated with those
dealing with the forest types.

Investigations Concerning the Forest Soil.

The forest soil researches have until recently, on account of
the lack of necessary laboratories, been comparatively limited. Many
of these are very closely attached to the forest type researches, showing
the correlation between forest types and the soil. Such are J. VALmari's
Contributions to the Chemical Analysis of the Soil ® (1921, in German),
and, based upon these results, YrJ6 ILvEssavo’s publication A Contri-
bution to the Question Concerning the Correlation between the. Properties
of the Soil and the Growth of Forest Stands® (1923, in German), as well
as V. T. AALTONEN’s researches On the Degree of Acidity (py) on the
Forest Soil3 (1925, in German) and The Decomposition of Nitrogenous
Compounds in Woodland Soils3* (1926, in German), the aim of which
publications is to find out the causes of the yield capacity of various
forest soils, and, finally, V. PesorA’s work on Calcium Carbonate as
a Plant Geographical Factor in Finland® (1926, in Finnish; German
summary). All these prove the correlation between forest types and soil
to be a very strong one, thus, on their part, confirming the suitability
of forest types as a basis for site classification.

The maceration phenomena of forest lands are explained in O. J.
LUkkALA’s publication A Contribution to the Elucidation of the Bog-ore
(Iron pan) Problem? (1920, in Finnish; German svmmary) and V. T.
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AaLtoNeN’s A Contribution to the Elucidation of Iron Precipitation in
the Soil® (1923, in German) and Experiments for the Elucidation of the
Prohibitive Action of Watery Humus Extracts® (1923, in German). All
these studies are appended to the researches made by B. FROSTERUS,
B. AAr~10, and others, at the agrogeological department of the Geologic-
al Commission (the former was detached in 1926 from the Geological
Commission, and transformed into an Agrogeological Institute sub-
ordinated to the Board of Agriculture).

Orur HemkiNueivo’s paper On the Influence of Forest Devastation
and Burning on the Forest Soil® (1917, in Finnish) and V. T. Aarro-
NEN's Water Consumption of Trees and the Moisture Conditions of the
Soil®® (1920, in German) also deal with the soil.

P. KokkoNEN has published a preparatory research work Observ-
ations on the Structure of Greund Frost® (1926, in German); some special
research works are still unfinished.

Investigations Concerning the Biology of the Native
Forest Trees.

An object of much research work has been the biology of the native
forest trees, particularly the natural reproduction of the various species
of trees, so important from a silvicultural point of view. This research
work has above all been concentrated on the two main species of trees
in Finland, common or Scots pine (Pinus silvestris) and common or
Norway spruce (Picea excelsa). The recurrence of the reproduction
years of the common pine has been examined by Avcust RENVALL on
the northern forest limit, by O. J. Lakarr in North Finland, and by
Lavurr ILvessaro in Central and South Finland. Their researches have
resulted in the publications The Periodic Phenomena Presented by the
Reproduction of Pine at the Polar Forest Limit* (1912, in German), /n-
vestigations on the Seed Years and Age-classes of the Heath Pine Forests
in North Finland Z1915, in German), and /nvestigations on the Repro-
duction Years of Pine Forests in South and Central Finland** (1917, in
Finnish; German summary). From these it appears that common pine
has rich reproduction years on the northern forest limit only once in
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a hundred years, in North Finland on an average every ten years, and
in South and Central Finland on an average every six years (rich, or
fairly rich, on an average every three years). 1. Lassiua explains in his
publication [Investigations of the Natural Reproduction and Development
of the Pine Forests north of the Arctic Circle* (1920, in Finnish; German
summary) the conditions of the natural reproduction of the northern
pine forest as well as the causes of the occurrence of the reproduction
years in groups. The northern pine forests are also dealt with by V. T.
AavroxeN in his work On the Natural Reproduction of the Heath Forests
in Finnish Lapland** (1919, in Finnish; German summary), in which
the birth and development of the pine’s second growth are explained.
The natural reproduction of spruce forests in North Finland has been
examined by Ornt Heikinnermo. The results of his examinations are
to be found in the publication The Silviculture of the Spruce Forests of
North Finland (see p. 37). The reproduction conditions of spruce in
South and Central Finland are dealt with by O. J. LAxarr in his pub-
lication Investigations of the Reproduction Years of Spruce Forests in South
and Central Finland * (1921, in Finnish; German summary). From this
publication it appears that spruce in the southern and central parts of
Finland has got rich, or rather rich, reproduction years on an average
every 3 to 5 years. Dry and warm summers (or springs) have with
regard to pine as well as spruce almost regularly led to an abundant
bloom during the following year, followed later on in turn by an abundant
seed production and a good reproduction year.

The vegetative reproduction of the native species of trees has been
examined particularly by Ornr Hemxkinmrimmo. The results of these
examinations are included (as subsidiary results) in the publications The
Influence of Cultivation by Burning on the Forests of Finland (see p. 36)
and The Silviculture of the Spruce Forests in North Finland (see p. 37).

Marrtrt HeErTz has published a research work, On the natural Re-
production of the Lime Tree in Finland*® (1925, in Finnish; German
summary), about the sexual and vegetative reproduction of the Lime
tree (Tilia cordata), in which he also explains the general biology of
the Lime tree, as well as the distribution and occurrence of the Lime
tree in Finland.
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Phenological observations have already during many decades been
made in various parts of Finland. Based upon these observations
Virso Kusara published his Calculations of the Length of the Leaf Period
of Broadleaved Trees and the Flowering Time of Trees in Finland ¥ (1924,
in Finnish; German summary).

A. G. Broyovist’s pine and spruce monographies have already been
mentioned above (p. 9). In A. K. Cajaxper’s big dendrological
handbook, Principles of Silviculture: 11. The Main Features of Finnish
Dendrology ** (1917, in Finnish), there are comprehensive descriptions
particularly of the most important native species of trees, but also
containing the author’s own observations with regard to their biology.
Virso Kvgara has published a comprehensive research work, The Black
Alder (Alnus glutinosa (L.) Gaertn.) in Finland* (1924, in Finnish;
German summary), Arrvr TueEsLEFF has published a research work
about oak, (Quercus pedunculata) The Oak in Eastern Finland ® (1895,
in Swedish), and Suro LiNko a shorter description about oak, The Distri-
bution of the Oak in the Parishes of M;zaria, Raisio, Kaarina and Parai-
nen® (1914, in Finnish).

Hiatwar Hoeer's and R. Hunr's publications have already been
mentioned above (p. 11).

Several of the investigations mentioned later under the heading
»Investigations concerning the growth, development and structure of
the forest stands» also eclucidate the biology of the native forest trees.

Investigations of the Tree Roots.

Although the root system is of the very greatest importance to the
vital functions of the trees, much less attention has been paid in bio-
logical-silvicultural researches to the roots than to surface parts, this
being evidently in the main due to the fact that an examination of the
root systems is generally of a much more troublesome nature. Investi-
gations of the root system were started in Finland only during the
last few years. These were partly made as special investigations
and partly in connection with other investigations (forest reproduction
and swamp investigations). Very little has so far been published about

3
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their results, among other things, some special investigaticns concerning
the root systems of pine and spruce are still incomplete. One part
of these investigations deals with the structure and development of the
tree roots, whilst another part deals with the root ccmpetition between
the trees.

V. T. AavtoNEN was the first one in Finland to draw attention to
the root competition in his investigation of forest reproduction on the
Lapland heaths mentioned above (p. 32). He treats the same subject
more exhaustively in his investigation On the Extension and Abundance
of the Tree Roots in the Heath Forests of Lapland® (1920, in German),
this work being based upon the material gathered for the former one.
He has also in an experimental way tried to throw light on the root
competition by making pot and field cultivation experiments with maize.
He explains the results of these experiments in his publication On the
Spatial Arrangement of Plants on Field and in Forest % (1923, in German).

Orir Hemizaeimo has published an investigation On the Determin-
ation of the Age of the Spruce and on its Adventitious Roots® (1920, in
Finnish; German summary); his publication dealing with storm damage
in the Larch Forest of Raivola (see p. 39) contains observations on the
root system of larch. P. KokkoNEN and S. E. MurraMAKI have in con-
nection with their investigations of the growth of swemp forests made
observations about the pine’s root system on drained and undrained
swamps (see p. 44).

Heredity Investigations.

(The origin of species, source, and so-called small forms.)

In his big work, Principles of Silviculture: 1. The main features of
the Plant Biology and Plant Geography ® (1916, in Finnish), A. K. Cayax-
DER, in giving an account of the history of vegetation, has thrown more
light on the idea about the origin of species and source, putting
forward independent ideas, afterwards published as a special publication,
entitled Some Reflections onthe Origin of Species especially within the Group
of Ligneous Plants® (1921, in German). — Orut HemxkinuriMo has
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examined the spruce (Picea excelsa) forms, based upon the differences
with regard to their cones and branches, as well as their silvicultural
value. The results of his investigations are recorded in his publication,
On the Forms of the Spruce and their Silvicultural Value® (1920, in Fin-
nish; German summary). A. Osw. Kairamo had already earlier in his
plant biological investigation from Kola peninsula (see p. 11) dealt
among other things with spruce forms which differ on account of their
cones.

At the Forest Research Institute various experimental investigations
are just now being carried out with regard to the heredity of the trees’
properties.

The Cultivation of Foreign Species of Trees.

The theoretical fundamentals of the cultivation of foreign species of
trees are explained by A. K. Casaxper. In Part 1l of his previously
(p. 34) mentioned work, Principles of Silviculture, he puts forward
the general lines with regard to the cultivation of foreign species of trees
in Finland, showing under what conditions the cultivation of trees out-
side their natural area of distribution in general is possible, and on which
areas of the globe there are to be found climatically corresponding areas
to those of Finland from which species of trees can be got for cultivation
experiments. According to W. KoppeN's division of climates, he has
in Part 1 of his work developed a division of climates which is very
suitable as a basis for a comparison of climates. This division of climates
has also been published (slightly abridged) as a special publication
under the title A Confribution to the Question of the Mutual Relations
between Climate, Soil and Vegetation ® (1921, in German). General prin-
ciples ;with regard to the cultivation of foreign species of trees are
also dealt with in CAJANDER’s peper, The Cultivation of the Foreign
Species of Trees as a Silvicultural and Plant Geographical Problem %
(1923, in German). By virtue of the experimental culture results ob-
tained in various parts of Europe with regard to foreign species of trees,
Lavrr Iuvessavo shows in his publication, On the Possibilities of Culti-
vation of Foreign Species of Trees, with Special Regard to Finland ® (1920,



36 LAURI ILVESSALO - 31,2

in Finnish; German summary), how a successful cultivation of foreign
species of trees depends closely upon the degree of similarity between
the climate of natural distribution and the cultivation region (or, more
accurately, cultivation site) of the species of trees, as well as how import-
ant the origin (the geographical races of the species of trees) of seeds
is to the cultivation of foreign species of trees.

In his publication, Arboretum Mustila: 1. Conifers® (1922, in Fin-
nish; English summary), A. F. TIGERSTEDT reports on the results achieved
with regard to conifers during the experiments with cultivation of spe-
cies of trees, mentioned earlier (p. 23). FrEDR. ELFVING'S public-
ation, The Ligneous Plants in the Botanical Garden of the University
of Helsinki® (1913, in Swedish) also contain information about the
thriving of several foreign forest trees in the Botanical Garden of Hel-
sinki University. Already earlier (in 1897) Evrvine had in one of his
publications about Finland’s cultivated plants given short notes on
the distribution and thriving as park trees in Finland of some foreign
species of trees.

LAURI ILvEssaLo has also published a monography on The Cultivation
of Larch Species in Finland % (1916, in Finnish; German summary) and
a research on The Larch Forest of Raivola® (1923, in Finnish; German
summary), dealing with the oldest and most noteworthy foreign wood
in the northern countries.

Investigations Concerning Silvicultural Methods.

No other form of human culture has in such a high degree and in
so many ways affected the forests of Finland as cultivation by burning.
A century ago it was still very general, but in the latter part of the last
century it began to disappear rapidly, owing to the progress of ordinary
feald tillage as well as to the increase in the value of timber; nowadays one
encounters it only in East Finland, and even there as a rarity. Orrr Herkix-
HEIMO has made investigations into the prevalence at various times of cul-
tivation by burning, into the methods and, particularly, into the effect
of cultivation by burning on the forests in Finland. He gives an account
of the results of his investigations in his extensive publication, The In-
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fluence of Cultivation by Burning on the Forests of Finland % (1915, in
Finnish; German summary). Cultivation by burning has in later times
been taken into silvicultural service as a means of forest reproduction.
The importance of cultivation by burning just in this respect is explained
by Tuowm. CANNELIN in his publication, The Importance of Cultivation
by Burning for our Forests, for the Country and People % (1917, in Swedish).
E. Wuorr and Lavrr ILvessano have investigated the forest cultivation
experiments with native and foreign species of trees which have been
made since 1870 by means of cultivation by burning in the Vesijako
State forest. The results of these examinations have been published in
Investigations of Coniferous Forest Stands originated by Cultivation by
Burning in the State Forest of Vesijakeo® (1913, in German) and Experi-
ments with Foreign Species of Trees in the State Forest of Vesijako % (1913,
in  German). — The topping of trees, nowadays also disappearing
into the past, has been dealt with by O. J. Lukkara in his paper,
Gathering of Leafy Twigs for Foddering Purposes in South-western Fin-
land and its Silvicultural Importance® (1920, in Finnish; German sum-
mary).

In his study, The Reproduction Cuttings Compared with one an-
other ™ (1910, in Finnish), A. K. CAJANDER gives a comparative, critic-
al review; of various reproduction cuttings, and examines their suitab-
ility for the forests of Finland. The results of the compartment shelter-
wood (seedtree) method, already in use for many decades on the landed
estates of the State, are described by G. Hy. Exrorn in his publication,
On the Compartment Method in the Forests of State estates™ (1915, in
Finnish). V. T. AaLroNeN and . Lassma have dealt with the silvicul-
ture of the pine forests on the dry heaths of Lapland in their previously
(p. 32) mentioned publications, whilst the silviculture of the spruce
forests in North Finland is described by OvLr HerkiNuEiMo in his public-
ation, The Silviculture of the Spruce Forests of North Finland ™ (1922,
in Finnish; German summary). O. J. Laxarr has examined the effect
of pruning on the growth and technical properties of spruce; the results
have been published under the heading of Investigations of the Pruning
of the Spruce™ (1920, in Finnish; German summary).
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The dependence of silvicultural methods on forest types in Central
Europe is described by A. K. CasaxpEr in his previously (p. 27) men-
tioned work Forest Types (1909). V. T. AaLroxexN has published a critical
review, based upon his own observations, On the newer Silvicultural
Systems in Germany ™ (1924, in German).

Investigations into Forest Injuries.

Along with cultivation by burning, forest fires have also had a very
notable influence on the forests of Finland. In earlier times the forest
fires were allowed to rage almost at their own free will until they died
out by themselves, but even nowadays in dry summers, particularly
in the thinly populated North Finland, they sometimes cover a big area,
causing considerable economic losses. The effect of forest fires on the
proportions of the species of trees in the Finnish forests is described by
A. K. CasanDER in his previously (p. 34) mentioned work, Principles of
Silviculture 1. ViLyo Kusavna has recently published a research [In-
vestigations of the Influence of the Forest Fires on the Vegetation in
North Finland™ (1926, in German). — The causes of outbreak of
forest fires, their occurrence (number, extent, and economic damages)
in various years, and on different classes of soil and forest and the in-
fluence of weather conditions on the occurrence of forest fires is described
by Eino Saarr in hig statistical investigation, Forest Fires in Finland,
with Special Reference to the State Forests™ (1923, in Finnish; English
summary). Already earlier OnNNT LONNROTH had published a smaller
investigation on the same subject, Forest Fires in the State Forests™
(1913, in Finnish). The destruction caused by the fires, as well as the
practical measures adopted for their prevention, are extensively dealt
with by the forest fire committee, appointed by the Government in
1924, in its recently published report. (The chairman of this committee,
0. J. Lakari, will prepare an English summary of the report.)

Damages caused by storms have been investigated particularly by
A. J. Bonsporrr. The results of his investigations are the publications
Studies of the Directions of Storms in Finland™, and Contributions to our
Knowledge of Storm Damages in Finland ™ (1917 and 1918, in German).
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Orut HermkizaeiMo has recently completed a work on Damage Caused
by Storm to the Larch Forest of Raivola on September 23, 1924 % (1926,
in Finnish; German summary).

After A. K. CA7aNDER in one of his lectures at the Society of For-
estry in 1916 * had drawn attention to the usual snow injuries to for-
ests in the eastern parts of North Finland, OrLr HeIkiNHEIMO made
a circumstantial examination of these. In his publication, The Snow
Damage Regions of Finland and their Forests® (1920, in Finnish; German
summary), he gives an account of the extent of the area affected by the
snow injuries, their causes, and the kind of injuries caused by the snow.
V. T. AsvroNex has in his previously (p. 32) mentioned work about
reproduction on the heath forests of Lapland also touched upon the
damage caused to the seedlings by the crushing of snow and freezing
of the soil.

The drift sand danger and the possibilities of preventing it are
elucidated by Laurr ILvessavo in the study: Coast Dunes of the Out-
lying Islands of the Finnish Gulf and the Possibilities of Arresting them ®2
(1926, in Finnish; German summary).

Damage caused by insects has been examined particularly by
Uunio Saavas. His most notable publications are The Spruce Beetles
of Finland: Studies on the Developmental Stages, Habits and Geographical
Distribution of the Coleoptera Living in the Picea excelsa Link., together
with a Table for Determining the Larvae I & I11% (1917 and 1923, in Ger-
man), and On Bark-beetles and the Damage caused by them in the Forests
in Finland® (1919, in Finnish; German summary). K. O. ErFviNe
has published a research work, dealing with Diseases and their Causes
in Forest Cultures® (1935, in Swedish), in which he gives an account
of damage, caused by insects as well as by fungi.

Arrur THESLEFF has investigated the occurrence of the noxious for-
est fungi belonging to the class of Basidiomycetes. His most noteworthy
publications are: On Parasitic Basidiomycetes, Occurring on Ligneous
Plants® (1892, in Swedish), which contains a catalogue of the Basidio-

* A summary of the lecture is to be found in the publication on the Society of
Ferestry’s activity in 1909—1917 (A.F.F. 7, 1917, p. 214—216, in Finnish).
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mycetes of the Finnish forest trees and shrubs, and Studies on the Basidio-
mycetes Flora of South-eastern Finland, with Regard to its Composition,
Physiognomy, Phenology and Ecology® (1919, in Swedish). The most
noteworthy of the publications by J. I. Liro (Lixprorn), dealing with
the noxious fungi of forests, are: Contributions to our Knowledge of the
Decomposition Phenomena of Birch Wood % (1904, in German), and Cul-
ture Experiments with Finnish Rust Fungi I—I1% (1907, in German),
finally Uredinae Fennicae, Finnish Rust Fungi® (1908, in Swedish).
— As subsidiary results observations on injuries caused by insects and
fungi have been published in several studies, especially in the silvi-
cultural ones.

Forest Grazing Investigations.

The use of forests for grazing is still very common in our day in
Finland, though in several parts of the country artificial grazing lands
are already coming into use. It is thus but natural that efforts have
been made to expound the effect of grazing on the forests. The effect
on the forests of domestic animals (horses, cows, sheep, and goats) has
been investigated by S. E. MurLramAki. He gives an account of the
results of his investigations in his publication, On the Grazing in Forests
and Tending of Grazing Lands® (1916, in Finnish). Also A. PALMGREN’S
previously (p. 20) mentioned publication, Studies on the Leaf Meadow
Regions of Aland: I. Vegetation, contains observations about the grazing
effect on forests, among other things accounting for how the spruce
gained predominance in the hardwood forests of the Aland Island.

In North Finland, particularly in Lapland, reindeer breeding is still
comparatively general. The effect of reindeer on the forests has been
examined principally by Aveust RenxvarL and V. T. AavtoNen. The
results of Renvall’s investigations are to be found in his publication men-
tioned below, On the Question of Protection Forests, those of Aaltonen in
his previously (p. 32) mentioned publication about reproduction of the
heath forests in Lapland. Earlier, this question was dealt with also by
Eivar REUTER (in several papers in S.My.J.) and in the Report of the
Reindeer Commission (1914) appointed by the Goverrment in 1911.
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The Problem of Protection Forests.

The problem of protection forests, so important in the northern parts
of Finland from the point of view of forestry as well as agriculture and
settlement, has been examined by Avcust Rexvarn and Orvr HEIKIN-
Hervo, earlier also by H. R.SaxpBeErG and the so-called Protection
Forest Commission, appointed by the Government in 1907. SANDBERG
has published the results of his investigations in the Report of a Journey
Made by Means of a Public Stipend to Inari, Utsjoki and Enontekii with
a View to Carrying out Forestry Investigations®* (1898, in Swedish). The
report of the Protection Forest Commission appeared in 1910 (in Finnish).
RexvaLL has published an extensive research On the Question of Pro-
tection Forests® (1919, in Finnish; German summary), in which lines
are suggested for the solving of the problem of protection forests, as well
as the main principles for the management of protection forests of farthest
Lapland. Part I deals with the vital conditions of the pine forest on its
northern limit and the reasons for the descent of this limit, Part 11
with the objects and conditions of the protection forest system, Part [11]
with protection of forests from fires, Part IV with the arrangement of
reindeer-grazing on protection forest regions, Part V with silvicultural
principles in the actual forest limit region, and Part VI with the arrange-
ment of settlement conditions in the pine forest limit region. Soon after-
wards appeared HeIKINHEIMO'S research work, On the Forests at the
Forest Limit in Finland and their Future Treatment® (1921, in Finnish;
German summary).

Swamp Investigations.

Swamp investigations have been carried out in Finland on a com-
paratively large scale. This is, as a matter of course, due to the fact that
a huge part of the whole land area of Finland is covered with swamps
(34.6 9%,); they constitute a notable landscape feature, and are at the
same time of substantial economic importance. As the swamps of
Finland in bygone times had been but very little examined, it proved
necessary to carry out very thorough examinations, particularly as
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the swamps in the northern countries differ considerably from those of
Central Europe.

The foundation for Finnish swamp researches, closely connected
with J. P. NorruN’s investigations (see p. 11), was laid by A. K.
CAJANDER with his work, Studies on the Swamps of Finland® (1913,
in German). * This work is of the same importance to swamp researches
in Finland as the same author’s work Forest Types (1909) to actual forest
researches. In the general part of the work the author describes the
origin and development of swamps, as well as various swamp complexes,
whilst in the special part he gives a thorough, systematic description
of Finland’s swamp types. Those swamp types distinguished by Cara~-
DER have come into general use during swamp examinations, but they
are also of great importance during practical swamp draining.

The origin and development of swamps were also examined by
CasaxDER’'s pupils, A. L. Backwman, Viiné Auver, and Vinjo Kr-
gavA. The examinations were carried out in North Finland where,
particularly in Ostrobothnia,f swamp invasion is very common and
extensive. In -his publication, Investigations of Swamps in Mid Ostro-
bothnia ® (1920, in Swedish; German summary), Backman shows that
at least 95 9, of the swamp area in Ostrobothnia is the outcome of forest
area having been invaded by swamp. Auver published: On the Modes
of Invasion of Land by Swamp in Mid Ostrobothnia® (1921, in Finnish;
German summary), Contributions to the Stratigraphy of the Swamps of
Mid Ostrobothnia® (1921, in German), Investigations on the Flooded lands
in Lapland® (1921, in Finnish; German summary), and [Investigations
of Swamps in the Hill Regions of Kuusamo and Kuolajarvi'® (1922,
in Finnish; German summary), the last one being a very extensive and
manysided research work. Kusara published a smaller investigation
On the Genesis of Swamps in Mid Ostrobothnia *** (1924, in Finnish; Ger-
man summary).

* Already earlier CAJANDER had published some research works on swamps, but
" in this work all his extensive swamp examinations have been collected into one in-
tegral whole.
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Some of AuUEkRr’s investigations mentioned above also deal with the
surface morphology of the swamps. He treats this subject separately
in his publication, On the Origin of Cords on Swamps %% (1920, in Ger-
man). Already earlier ANttt TAaNTTU had published a smaller research
work, On the Origin of Hummocks and Cords of Swamps° (1915, in
German). — O. J. Lukkara describes the relation between swamp types
and the surface peat of the swamps in his paper Studies of the Re-
lations between the Swamp Type and the Surface Peat of Swampso*
(1920, in German). In his publication, [Investigations of the Botanical
Development of Swamps with Reference to the Chemical Composition of
Peat 1% (1924, in German), H. Wargx describes the relation between
the botanical and chemical composition of swamp peat.

The tree-stump strata found in swamps are described by O. J. Lvk-
KALA in his publication, Investigations of the Stump Strata of Swamps1%
(1920, in Finnish, German summary), as well as by AUvEr in some of
his previously mentioned publications.

In the service of post-glacial chronology the swamps have gained
a very great importance. The research work on this subject was
started in Finland by RaragL HERLIN in the nineties, when he
published his'work Studies in Paleontological Plant Geography of North
Satakunta (1896, in Swedish); later on investigations were carried
out by the Swede G. ANDERssoN, H. LINDBERG, and VAINO Avuer. The
most noteworthy research work is that of Augr, explaining the develop-
ment of the lake Vanajavesi and its surroundings, the results of which
have been published in two publications: Post-glacial History of Lake
Vanajavesi ' (1924, in German), and Investigations of the Ancient Flora
of Hdame (Tavastland) '*® (1923, in English). A. L. BackMax and ASTRID
CLeEvE-EULER describe in their publication, The Fossil Diatomeae Flora
of Ostrobothnia™® (1922, in German), the fossil Diatomeae discoveries
in Ostrobothnia and, on the strength of these, the limits of the Litorina
Sea in Ostrobothnia.

The draining and afforestation of the swamps is a very important
research subject from the point of view of practical forestry. This subject
has principally been examined by Axrtrr Taxtrv and S. E. MULTAMAKL
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After describing what swamp type each drained swamp represented
in its natural state, Tanxtru shows in his publication, Investigation
of the Afforestation of Drained Swampst (1915, in Finnish; German
summary), that each swamp type changes as a result of draining — if
only the draining has been thoroughly carried out — into a certain forest
type. By means of the swamp type one is thus able to determine, how
much productive forest land the swamp will yield after draining. In his
publication, On the Swamps of Finland and their Afforestation ™ (1920,
in Finnish; German summary), S. E. MuLtaMAx1 deals especially with
the draining qualifications of various swamps for forest growing, and
the importance of draining and afforestation of swamps from the point
of view of economics. From his publication, Investigations of the Growth
of Forest on Drained Swamps3 (1923, in Finnish; German summary),
it is obvious that as far as swamp types in respect of their surface
vegetation can be compared with actual forest types, they will also
correspond to the latter with regard to their forest growth. The same
publication also contains numerous observations about the root forms
of the pine on'swamps and the drainage influence upon them. P.Koxxo-
NEN also deals with this subject in his paper, Observations on the Root
System of the Pine in Swampy Grounds™* (1923, in German). An im-
portant technical question concerning draining is treated by Kokxko-
NEN in his publication, Studies of the Circumstances Affecting the Con-
dition of Drainage Canals™ (1923, in Finnish; English summary).

TaEODOR HOMEN’S research work, Our Forests and our Water Con-
ditions 11® (1917, in Swedish), dealing with the water circulation in nature,
tells us also about the part played by swamps in this circulation, and
particularly about the influence of swamp draining upon it.

Among the publications belonging to the domain of swamp research
a paper by VAING AuEr has finally to be mentioned: Some Future Tasks
in the Domain of Swamp Research in Finland " (1924, in Finnish; Ger-
man summary).
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2. Investigations Concerning Forest Mensuration (with Forest
Valuation) and Forest Policy,

The investigations concerning forest mensuration (with forest valu-
ation) and forest policy carried out in Finland have dealt with the follow-
ing subjects: the form of tree stem, growth, development, and structure
of the stand, forest resources and general conditions of forestry, con-
sumption of forests, the relation between the growth and consumption
of forests, forestry among the various owner groups, wood working
industry and wood working companies, export of forest products and
export duties of forest products, evolution of timber prices, forest legis-
lation, distribution of the fertile soil in Finland and in its various parts,
settlement conditions and settlement policy, and the land granting
policy of the State.

The Application of Mathematico-Statistical Methods to
Forest Research Work.

The investigations concerning forest mensuration (with forest valu-
ation) and forest policy are essentially based upon statistical work,
principally upon so-called representative statistics. For the purpose of
getting reliable results it is, therefore, often necessary to employ so-
called mathematico-statistical methods which have been vastly develop-
ed of late. A very essential feature of the investigations concerning
forest mensuration (with forest valuation) and forest policy carried out
in Finland is the mathematico-statistical treatment of the material under
investigation.

In Finland WErNER Casaxus was the first to prove the utility of
applying mathematico-statistical methods to investigations concerning
forest mensuration. In his paper on the methods of preparing yield
tables, read in 1912 before the Society of Forestry *, he drew attention
to the great significance of stem distribution series in the preparation
of yield tables. By classifying the trees of stands in diameter-classes ac-

* A summary of the paper is to be found in the publication on the Society of
Forestry’s activity in 1909—1017 (A.F.F. 7, 1917, p. 75—77, in Finnish).
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cording to breast-height diameter, one arrives at the stem distribution
(frequency) series of the stands, which one is able to characterize
accurately enough by means of some easily determined parameters (mean
diameter, number of trees, dispersion, asymmetry, and excess). As
distribution series of this kind further determine the total volume of
the stand as well as many other data recorded in the yield tables (whilst
the converse is not true), they are better than the total volume to serve
as a basis for the preparation of yield tables. The effect of various
silvicultural methods on the development of stands shows itself more
clearly in the distribution series than in the total volume, because stands
that have been tended according to various methods may be of the same
volume, but one and the same stem distribution series applies only to
stands (of the same age and grown on sites of the same biological value)
that have been tended according to the same method. Thus the stem
distribution series offer excellent guidance, when it has to be determined
which of the younger and older stands belong to one and the same deve-
lopmental series. By examinations of stem distribution series one also
gets the chance to elucidate the development of mixed forests and un-
even-aged stands, which would not be possible by a mere examination
of the volume. — These facts, the main features of which Caya~xus had
only touched upon in his paper, he treated more circumstantially in his
work, published two years afterwards based upon Swiss material of
observations, On the Development of the Even-aged Forest Stands. A
Statistical Study 1% (1914, in German). This work is of fundamental
significance in Finland, when applying mathematico-statistical methods
to investigations concerning forest mensuration and valuation and to
forest researches in general.

Some years after Casanus’s work had been published, the Society
of Forestry entrusted YrJ0 ILveEssaro with the preparation of growth
and yield tables for the main species of trees in Finland. After the re-
search material had been collected, the method of stem distribution
series, recommended by Casanus, and mathematico-statistical methods
in general, were used in working it up and thus one got the growth
and yield tables on a safe basis. During the handling of the material

e
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for his investigation into the structure and development of pine stands,
Erix LonNroTH also resorted to mathematico-statistical methods.

Besides the investigations concerning development, structure, and
growth conditions of the stands, mathematico-statistical methods have
also gained an important place in the testing of the results of the so-
called line-survey method. The line-survey method has been used in Fin-
land already for many decades. However, it was taken into extensive
use only after its capability for forest surveying had been scientifically
proved to be reliable, and after mathematico-statistical methods had
been applied to testing its results. On the initiative of the Finnish
Forestry Association Tapio, a general survey of the foreSts of Sahalahti
and Kuhmalahti parishes was carried out in 1912, one of the aims of
this survey being to establish the exactness and suitability of line-
survey to the inventory of forest resources of larger areas. The survey
was carried cut under the direction of CasaNvus, but after his death in
1919 the preparation of the material was entrusted to YrR70 ILVESSALO
in 1920. In the meantime ILvEssavLo had in 1919 prepared a small in-
vestigation On the Accuracy of Line-SurveyV® (1920, in Finnish). This
publication also contains a short mention of those mathematico-statistical
methods by which the results of line-surveys may be tested. They
are more extensively explained in ILvEssaLo’s publication, Investigations
of the Condition of the Private Forests in the Central Parts of the Province
of Hdme (see below p. 52). Basing himself upon one experiment,
M. LAPpI-SEPPALA gives an account of the accuracy of line-survey in
his publication, On the Line-Survey and its Accuracy° (1924, in Finnish,
German summary).

In his investigations, On the Calculation of the Mean Error in the
Results of a Line-Survey®' (1924, in German), J. W.LINDEBERG has
critically examined the mathematico-statistical testing methods of line-
survey as they are employed both at home and abroad, and submits
new formulas for testing the results of line-survey. These newest testing
methods were afterwards used in the general survey of the forests of
Finland (see p. 50) which is the most extensive survey work in which
line-method has been put to practical use in Finland.
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In forest political investigations, too, the mathematico-statistical
methods have come into use in Finland. Eixo Saari, in particular,
adapted them for investigations into this subject in his publications
mentioned further on.

Investigations Concerning the Form of Trees.

In his paper submitted to the Society of Forestry in 1911, published
the same year under the heading of Methods for Investigating the Form
of Trees (1911, in Finnish; German summary), WERNER CAJANUS
explained the defects in the investigation methods of the form of trees,
and proposed a new method for the mathematical description of the
tree form. This method was afterwards employed by O. J. Laxarr during
his examination of the form of pine trees. The results of his examina-
tion are published under the name of Investigations of the Form of the
Pine (1920, in Finnish; German summary).

Investigations Concerning the Growth, Development, and
Structure of the Forest Stands.

WERNER CAJANUS's research work has already been mentioned
above (p. 46), in which he gives an account of the prevailing regularities
in the development of even-aged stands.

Closely connected with A. K. Casanper’s fundamental work, Forest
Types (1909), is Yrs6 I[LvEssaLo’s publication, Investigations of the
Importance of the Forest Types with Regard to Forest Mensuration ** (1920,
in Finnish; German summary), basing itself upon investigations carried
out on sample plots in 467 stands, and definitely proving that forest
types can be used successfully as a basis for the classification of forest
soils according to quality, for all kinds of investigation into forest men-
suration, and particularly for the preparation of growth and yield tables.
Already earlier ILvessaLo had made a preliminary comparison in his
concise investigation, On the Growth of the Dominating Trees in the Pine
Forests of Myrtillus and Calluna Types in the State Forest of Salmi'®
(1916, in Finnish; German summary) between the growth of two forest
types. After it had become definitely clear that forest types are a suitable
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basis for the classification of forest soils according to quality *, ILvEssaLo
published Growth and Yield Tables for the Pine, Spruce and Birch Forests
of the Southern Half of Finland'* (1920, in Finnish; German summary),
constructed on the basis of the material collected from the above men-
tioned 467 stands. These growth tables differ from corresponding foreign
ones in principle in two respects: firstly, all their species of trees have
got common site classes, forest types being used for this purpose, and,
secondly, as already stated above, mathematico-statistical methods
were employed during the treatment of the material. On the strength
of the material offered by ILvessavo’s Growth and yield tables, V. T.
AAvroNex in his paper, On the Self-Thinning of Forest Stands and
on the Space Condition of Trees in Virgin Forests'® (1925, in Finnish;
German summary), describes the self-thinning of the stands and the growth
space of the trees in virgin pine, spruce, and birch stands, on the most
common forest types in the southern half of Finland. AArToNEN also
published a study, On the Influence of Trees on One Another in General 12
(1925, in German).

For the preparation of growth tables for forests in the northern half
of Finland, O. J. Lakarr elaborated a scheme, published under the
title A Proposal for the Preparation of Yield Tables for the Forests of North
Finland™ (1919, in Finnish). As orientating investigations may be
mentioned LAKARI'S Investigations into the Forest Types of North Finlard
(see above p. 29) and Investigations of the Growth cf the Spruce and Pine
in Forests of the Hylocomium-Myrtillus Type in North Finland ® (1920,
in Finnish; German summary). T.HekkiLi examined the value in-
crement percentage of the stands on some forest types in North Fin-
land; the results were published under the title Investigations of Growth
in the Far of North Finland**' (1925, in Finnish; German summary).

In his publication, Investigations of the Internal Structure and Deve-
lopment of Even-aged Nature-Normal Pine Stands, Based on Materials

* See also YRJO ILVESSALO: The Forest Types as Foundations for New Yield

Tables for Finland. Included in the above mentioned publication Forest Types I
(p. 42—63, in German).
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from the Southern Half of Finland 132 (1925, in German), which on corre-
sponding points fully confirms YRJO [LvEssALO’s investigations into the
importance of forest types in forest mensuration and valuation, ERIK
Lox~roTH describes the structure and development of virgin pine stands
on the most common forest types in the southern half of Finland. Dealing
with this subject the author especially examines the share of biological
tree classes in the structure and development of the stands subjected
to investigation, his tree classes being independently formulated by him
on the basis of GUNNAR ScmoTTE's tree-classification. In his study
The Stereometrical Mean Stem of the Stand ** (1926, in German), LONN-
roTH critically examines the calculation methods of the stand’s average
stem, and developes the formula for calculating the average stem of
the stand. *

Investigations into the growth of swamp forests have already been
mentioned above, in connection with the swamp investigations.

In his publication, Investigations of the Influence of the Meteorological
Factors on the Height and Diameter Growth of the Pine' (1920, in Finnish;
German summary), ERKKI LATTAKARI explains how the growth of the
trees is dependent upon weather conditions.

Forest Resources and General Conditions of Forestry.

The knowledge of Finland’s forest resources was very defective
until the main results of the general line-survey of the forests of the
whole country carried out in 1922 and 1923 were published. This re-
search work, so very important to Finnish forestry, started in 1921, when
0. J. Lakarr on the initiative of the Assessment Committee, appointed
by the Government, carried out the preliminary investigations. The
actual survey was carried out in the summer of 1922 and 1923, in the

* LONNROTH also constructed a dendrometer which is adapted to the measure-
ment of the height as well as the diameter. (See ERIK LONNROTH: Ein Dendrometer.
A.F.F. 30, 1926. 14 p. and 3 pl. and 3 tables.) Dendrometers of various types had
already before been invented by FABIAN LANGENSKJOLD, J.H.A.AF FORSELLES,
N. C. NORDENSKIOLD, ROBERT MONTELL, H. H. HACKSTEDT, WERNER CAJANUS and
T. HEIKKILA. Several types of callipers for measuring stems have also been devised.
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State forests by the Board of Forestry, and in other forests by the Forest
Research Institute. The work was put under the direction of YRrJo
Iuvessavo, Professor of the Department for forest mensuration and
valuation of the Forest Research Institute. Already in 1924 it was pos-
sible to publish two concise reports on the main results of the work done:
YRrJO ILvESSALO’S The Forests of Finland: the Forest Resources and the
Condition of the Forests'® (1924, published in Finnish, Swedish, English,
and French), and Orrr HuikiNueivo’'s The Silvicultural Condition of
the Forests of Finland* (1924, in Finnish). A comprehensive main
publication, containing an account of the results in detail, is now being
prepared.

Some of the more important figures concerning the results may be
mentioned below:

Finland’s forest area comprises 62.4s million acres (25.26 million hecta-
res) or 73.5 9, of the total land area. Forest land per head of the popu-
lation averages 18.3 acres (7.s hect.). The State owns 39.s 9, parishes
1.0 9%, rural and municipal communities 0.7 9,, Joint Stock companies
7.5 9%, and private individuals 51.0 9, of the total area of forest lands.

With regard to various species of trees, the forest area is divided
in such a way that common pine dominates 55.2 9, of the forests, spruce
24.8 %, birch 16.9 9%, alder 1.5 9%, and aspen 0.2 9, of the forests, whilst
l1.a 9, is clear.

The total growing stock of forests amounts to 57,213 million cubic
feet (1,620 million m3). The growing stock per each acre of forest land
averages 919 cubic feet (per hect. 64.s m3), and per head of population
16,810 cubic feet (476 md).

The total annual growth of forest is at present 1,568 million cubic
feet (44.4 million m3). The growth per each acre of forest land averages
25.3 cubic feet (per hect. 1.77 m3), and per head of population 459 cubic
feet (13.0 m3).

The forest percentage differs for various parts of the country, likewise
also the quality of forest lands, and the growing stock and the growth
of forests, as well per acre as per head of population, the difference being
particularly big between the northern and southern parts of Finland.
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Earlier investigations into the forest resources of Finland deal pri-
marily with the condition of the forests. The oldest description of the
forests and forestry in Finland is EDMUND voN BERG'S publication, The
Forests of Finland™ (1859, in German). * Many Government Com-
mittees afterwards issued accounts of the condition of the forests.
Among these accounts may be mentioned particularly the reports
of the so-called State Forest Committee and of the so-called Private
Forest Committee, each of the reports being issued in 1900. On the
strength of the statistical material collected on the initiative: of the
Finnish Forestry Association Tapio, A. BENy. HELANDER published in 1910
a study, dealing with the condition of the private forests in Finland,
The Private Forests of the Country® (1910, published in Finnish, Swe-
dish and French). The line-survey of the forests in Sahalahti and Kuhma-
lahti parishes, carried out in 1912, has already been mentioned above
(p. 47), the results of which are described by Yryo Invessavo in his
publication, Investigations of the Condition of the Private Forests in the
Central Parts of the Province Hame ' (1923, in Finnish; German summary).
In 1917 O. J. Lukkara and S. E. MULTAMAKT carried out an investigation
into the condition of the forests in East Finland (in the Savo and Kar-
jala provinces). MULTAMAKI published the results of these investi-
gations under the title Investigations of the Condition of the Forests in
Savo and Karjala®® (1919, in Finnish; German summary). Smaller
studies about the condition of private forests were published by
WerNER Caganus and RAGNAR SAXEN, but since the main results of
the general line-survey of the forests of the whole country were published,
the former are no longer of any practical importance.

Orrr Hmmxizaemmo published a research work, The Occurrence,
Area and the Growing Stock of the Spruce Forests in Notth Finland **

* At the invitation of the Finnish Government Baron V. BERG made a journey
to Finland for the purpose of reporting on the organization of forest administration.
In Finland he undertook an extensive tour, acquainting himself with the condition
of the forests in various parts of the country. As a result of his journey he handed
to the Government in 1858 an exhaustive report, »An account of Finland’s forests»,
published in 1859 in Finnish, Swedish, and German.
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(1920, in Finnish; German summary), based principally upon information
gathered from working plan documents, but partly also on his own
observations.

In the report of 1920 of the State Forest Committee, appointed in
1917, A. K. CAJANDER gives an account, primarily from a geographical
point of view, of the natural prospects of forestry in Finland, afterwards
published in a condensed form under the title of Forestry-Geographical
Review of Finland ¥ (1923, in German).

Forest Consumption, and the Relation between Growth
and Consumption.

With regard to thc: amount of forest consumption in Finland, and
the relation between growth and consumption, private individuals
as well as committees have made calculations. Many of these, particularly
the older ones, are, however, very approximate ones and based upon
uncertain sources of information. The oldest calculation is as early as
the fifth decade of the 19th century. Some of the calculations comprise
the whole country, others only a part of it.

Among the calculations comprising the whole country, one of the
most notable is the estimate, dealing with the relation between the growth
and consumption of forests, which was prepared by the committee,
appointed in 1916 by the Finnish Forestry Association 3 (1916, in Swe-
dish). This committee estimated the annual growth of the forests in
1913 at 1,243 million cubic feet (35.19 million m3), and the consumption
at 1,317 million cubic feet (37.s0 million m?3), the consumption thus ex-
ceeding the growth by 74 million cubic feet (2.11 million m3). In their
essay, Statistical Exposition of Fuel Consumption and the Need of Wood
in Finland** (1922, in Finnish and Swedish), KarL StrROMBERG and
Leo Kronn estimated the annual consumption during peace time at
1,377 million cubic feet (39 million m3). In his paper, On the Relation
between Forest Growth and Wood Consumption in Finland s (1923, in
German), A. K. CAJANDER estimates that the consumption scarcely
exceeds 1,400 million cubic feet (40 million m3). As the annual forest
growth, according to the results of the line-survey of the forests of
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the whole country, is 1,568 million cubic feet (44.4 million m?), it seems
as if the annual growth would exceed the consumption by 140—180
million cubic feet (4—5 million m3). However, the consumption estimates
are in many respects (especially with regard to the home consumption
of the rural population) moving on an uncertain basis. The Board of
Forestry has also quite recently suggested to the Government that the
Forest Research Institute should be charged with an exhaustive and in all
respects reliable investigation into the forest consumption. It is also prob-
able that an investigation of this kind will be started in the near future.
YrJO Iuvessaro, Eino Saarr, and M. Lappr-SePPALA have elaborated
. calculations, covering a part of the country. In his paper, On the
Relations between the Yield Capacity, the Present Yield of Forests and the
Wood Consumption (1920, in Finnish; German summary), ILVESSALO
presents an estimate, dealing with Savo and Karjala. Principally based
upon the material collected by himself, Saarr published a research
work, The Domestic Consumption of Wood in the Country in the Province
Turku-Pori 7 (1922, in Finnish; German summary). This research differs
from earlier native and foreign investigations into the consumption of
wood in that the material used is much more plentiful and the treat-
ment more versatile, besides which mathematico-statistical methods have
been resorted to during the work. LaAppI-SEPPALA’s publication, On the
Balance of Forest Growth and Felling as well as on the Wood Consumption
and the Yield Capacity of Forest Lands in the Province of Turku-Pori*
(1925, in Finnish; English summary), is based partly on SAARr's in-
vestigation, supplemented in a few points by his own research material,
and partly on the survey investigation into the country’s forests.

‘Investigations Concerning the Forestry of Various
Owners’ Groups.

Under the management of P.W.HaNNikaiNex and afterwards
A. K. CAJANDER, the forestry of the Finnish State has during this century
developed into a notable source of income to the State, and thereby
attained an important place in the economy of the State. The forest
management principles of the State have been expounded by numerous
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Government committees, especially the committees appointed by the
Government in 1896 and 1917. A. K. Casa~NDER has published a study,
State Forestry as a Business Enterprise®® (1921, in Finnish; German
summary), describing the general business prospects of State forest
management, the development and results so far, and the prospects
for the future. The sawmill activity of the State has been dealt with
by A.Osw. Kairamo and ApovLrF BuremAN, the former in his paper,
The State as a Wood Working Concern (1925, in Finnish) and the
latter in his paper, The State Sawmill Industry ¥ (1925, in Finnish).
The significance of the State’s forestry as a source of employment is de-
scribed by A. BenJ. HELANDER in his publication, On Employment
Afforded by Forestry: 1. The State Forests in 1911—r1913%% (1923, in
Finnish; German summary). — In his statistical investigation, The Extra-
Ordinary Forest Officers%® (1919, in Finnish), AARNE Boyax gives an
account of the position and activity of the State’s extraordinary forest
officers.

The Board of Forestry issues annually an official statistical review
of the forestry of the State, and of the activity of the forest adminis-
tration, these reviews being supplied with summaries in French.

Yry0 Harvia has published a research work, The Municipal Forests
of Finland®* (1916, in Finnish and Swedish), giving an account
of the forest resources and forestry of the towns as well as of the import-
ance of town forests to municipal economy, suggesting lines for future
forest policy to the towns.

The forest ownership and forestry of rural communities is elucidated
by the statistical exposition by Mav~No PEkKkALA: The Forest Acquisition
Movement in Rural Communities in the Light of Statistics 5 (1920, in
Finnish).

In his publication, The Commonly Owned Forests of Finland'*® (1926,
in Finnish; English summary), Mau~xo PexxavLa gives an account of
the origin, administration, and management of the commonly owned
forests, also supplying statistical information about these forests.

Many Government Committees have published reports, too, on the
management principles of the private forests, these reports being accom-
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panied by circumstantial suggestions with a view to furthering
private forestry. Among the oldest of such reports mention should
particularly be made of the reports issued in 1898 and 1900 by the so-
called Private Forest Committee appointed by Government in 1896.
Only quite recently a report was published by the committee which
the Government appointed in 1922 for planning measures with a view
to improving private forestry. (The chairman of this committee, Mauxo
PEkkALA, will prepare an English summary of the report.)

As a historical publication may be mentioned A. BExs. HELANDER'S
Origins of the Finnish Forestry Association Tapio: a Review of the Move-
ment for the Promotion of Private Forestry in 1897—19o7 %" (1914,
published in Finnish and Swedish).

Investigations into the Wood Working Industry and Wood
Working Companies.

The wood working industry in Finland is so closely connected with
forestry that, with regard to the forest investigation activity described,
it is worth mentioning these investigations, too provided, they do not
deal with purely technical questions.

In Finland’s wood working industry the sawmill industry holds the
first place. The history of this branch of industry has been examined by
E. G. Patmex and J. T. Hanwo. PaLwmEex’s paper, On the Develop-
ment of the Sawmill Industry in Finland ¥ (1911, in Finnish), gives
an account of the origin and earlier conditions. In his publication,
Investigations into the History of Finnish Foresty during the X1X Century:
I. Sawmill Industry and the Export of Sawmill Products during the 4th
and sth Decades of the XI1X Century® (1915, in Finnish), Haxuo deals
with an important phase in the history of forestry and the sawmill in-
dustry in Finland.

The period of the big rise and development of Finland’s wood work-
ing industry in the latter half of last century as well as in this century,
is pictured in those historical chronicles that have been published about
the origin, development, and activity of the old, big wood working com-
panies or industrial establishments. Among those that most deserve to
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be mentioned are: LENNART GRIPENBERG'S Aktiebolaget W. Gutzeit & C:o
1872—1922 ' (1924, published in Finnish and Swedish), GUSTAF LANGEN-
SKIOLD's Kymmene Aktiebolag 1872—1922' (1922, in Swedish), Reposaa-
ren Hoyrysaha O)Y 1872—1922: To Celebrate the Fiftieth Anniversary of
the Firn’s Existence %* (1922, in Finnish and English), W. PARVIAINEN’S
Sdyndtsalo, a Fragment of the Development of the Industry of Central Fin-
land % (1922, in Finnish; English summary), the publication of A.
Ahlstrom Osakeyhtit: The Varkaus Mill, a Historical Sketch®* (1925,
published in Finnish and Swedish), and KarL ErxMax's Aug. Eklif,
Aktiebolag 1864—1924'% (1926, in Swedish). 1. K. T. LassiLy and Jomw
Froyax published a large volume, The Industry and Trade of Finland
[—117% (1922 and 1924, in Finnish and Swedish).

The labour conditions in the wood working industry shortly before
the great war are described by G. R. SNELLMAN in two official statistical
research works, An Investigation of the Finnish Paper Industry %7 (1912,
in Finnish and Swedish; French summary), and An Investigation of the
Finnish Sawmill Industry, Forest Cutting, Timber Floating and Loading
Connected with It** (1914, in Finnish and Swedish; French summary).
More recently the Social Statistics Department of the Central Bureau
of Statistics published an exposition: Wages in the Sawmill Industry
in 1913—1924' (1924, in Finnish and Swedish). In order to collect
information about the working, wages, housing, family and other
conditions among the labourers employed in forest and floating work
of the wood conversion industry, the Social Statistics Department of
the Central Bureau of Statistics arranged in 1921 an inquiry, the results
of which were afterwards published under the title: An Inquiry into
the Conditions of Forest and Floating Labour in the Spring of 19211
(1923, in Finnish and Swedish; French summary).

With a view to safeguarding their supply of raw material, the indus-
trial companies in the wood conversion trade acquired extensive forest
territories. Primarily for social political reasons public opinion has
taken up an antagonistic attitude towards the companies’ acquisition
of land, and this has also been considerably limited by legislative
measures on the part of the State. Some ten years ago this was one of
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the most prominent questions of the day, and many efforts were made
to throw light upon this question by means of various investigations.
The most far-reaching one of these has not been completed, but the
following works have been published: Aucust RENVALL'S A Plan for
the Investigation of Acquisitions of Land by the Joint Stock Companies il
(1919, in Swedish), AARNE Bowmax’s Private and jJoint Stock Company
Ownership of Land % (1920, in Finnish and Swedish; German summary),
and RexvaLr’s and Bowman’s joint publication [Investigations of the
Land Ownership of the Joint Stock Companies in the Parishes of Multia,
Heindvesi, Sulkava, Ruokolahti and Luumdki: I. Introductory Part 17
(1921, in Finnish; German summary). The same question is also eluci-
dated in Hemxgr Renxvary's study, The Struggle between Industry and
Agricultﬁre for the Forests of Finland ™ (1914, published in Finnish and
Swedish) and in the reports of the committees appointed by the Govern-
ment (1906 and 1920).

Investigations into the Export of Forest Products and
Export Duties of Forest Products.

The export of Finland’s forest products has grown in a few decades
to a degree previously inconceivable. It occupies such a dominant place
in the country’s exports that the value of all the other goods put together
only amounts to 10—20 9, of the whole exports. The development of the
export of the forest productsand their distribution among various kinds of
goods and various countries has thus offered material for investigation,
as interesting as it is important from a practical point of view. HEIKKI
RENVALL has treated this subject in his comprehensive research work,
The Export of Finnish Forest Products Considered from the Point of View
of Economics¥ (1910, in Finnish). Shortly afterwards T. W. Paa-
vONEN published a statistical study, The Export of Finnish Forest Pro-
ducts During the 25 Years' Period of 1886—1910" (1911, in Finnish).
The great importance of the export of forest products for Finnish
railway traffic appears clearly from the study by Topr Karurio: The
Directions of the Railways from the Point of View of Export and the Public
Revenue in Finland '™ (1925, in Finnish).
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Already during a score of years paper manufacturers have de-
manded measures for limiting the export of raw materials for paper
making from the country. The projected limitation of the exports of
small timber by means of export prohibition or duties has, however,
been met with fierce resistance among the forest owners. A. BexJ. He-
LANDER has dealt with this dispute in two of his studies: On the Export
Duties on Small Timber'™® (1909, in Finnish and Swedish), and Export
Duties on Timber: How to Plan Our Future Policy Concerning Duties
with Due Regard to Economics'™® (1918, in Finnish). The Government
has recently appointed a committee for the examination of this
question.

Investigations into the Development of Timber Prices.

Since Finland began in the latter half of last century to take part
in an ever increasing degree in supplying the world’s markets with
forest products, timber prices in Finland have considerably increased.
The great war with its complex consequences later on also influenced
the prices.

T. W. Paavoxex, T. HeikkiLi, and Eixo Saarr investigated
the development of timber prices in Finland. On the strength of
the f.o.b. values of sawmill products, published in the official export
statistics, PaavoNxex examined the price movement of the most im-
portant sawmill products, i.e., that of planks, battens, and boards,
during the period of 25 years 1886—1910. The results of his
investigations were published under the title, Has the Rise in
the Prices of Sawmill Products to be Taken into Account When Timber
Sales are Made?'™ (1916, in Finnish). In his study, The Rise in the
Prices of Saw Timber ™' (1917, in Finnish), HEIKKILA examines the
movement of sawlog prices in the Finnish State forests in 1871—1913.
Saart published a study, The Stumpage Price and the Sale of Saw
Timber in the Finnish State Forests in 1913—1922 % (1924, in Finnish;
German summary). In a way, this work constitutes a continuation of
HemkkinA's study, but the subject is treated more extensively and more
minutely, and a different investigation method was employed.
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Investigations Concerning Forest Legislation.

An account of the earlier phases of the development of Finland’s
forest legislation is given by E.G.PaLMex in his study, Forest Legis-
lation in Finland up to 1861 (1914, in Finnish). ERKkT LATTAKARI has
published a study, A Survey of Forest Legislation in Different Countries '**
(1923, in Finnish), describing the various kinds of forest laws and their
application in various countries, and containing as well a condensed
review of the development of forest legislation in the most prominent
forest countries.

Investigations into the Distribution of the Fertile Soil.

The distribution of the fertile soil in Finland is an important question,
particularly for the history of settlement, but also for agriculture and fores-
try, as well as for plant and zoogeography. In forest research circles,
where attention was originally drawn to this question, it has been ex-
amined principally with the aid of botanical methods. The first impulse
towards an elucidation of the question was given by A. K. CAJANDER
who already during his researches of forest types (see p. 27) had
noted the close correlation that exists between vegetation and the fertility
of the soil. Casanper proves in his work, mentioned above (p. 34)
Principles of Silviculture I and at the same time in Metsdtaloudellinen
Aikakauskirja (Review of Forestry) (1916, in Finnish) that by examining
the distribution and occurrence of the more pretentious species of plants
and plant communities in Finland, the distribution of the fertile soil
is ascertained. Where there are plenty of pretentious species of plants
or plant communities, there are also to be found considerable quantities
of fertile soil. By marking on the map the places, where the more pre-
tentious plants or plant communities occur, it is thus possible to get a
general view as to the distribution of fertile soil. Casanper dealt
rather more circumstantially with this question in his papers, On
the Distribution of Fertile Soil in Finland and on the Influence of this
Distribution on the Economical Conditions of the Country® (1923, in
German), and The Distribution of the Fertile Soil in Finland ¢ (1925,
in Swedish; English summary), and in his previously (p. 28) mentioned
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work The Theory of Forest Types, in which he also shows how closely
the settlement of Finland has depended upon the distribution of the
fertile soil.

0. J. Lukkavs, in the main resorting to CAJANDER'S research methods,
has examined the distribution of the fertile soil in Finland, particularly
in East-Finland, where he was in a position to make circumstantial
examinations. The results of the investigations have been published
under the title of Investigations of the Distribution of the Fertile Soil Area
especially in Savo and Karjala (Carelia) *¥ (1919, in Finnish; German
summary). In his publication, On the Distribution of Agricultural Settle-
ments among the Soils of the Different Forest Types in Finland **® (1922,
in German), K. Livkora divides Finland into 13 agricultural and plant
geographical districts, differing from one another with regard to the
relative abundance of fertile soils and relative richness, hereby primarily
basing himself on floral observation material. Each of these districts
is further divided into smaller districts. On the basis of this classification
the author then points out the lines of the future agricultural develop-
ment, as well as that of settlement activity.

The influence of the distribution of the fertile soil upon the fauna
has been examined by O. J. LukkarLa (the results are to be found in
his publication mentioned above), by ILyart HiLpéx: On the Bird Fauna
of the Different Forest Types' (1920, in Finnish; German summary
1921), and by K. J. VALLE: [Investigations of Fishing Waters in the State
Forest Evo* (1923, in German).

Investigations into Settlement Conditions and the
Settlement Policy.

The settlement of Finland took place, and in a large degree does
so still, in the shelter of the forests. Settlement needs forests, but, on
the other hand, forestry also requires settlers. This close dependency
of theirs on each other, has had as a result that investigations into the
settlement policy very often also become forest political investigations,
at any rate they approach one another very closely. In the following
some of the more important of such investigations will be mentioned.
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The settlement history of the State lands and the results to date
are circumstantially described in report No. 1 of the State Forest Com-
mittee appointed by the Government in 1917, the report having been
published in 1920. In this report a policy will be found suggested for
the future organization of settlement on the State lands. The report
of the Settlement Committee, appointed by the Government in 1917,
was also got ready in 1920, the report dealing with the settlement question
in regard to the State lands. Already earlier the sub-committee of the
Landless Population had dealt in its report published in 1904 with
settling prospects and settling methods with regard to the State lands.
— E. Casaxper has published a review, The Colonization Activity of the
State and the Legislation Concerning It in Finland in the Beginning of
the XX Century (1925, in Finnish and Swedish).

The settlement conditions of the northern parts of Finland have
been examined specially by K. T. JuriLa and E. CAsaNDER. JUrTirA has
published a research series, comprising 4 parts, Researches into the Eco-
nomic and Colonization Conditions of the Far North and Lapland *** (1920,
and 1923, in Finnish; English and German summary). CAJANDER has
published: Agricultural and Colonization Conditions of Tenant Farms in
State Forests in the Parish of Rovaniemi®® (1918, in Finnish), and Agri-
cultural and Colonization Conditions of Tenant Farms in State Forests
in the Parish of Suomussalmi*** (1919, in Finnish). About the same time
Mauxo PEkkALA carried out a similar investigation in some West-Fin-
nish parishes. He gives an account of these investigations in his public-
ation, Investigations into the Management of Tenant Farms in the State
Forests in the Parishes of Kuru, Parkano and Ikaalinen% (1920, in Fin-
nish; German summary).

Investigations into the Land Granting Policy of the State.

Besides what is needed for settlements, State forest land has in Fin-
land also been granted to private persons for forestry purposes. These
land grants are from a general point of view dealt with in the above
mentioned report of the State Forest Committee. MAUNO PEKKALA
has published a comprehensive research work, On the Taxation and Par-
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tition of Land in the Parishes of Kuusamo, Kemijirvi and Kuolajirvi 1%
(1921, in Finnish; German summary). In his research work, On the Forest
Policy Applied to the Estates in Fee in East Finland ' (1919, in Finnish),
Eixo Saarr deals with the question of grants to private persons
of State forests situated on the former Estates in Fee. In 1923 the
Government appointed a committee for dealing with the same question.
After the committee had finished its work, a comprehensive report was
published in 1924. E. J. CastrEN has published a study: The Recognition
Forests and Factory Estates'® (1924, in Finnish).

3. Investigations Concerning Forest Utilization.

As has already been pointed out, investigations concerning forest
utilization have so far been made on a very small scale in Fin-
land. A. Bexs. HELANDER's Forest Utilization ™ (1918, second edition
in 1922, in Finnish), contains several results of the author’s own investi-
gations, likewise Y. TaLvirie's handbook Wood Distillation and Resin
Making®® (1924, in Finnish). HELaxpEr has also published Resin Tap-
ping According to Observations Made in Lithuania, Poland and Ger-
many ' (1919, in Finnish).

T. J. Hintikka has investigated the »curled wood» (in Finnish visa)
of the white and the pubescent birch (Betula verrucosa and B. odorata),
which is much in demand by joiners, for which reason its price is high.
Of the results of the investigation HiNTrkkA has published a preliminary
communication: The »Visa» Disease of the Birches in Finland 2* (1922,
in German); according to this investigation the »Visa» formation in birch
arises from the asymmetrical expansion of the pith rays. What are the
causes of this pathological phenomenon, is so far unsettled.

Only the following three investigations on forest technological subjects
have been published in the Acta Forestalia Fennica Series: Orrr Her-
KINHEIMO'S Some Observations on the Cutting and Conservation of Fuel
Wood >3 (1919, in German), Avcust RENvALL'S The Radial Shrinkage
of Laplandish Pine Wood ** (1923, in German), and the same author’s
Observations on the Eccentricity of Laplandish Pine Stem 25 (1923, in Ger-
man). 1. Lassia has only lately delivered to the press a critical review:
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The Research of the Technical Properties of Trees Up to Now, ju'dged. b};
Its Results and Systems®® (in Finnish; English summary) and a hlst;)ﬂnc.a
study: Sketches of the Earlier History of the Saw and Saw Frame®7 (in
innish; lish summary).

FmJI:SShzlnEtr:itorical publi};ation may also be mentioned LENI.\',\RT GR.I-
PENBERG'S work, The Kymi Floating Association:'__'A Memortal Publzc
ation Celebrating the 50 Years' Common Floating in the. Baszr? o.f Pazjalnne
1873—1922 % (1924, published in Finnish and Swedish), giving a (j.ea;
picture of the powerful development during last century and tlusg
the floating conditions on the extensive Pdijanne V\tater-syst.em. K. E.
LinDBERG has prepared a study, Legislation Concermr.zg Floatt'ng and the
Floating Conditions in Sweden and Norway ** (1917, .m SW@dlS.h).

As the significance of chemical wood conversion has 'm rece.ntl
years been greatly on the increase in Finland as in other countncs,.specm
attention has been paid to the chemical research of wood and partlcularly
to the questions connected with the production of cellulose. This branch
of research, however, does not belong to the domain of fgrestry research
proper, for which reason the investigations dealing with it are here pass-
ed over. Chemical investigations of cellulose have been carried out
especially by A. 0. Ascuay, G. K. BERGMAN, JARL EXCKELL, ALPOXé
HELSTROM, S. V. HinTikkA, ER1K HAGGLUND, F. W. KLINGSTEDT. H‘. R.().\-
carer and O. Rourara and investigations concerned with dry f.ilStl“Z?-
tion by A. O. Ascuax and G. Kowmpra. The resul'fs o.f these investi-
gations are to be found in the proceedings of the Finnish Academy of
Science and the Finnish Society of Science, further in the »Meddelan(%en
fran Industriens Centrallaboratorium — Teollisuuden Keskuslaboratorlon
Tiedonantoja» (Proceedings of the Central Laboratory of Industries),
»Acta Academiae Aboensis», »Finska Kemistsamfundets Meddelanden»
(Proceedings of the Finnish Chemical Association), finally in the »Tek-
nillinen Aikakauslehti» (Technical Periodical) and the »Teknikerm (Tech-
nician). Several investigations have simultaneously been put?hshed
abroad, too, for instance in the periodicals »Der Papierfabrikanty, Svensk
Papperstidning» and »Kemisk Tidskrifty.

Catalogue of Investigations Referred to in the Text.
(Abbreviations, see p. 6.)

' A. G. BLOMQVIST: Tabeller framstdllande utvecklingen af jemndriga och slutna
skogsbestdnd af tall, gran och bjirk. Helsingfors 1872. 22 p. + 7 tables and 2 diagr.

2 A. G. BLOMQVIST: Undersikningar af tjocklekstillvixten hos timmertrid af tall
och gran i olika delar af Finland. Helsingfors 1897. VIII + 170 p. + 5 p. diagr.

* A. G. BLOMQVIST: Finlands tradslag i forstligt hinseende beskrifna: I. Tallen,
I1. Granen. F.F.M. 3, 1881 and 1883. 196 and 182 p. + 2 pl.

* A. G. BLOMQVIST: Skogshushdllningens nationalekonomi och synpunkter i forst-
politi. Helsingfors 1893. 230 p.

5 A. OSW. KIHLMAN: Pflanzenbiologische Studien aus Russisch Lappland. A.S.
F.F.F. 6:3, 1890. 264 + XXIV p. + 14 pl. and map.

8 HJALMAR HIELT: Conspectus Florae Fennicae. A.S.F.F.F. 5, 21, 30, 35, 41, 51
and 54, 1888—1926.

? HIALMAR HJELT: Utbredning af Finlands trad, buskar och ris med sdrskildt af-

seende d deras granser. F.F.M. 14, 1897. 43 p. + 2 maps.

8 R.HULT: Vedvixternas utbredning i Finland. Vetenskapliga Meddelanden af

Geografiska Foreningen i Finland 3, 1896, p. 1—61 with pl. and map.

® R.HULT: Vixtgeografiska anteckningar frdn den Finska Lappmarkens skogs-
regioner. A.S.F.F.F. 16:2, 1898. 200 p. i

19 A. K. CAJANDER: Metsdtieteellinen tutkimustoiminta ulkomailla ja ehdotus sen
jarjestdmiseksi Suomessa. Helsinki 1909. Liite Metsédhallituksen vuosikertomukseen
v. 1907. 138 p.

' A. K. CAJANDER: Ueber Waldtypen. Fennia 28 and A.F.F. 1, 1909. 175 p.

' A. K. CATJANDER und YRJO ILVESSALO: Ueber Waldtypen I1. Drei

Vortrige.
Fennia 43: 3 and A.F.F. 20, 1921. 77 p-

' A. K. CAJANDER: The Theory of Forest Types. A.F.F. 29, 1026. 1(8 p-

A. K. CAJTANDER: Metsdtyyppiteoria. A.F.F. 29, 1925. 84 p.
" A. K. CAJANDER: Was wird mit den Waldtypen bezweckt? A.F.F. 25, 1923. 16 p.
15 K. LINKOLA: Studien iiber den Einfluss der Kultur auf die Flora in den Gegen-

den nérdlich vom Ladogasee I—II. A.S.F.F.F. 45:1, 1916 and 45:2, 1921. Part I
429 p. -+ 6 tables and 20 maps, Part I 490 p-
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16 K. LINKOLA: [td-Karjalan metsdtyyppeji koskevia havaintoja. Suomen Metsad-
tieteellisen Seuran toiminta v. 1009—1917, A.F.F. 7, 1917, p. 224—245.

17 K. LINKOLA: Muistiinpanoja kasvillisuudesta talvikkityypin (Pyrola-tyypin)
metsikoissd. Mets. Aik. 1919, p. 174—182.

18 Q. J. LAKARL: Tutkimuksia Pohjois-Suomen metsdtyypeistd. A.F.F. 14, 1920.
85 p. -+ 10 tables and map. Summary: Untersuchungen iiber die Waldtypen
in Nordfinnland. 8 p.

19 ALVAR PALMGREN: Zur Kenntnis des Florencharakters des Nadelwaldes. A.F.F.
22, 1922. 115 p. + map. .

20 ViLJ0 KUJALA: Havaintoja Kuusamon ja sen eteldpuolisten kuusimetsdalueiden
metsd- ja suotyypeistd. Cs. LE.F. 4, 1021. 23 p. + 42 p. tables. Summary: Be-
obachtungen iiber die Wald- und Moortypen von Kuusamo und der siidlich von dort
gelegenen Fichtenwaldgebieten. 3 p. .

21 ALVAR PALMGREN: Studier dfver lifangsomrddena pd Aland: 1. Vegetationen,
I1. Floran, I11. Statistisk undersokning af floran. A.S.F.F.F. 42, 1915—1917. 634 p.
- 16 tables and 2 maps. Part III has also been published in German: A.F.F. 22,
1922.

22 ALVAR PALMGREN: Die Entfernung als pflanzengeographischer Faktor. A.S.
F.F.F. 49:1, 1921. 103 p.-+ 10 tables and map. .

23 ALVAR PALMGREN: Die Artenzahl als pflanzengeographischer Charakter sowie
der Zufall und die sdikulare Landhebung als pflanzengeographische Faktoren. Acta
Botanica Fennica 1: 1, 1925 and Fennia 46: 2, 1925. 142 p. + 2 maps.

24 YRJO ILVESSALO: Vegetationsstatistische Untersuchungen iiber die Waldtypen.
A.F.F. 20, 1922. 73 p.

2% VILJO KUJALA: Untersuchungen iiber die Waldvegetation in Siid- und Mittel-
finnland: 1. Zur Kenntnis des dkologisch-biologischen Charakters der Pflanzenarten
unter spezieller Beriicksichtigung der Bildung von Pflanzenvereinen. A. Gefdsspflanzen.
B. Laubmoose. C. Flechten. II. Uber die Begrenzung der Siedlungen. Cs. LF.F. 10,
1926 and 1925. Part I, A. 146 p., B. 47 p. + 2 pl., C. Ready for printing.  Part 11,
26 p. and appendix.

26 RA¥. BIORKENHEIM: Beitrige zur Kenntnis einiger Waldtypen in den Fichten-
waldungen des deutschen Mittelgebirges. A.F.F. 6, 1910. 65 p. -+ 5 tables.

27 K. LINKOLA: Waldtypenstudien in den Schweizer Alpen. Verodffentlichungen
des Geobotanischen Institutes Riibel in Ziirich 1, 1924. 86 p.

28 \WIDAR BRENNER: Studier iver vegetationen i en del av vdstra Nyland och dess
forhdllande till markbeskaffenheten. Fennia 43: 2, 1921 and Geologiska Kommissionens
geotekniska meddelanden 32, 1921. 97 p. Summary: Studien iiber die Vege-
tation im westlichen Nyland (Siid-Finnland) und ihr Verhiltnis zu den Eigenschaften
des Bodens. 8 p.
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# J. VALMARIL:  Beitrdge zur chemischen Bodenanalyse. A.F.F. 20, 1921. 31 p.
-+ 36 p. tables.

% YRJO ILVESSALO: Ein Beitrag zur Frage der Korrelation zwischen den Eigen-
schaften des Bodens und dem Zuwachs des Waldbestandes. A.F.F. 25, 1921. 31 p.

3 V. T.AALTONEN: Uber den A:zidititsgrad (pu) des Waldbodens. Cs. LF.F. 9
1925. 33 p. + 16 p. tables.

3 V. T.AALTONEN: Uber die Umsetzungen der Stickstoffverbindungen im Wald-
boden. Cs. LLF.F. 10, 1926. 48 p. + 8 p. tables. Summary: The Decomposition
of Nitrogenous Compounds in Woodland Soils. 5 p.

% V. PESOLA: Kalsiumkarbonaatti kasvimaantieteellisend tekijind Suomessa. Anna-

les Societatis Zoolog.-Botanice Fennice Vanamo 1926. (Ready for printing.) Ge r-
man summary.

% 0. J. LUKKALA: Lisd ortsteinikysymyksen valaisemiseksi. A.F.F. 16, 1920. 13 p.
Summary: Ein Beitrag zur Beleuchtung der Ortsteinfrage. 2 p.

% V. T. AALTONEN: Zur Kenntnis der Ausfdllung des Eisens im Boden. A.F.F. 25,
1923. 10 p.

% V.T. AALTONEN: Versuche zur Erklirung der Schutzwirkungen von wdsserigen
Humusausziigen. A.F.F. 25, 1923. 18 p.

% OLLI HEIKINHEIMO: Metsdnhavityksen ja polton vaikutuksesta metsimaahan.
A.F.F. 8, 1917. 28 p.

# V.T. AALTONEN: Wasserverbrauch der Biume und Feuchtigkeitsverhiltnisse des
Bodens. A.F.F. 14, 1920. 24 p.

% P. KOKKONEN: Beobachtungen iiber die Struktur des Bodenfrostes. A.F.F. 30: 3,
1926. 56 p. + 17 pl.

4 AUGUST RENVALL: Die periodischen Erscheinungen der Reproduktion der Kiefer
an der polaren Waldgrenze. A.F.F. 1, 1912, 154 p. + map.

410. J. LAKARI: Studien iiber die Samenjahre und Altersklassenverhdltnisse der
Kiefernwdlder auf dem nordfinnischen Heideboden. A.F.F. 5, 1915. 198 p. + 13 p.
tables, 5 pl. and map.

4 L. ILVESSALO: Tutkimuksia mdntymetsien uudistumisvuosista Eteld- ja Keski-
Suomessa. A.F.F. 6, 1917. 39 p. + 43 p. appendices, 4 tables and map. Summary:
Studien iiber die Verjiingungsjahre der Kiefernwilder in Siid- und Mittelfinnland. 8 p.

4 1. LASSILA: Tutkimuksia mdntymetsien synnystd ja kehityksestd pohjoisen napa-
piirin pohjoispuolella. A.F.F. 14, 1920. 95 p.+ graphical tablee. Summary:
Untersuchungen iiber die Entstehung und Entwicklung der Kiefernwilder nérdlich
vom nordlichen Polarkreise. 3 p.

4 V. T. AALTONEN: Kangasmetsien luonnollisesta uudistumisesta Suomen Lapissa.
Cs. LF.F. 1,1019. 319 p. + 16 pl. and 12 maps. Summ ary: Uber die natiirliche
Verjiingung der Heidewdlder im Finnischen Lappland. 56 p.
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% Q. J. LAKARI: Tutkimuksia kuusimetsien uudistumisvuosista Eteld- ja Keski-
Suomessa. Cs. LF.F. 4,1921. 54 p. + 9 graphical appendices. Summary: Unter-
suchungen iiber die Verjiingungsjahre der Fichtenwilder in Siid- und Mittelfinnland.
4 p.

46 MARTTI HERTZ: Niinipuun uudistumisesta Suomessa. A.F.F.29:5, 1925. 101 p.
+ 5pl.and 2 maps. Summary: Uber die Verjiingung der Linde in Finnland. 19 p.

47 ViLJ0 KUJALA: Laskelmia lehtipuiden lehtikauden pituudesta ja puiden kukki-
misajoista Suomessa. Cs. LF.F. 7, 1924. 16 p. + 26 p. tables. Summary: Be-
rechnungen iiber die Lédnge der Laubperiode;der Laubbdume und Bliihzeiten der
Bdume in Finnland. 8 p.

18 A, K. CAJANDER: Metsdnhoidon perusteet: II. Suomen dendrologian pddpiirteet.
Porvoo 1917. 652 p.

49 VILJO KUJALA: Tervaleppi (Alnus glutinosa (L.) Gaertn.) Suomessa. Cs. I.LF.F.
7,1924. 272 p. + 8 pl. and map. Summary: Die Schwarzerle (Alnus glutinosa“
(L.) Gaertn.) in Finnland. 29 p.

5 ARTUR THESLEFF: Eken i Ostra Finland. F.F.M. 12, 1895, p. 99—186, with
2 pl. and map.

51 SULO LINKO: Tammen leveneminen Maarian, Raision, Kaarinan ja Paraisten
pitdjissd. Erikoistutk. 1, 1914. 38 p. + 4 pl. and map.

52 V. T. AALTONEN: Uber die Ausbreitung und den Reichtum der Baumwurzeln in
den Heidewdildern Lapplands. A.F.F. 14, 1920. 55 p.

5 V. T. AALTONEN: Ufber die raumliche Ordnung der Pflanzen auf dem Felde und
im Walde. A.F.F. 25, 1923. 85 p.

84 OLLI HEIKINHEIMO: Kuusen idn mddrddmisestd ja kuusen mydéhdisjuurista.
Cs. LF.F. 2, 1920. 31 lp Summ ary: Uber die Bestimmung des Alters der Fichte
und ihre Adventivwurzeln. 6 p.

5 A. K.CAJANDER: Metsinhoidon perusteet: I. Kasvibiologian ja kasvimaantie-
teen pddpiirteet. Porvoo 1916. 735 p. -+ map.

36 A. K. CAJANDER: Einige Reflexionen iiber die Entstehung der Arten insbesondere
innerhalb der Gruppe der Holzgewichse. A.F.F. 21, 1921. 12 p.

57 OLLI HEIKINHEIMO: Kuusimuodoista ja niiden metsitaloudellisesta arvosta. Cs.
ILE.F. 2, 1920. 102 p. + 12 pl. Summary: Uber die Fichtenformen und ihren
forstwirtschaftlichen Wert. 11 p.

5 A. K. CAJANDER: Zur Frage der gegenseitigen Beziehungen zwischen Klima,
Boden und Vegetation. A.F.F. 21, 1921. 32 p.

5 A. K.CAJANDER: Der Anbau auslindischer Holzarten als forstliches und pflan-
zengeographisches Problem. A.F.F. 24, 1923. 15 p.

60 [AURI ILVESSALO: Ulkomaalaisten puulajien viljelemismahdollisuudet Suomen
oloja silmalldpitden. A.F.F. 17, 1920. 112 p. + map. Summary: Uber die An-
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baumdoglichkeit ausldndischer Holzarten mit spezieller Hinsicht auf die finnischen
Verhiltnisse. 42 p.

8 A. F. TIGERSTEDT: Arboretum Mustila: 1. Havupuut. A.F.F. 24, 1922. 231 p.
+ 51 pl. Summary: Arboretum Mustila: I. Conifers. 14 p.

82 FREDR. ELFVING: Vedvixterna i universitetets i Helsingfors botaniska tridgdrd.
Helsingfors 1913. 54 p. + 4 pl

8 LAURI ILVESSALO: Lehtikuusenviljelys Suomessa. Erikoistutk. 5, 1916. 108 p.
+ 8 pl. and map. Summary: Anbau der Lirche in Finnland. 4 p-

# LAURI ILVESSALO: Raivolan lehtikuusimetsd. Cs. LF.F. 5, 1023. 72 p. + 11 p.
tables, 6 pl. and 8 maps. Summary: Der Lirchenwald bei Raivola. 15 p.

% OLLI HEIKINHEIMO: Kaskiviljelyksen vaikutus Sucmen metsiin. A.F.F. 4, 1915.
264 p. + 85 pl., 4 maps and 149 p. tables. Summary: Der Einfluss der Brand-
wirtschaft auf die Wilder Finnlands. 59 p.

8 THOM. CANNELIN: Svedjebrukets betydelse jir vdra skogar fir land och folk. Spe-
cialund. 9, 1917. 92 p.

% E. VUORI: Studien iiber die durch Brandkultur entstandenen Nadelholzbestinde
des Staatsforstes Vesijako. A.F.F. 2, 1913. 12 p.

% L. ILVESSALO: Versuche mit ausldndischen Holzarten im Staatsforst Vesijako.
A.F.F. 2, 1913. 18 p.

% 0. J. LUKKALA: Lehdeksien tekotapa Lounais-Suomessa ja sen metsinhoidollinen
merkitys. A.F.F. 16, 1920. 18 p. + pl. Summary: Das Abwipfeln in siidwest-
lichen Finnland und seine forstliche Bedeutung. 2 p.

" A. K. CAJANDER: Metsiemme uudistushakkaukset toisiinsa verrattuina. Helsinki
1910. 52 p. ‘

 G. HJ. ENROTH: Lohkohakkauksesta Suomen sotilasvirkataloilla. Erikoistutk. 4,
1915. 106 p.

" OLLI HEIKINHEIMO: Pchjois-Sucmen kuusimetsien hoito. Cs. I.F.F. 5, 1922,
123+ I p. + 9 pl. Summary: Uber die Bewirtschaftung der Fichtenwilder
Nord-Finnlands. 8 p. ’

" 0. J. LAKARI: Tutkimuksia kuusen karsimisesta. Cs. L.F.F. 2, 1920. 38 p. +
9 pl. Summary: Unteruchungen iiber die Astung der Fichte. 5 p.

™ V.T.AALTONEN: Uber neuere forstliche Betriebsarten in Deutschland. A.F.F. 25,
1924. 20 p. + map.

™ VILIO KUJALA: Untersuchungen iiber den Einfluss von Waldbrinden auf die
Vegetation in Nordfinnland. Cs. LF.F. 10, 1926. 37 p. + 2 pl. ‘

" EINO SAARI: Kuloista, etupddssid Suomen valtionmetsid silmalld pitden. A.F.F.
26, 1923. 142 p. Summary: Forest Fires in Finland with Special Reference to
the State Forests. 13 p.

" ONNI LONNROTH: Kulovalkeat kruununmetsissi. S.My.]J. 1913, p. 523—535
with diagr. appendix.
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8 A. J. BONSDORFF: Studien iiber die Sturmrichtungen in Finnland. A.F.F. 8,
1917. 105 p. + 8 maps.

® A. J. BONSDORFF: Beitrdge zur Kenntnis der Sturmschdden in Finnland. A.F.F.
8, 1918. 55 p. + pl., diagr. and 3 maps.

8 OLLI HEIKINHEIMO: Myrskyn tuhoista Raivolan lehtikuusimetsdssd syyskuun
23 p:ni 1924. Cs.LF.F. 1926. (Ready for printing.) Summary: Uber die Sturm-
schiden im Lirchenwald bei Raivola d. 23 September 1924.

81 OLLI HEIKINHEIMO: Suomen lumituhoalueet ja niiden metsdt. Cs.L.F.F. 3, 1920.
134 p. +16 pl. Summary: Die Schneeschadengebiete in Finnland und ihre
walder. 17 p.

82 [ AURI ILVESSALO: Suomen lahden ulkosaarten lentohietikit ja niiden sitomis-
mahdollisuudet. Cs.LF.F. 1926. (Ready for printing.) Summary: Die Diinen der
" Ausseninseln des Finnischen Meerbusens und ihre Bindungsmoglichkeiten.

83 UUNIO SAALAS: Die Fichtenkifer Finnlands: Studien iiber die Entwicklungs-
stadien, Lebensweise und geographische Verbreitung der an Picea excelsa Link. lebenden
Coleopteren nebst einer Larvenbestimmungstabelle I—I1. Annales Academiae Scienta-
rum Fennicae, Ser. A., Tom. VIII, No. 1, 1917 (XXII + 547 p. + 9 pl. and map)
and Tom. XXII, No. 1, 1923 (X + 746 p. + 28 pl.).

8 UUNIO SAALAS: Kaarnakuoriaisista ja niiden aiheuttamista vahingoista Suomen
metsissd. A.F.F. 10, 1919. 374 p. + 13 pl. and 2 maps. Summary: Uber die
Borkenkifer und den durch sie verursachten Schaden in den Wéldern Finnlands.
39 p.

8 K.O. ELFVING: Sjukdomar och sjukdomsorsaker i skogskulturer. S.My.J. 22,
1905, p. 82—123, with 11. p. appendices.

8 ARTUR THESLEFF: Ndgot om parasitiska och pd vedvaxter forekommande Basidio-
myceter. F.F.M. 11, 1893, p. 105—127. o

8 ARTUR THESLEFF: Studier dfver basidsvampjfloran i sydistra Finland med hin-
syn till dess sammansittning, fysiognomi, fenologi och ekologi. Bidrag till kannedom
af Finlands natur och folk 79:1, 1919. 140 p.

8 ], I. LINDROTH: Beitrdge zur Kenntnis der Zersetzungserscheinungen des Birken-
holzes. Naturwissenschaftliche Zeitschrift fiir Land- und Forstwirtschaft 2, 1904,
p. 393—406.

8 J, I LIRO: Kulturversuche mit finnischen Rostpilzen [—II. AS.F.F.F. 29
6—7, 1906—1907. 25 4+ 58 p.

% J. L. LIRO: Uredineae Fennicae, Finlands Rostsvampar. Bidrag till kdnnedom
af Finlands natur och folk 65, 1908. 642 p.

81 S, E. MULTAMAKL: Metsilaiduntamisesta ja hakamaiden hoidosta. Erikoistutk. 7,
1916. 92 p.

92 H. R. SANDBERG: Reseberittelse afgifven pd grund af en med statsanslag fore.
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tagen forstlig studieresa till Inari, Utsjoki och Enontekis lappmarker. F.F.M. 15, 1898,
p. 133—203, with 11 pl. and map.

9 AUGUST RENVALL: Suojametsikysymyksesti I—VI. A.F.F. 11, 1919. 654 p.
Summary (by OLLI HEIKINHEIMO): Uber die Schutzwaldfrage. A.F.F. 11, Suppl.,
1921. 12 p.

% OLL1I HEIKINHEIMO: Suomen metsdrajametsdt ja niiden vastainen kaytto. Cs.
LLF.F. 4, 1921. 71 p. + 7 pl. Summary: Die Waldgrenzwélder Finnlands und
ihre kiinftige Nutzung. 20 p.

% A. K. CAJANDER: Studien iiber die Moore Finnlands. A.F.F. 2, 1913. 208 p.
+ 20 pl.,, 1 diagr. and 4 maps.

9% A. L. BACKMAN: Torvmarksundersikningar i mellersta Osterbotten. A.F.F. 12,
1920. 190 p. + 3 pl. and map. Summary: Mooruntersuchungen im mittleren
Osterbotten. 22 p.

9 VAINO AUER: Piirteitd Keski-Pohjanmaan soistumistavoista. Cs.1.F.F. 3, 1921.
71 p.+ 2 pl. Summ ary: Uber Versumpfungsprozesse im Mittel-Osterbotten. 11 p.

9 VAINO AUER: Zur Kenntnis der Stratigraphie der mittel-dsterbottnischen Moore.
A.F.F. 18, 1921. 40 p. + 2 plL

% VAINO AUER: Tutkimuksia Lapin tulvamailta. Cs.L.F.F. 4, 1921. 72 p. Sum-
mary: Untersuchungen in den Uberschwemmungsgebieten Lapplands. 7 p.

100 VAINO AUER: Suotutkimuksia Kuusamon ja Kuolajarven vaara-alueilta. Cs.
LF.F. 6, 1922. 257 p. + 10 pl. and 4 appendices. Summary: Moorforschungen
in den Vaaragebieten von Kuusamo und Kuolajirvi. 110 p.

101 VILJO KUJALA: Keski-Pohjanmaan soiden synnystd. Cs.1.F.F. 8, 1924. 15 p.
Summary: Ein Beitrag zur Kenntnis der Entstehung der Moore in Mitteldster-
botten. 9 p.

102 VAINO AUER: Uber die Entstehung der Stringe auf den Torfmooren. A.F.F. 12,
1920. 145 p. + 7 tables and appendix.

103 ANTTI TANTTU: Ueber die Entstehung der Biilten und Strdnge der Moore. A.F.F.
4, 1915. 24 p.

104 O, J. LUKKALA: Studien iiber das Verhdltnis zwischen dem Moortypus und den
Oberfldchentorf der Moore. A.F.F. 16, 1920. 21 p.

105 H, WAREN: Untersuchungen iiber die botanische Entwicklung der Moore mit
Beriicksichtigung der chemischen Zusammensetzung des Torfes. Suomen Suoviljelys-
yhdistyksen tieteellisid julkaisuja 5, 1924. 91 p. + 4 p. tables.

108 (. J. LUKKALA: Tutkimuksia soiden kantokerroksista. A.F.F. 16, 1920. 72 p.
+ 3 pl. Summary: Untersuchungen iiber die Stubbenschichten der Moore. 4 p.
See also O. J. LUKKALA: Untersuchungen iiber die Stubbenschichten und Feuch-
tigkeitschwankungen der Moore. Annales Academiae Scientarum Fennicae, Ser. A.,
Tom. XIX, 1922.
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107 RAFAEL HERLIN: Paldontologisk-vixtgeografiska studier i norra Satakunta.
Vetenskapliga Meddelanden af Geografiska Foreningen i Finland 3, 1896, p. 117—216,
with pl. and map.

108 VAINO AUER: Die postglaziale Geschichte des Vanajavesisees. Cs.1.F.F. 8, 1024.
134 p. + 10 pl. and 11 appendices.

109 VAINO AUER: [Investigations of the Ancient Flora of Hidme (Tavastland). Cs.
LF.F. 9, 1925. 33 p. + 94 p. tables and lists + 3 appendices.

110 A, L. BACKMAN und ASTRID CLEVE-EULER: Die fossile Diatomeenjlora in Oster-
botten. A.F.F. 22, 1922. 74 p. + pl. and 18 tables.

111 ANTTI TANTTU: Ojitettujen soiden metsittymisestd. A.F.F. 5, 1915. 221 p. +
14 pl., 2 appendices and 2 maps. Summary: Studien iiber die Aufforstungs-
fahigkeit der entwiasserten Moore. 32 p.

12 §. E. MULTAMAKI: Suomen soista ja niiden metsittimisestd. A.F.F. 16, 1920.
83 p. + appendix and map. Summary: Uber die Moore Finnlands und ihre
Aufforstung. 8 p.

113§, E. MULTAMAKT: Tutkimuksia ojitettujen turvemaiden metsinkasvusta. A.F.F.
27, 1923. 107 p. + 14 pl. and 9 appendices. Summ ary: Untersuchungen iiber
das Waldwachstum entwisserter Torfboden. 13 p.

114 P, KOKKONEN: Beobachtungen iiber das Wurzelsystem der Kiefer in Moorbiden.
A.F.F. 25, 1923. 20 p. + pl

15 P. KOKKONEN: Tutkimuksia viemdrien kuntoon vaikuttavista seikoista. A.F.F.
27, 1923. 184 p. + 16 pl. Summary: Studies on the Circumstances Affecting
the Condition of Drainage Canals. 36 p.

118 THEODOR HOMEN: Vdra skogar och vdr vattenhushdlining. Helsingfors 1917.
290 p. + 11 appendices.

117 VAINO AUER: Erditd vastaisia tehtdvid suotutkimuksen alalla Suomessa. Cs.
LF.F. 8, 1924. 28 p. Summary: Uber einige kiinftige Aufgaben der Moorfor-
schung in Finnland. 27 p.

'8 WERNER CAJANUS: Ueber die Entwicklung gleichaltriger W aldbestinde, Eine
statistische Studie I. A.F.F. 3, 1914. 142 p. 4 12 graph. tables.

119 YRJO ILVESSALO: Linja-arvioimisen tarkkuudesta. Suomen Metsitieteellisen
Seuran toiminta v. 1917—1920, A.F.F. 14, 1920, p. 162—171.

120 M. LAPPI-SEPPALA: Linja-arvioimisesta ja sen tarkkuudesta. Cs.1.F.F. 7, 1924.
48 p. Summary: Uber die Linientaxierung und deren Genauigkeit. 6 p.

121 J. W. LINDEBERG: Uber die Berechnung des Mittelfehlers des Resultates einer
Linienta;cierung. A.F.F. 25, 1924. 22 p.

122 WERNER CAJANUS: Puunrungon muotoa koskevia tutkimusmetoodeja. S.My.].
1911, p. 363—370. Summary: Uber zahlenmissige Darstellung der Stammfor-
men der Waldbdume. 2 p. )
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%3°0. J. LAKARL:  Tutkimuksia ménnyn muodosta. Cs.1.F.F. 3, 1920 and A.F.F.
16, 1920. 30 p. Summary: Untersuchungen iiber die Form der Kiefer. 8 p.

124 YRJO ILVESSALO: Tutkimuksia metsatyyppien taksatoorisesta merkityksestd.
A.F.F. 15, 1920. 157 p. + 51 p. tables, 51 graph. tables and map. Summary:
Untersuchungen iiber die taxatorische Bedeutung der Waldtypen. 26 p.

% YRJO ILVESSALO: Mdntymetsikkijen valtapuitten kasvusta mustikka- ja kanerva-
tyyppien kankailla Salmin kruununpuistossa. A.F.F. 6, 1916. 58 p. + 33 p. tables
and 4 p. graph. tables. Summary: Untersuchungen iiber das Wachstum der
vorherrschenden Bidume in Kiefernbestinden von Myrtillus- und Callunatyp. 4 p.

126 YRIO ILVESSALO: Kasvu- ja tuottotaulut Suomen eteldpuoliskon manty-, kuusi-
Ja koivumetsille. A.F.F. 15, 1920. 20 p. text -~ 58 p. tables and 16 p. graph. tables.
Summary: Ertragstafeln fiir die Kiefern-, Fichten- und Birkenbestinde in der
Siidhilfte von Finnland. 9 p.

'*7 V. T. AALTONEN: Metsikin itseharventumisesta ja puiden kasvutilasta luonnon-
metsissd. Cs.L.LF.F. 9, 1925. 17 p. Summary: Uber die Selbstabscheidung und
den Wuchsraum der Baume in Naturbestidnden. 3 p.

1% V. T. AALTONEN: Allgemeines iiber die Einwirkung der Biume auf einander.
A.F.F. 20: 1, 1925. 19 p.

120 0. J. LAKARL: Ehdotus kasvutaulujen laatimiseksi Pohjois-Suomen metsid var-
ten. A.F.F. 12, 1919. 9 p.

130°0. J. LAKARL: Tutkimuksia kuusen ja ménnyn kasvusuhteista Pohjois-Suomen
paksusammaltyypilld. Cs.L.F.F. 2, 1920. 165 p. Summary: Untersuchungen
iiber die Zuwachsverhdltnisse der Fichte und Kiefer auf dem Dickmoostypus in Nord-
finnland. 15 p.

1 T. HEIKKILA: Kasvututkimuksia Perd-Pohjolasta. A.F.F. 29: 4, 1925. 31 p.
Summ ary: Zuwachsuntersuchungen aus Nordnord-Finnland. 3 p-

132 ERIK LONNROTH: Untersuchungen iiber die innere Struktur und Entwicklung
gleichaltriger naturnormaler Kiefernbestinde basiert auf Material aus der Siidhalfte
Finnlands. A.F.F. 30:1, 1025. 269 p. + 60 graph. tables.

138 ERIK LONNROTH: Der stereometrische Bestandesmittelstamm. A.F.F. 30: 2, 1926.
35 p. + 4 graph. tables.

1% ERKKI LAITAKARIL: Tutkimuksia sddsuhteiden vaikutuksesta mdannyn pituus- ja
paksuuskasvuun. A.F.F. 17, 1920. 53 p. + 3 tables and 2 graph. tables. Sum-
mary: Untersuchungen iiber die Einwirkung der Witterungsverhiltnisse auf den
Langen- und Dickenwachstum der Kiefer. 4 p.

185 YRIO ILVESSALO: The Forests of Finland: The Forest Resources and the Con-
dition of the Forests. Cs. LF.F. 9, 1924. 40 p. + 19 graph. tables and maps.

YRIO ILVESSALO: Les Forets de la Finlande. Helsinki 1924. 36 p. + 19 graph.
tables and maps.
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YRIO ILVESSALO: Suomen metsdt: Metsdvarat ja metsien tila. Cs. L.r.F.
9, 1924. 33 p. + 19 graph. tables and map.
YRIO ILVESSALO: Finlands skogar: Skogstillgangarna och skogarnas till-
stand. Cs. I.LF.F. 9, 1924. 34 p. 4 19 graph. tables and maps.

138 OLLI HEIKINHEIMO: Suomen metsien metsdanhoidollinen tila. Cs.1.F.F. 9, 1924.
12 p. + 6 tables.

137 EDMUND VON BERG: Die Walder in Finnland. Jahrbuch der kgl. sichs. Aka-
demie zu Tharandt 13, 1859. 118 p.

138 A, BENJ. HELANDER: Forets privées. Atlas de Finlande 1910, Helsingfors
1910—1911. 18 p. 4+ map.

139 WERNER CAJANUS—YRJO ILVESSALO: Tutkimuksia yksityismetsien tilasta
Hdmeen lddnin keskiosissa. A.F.F. 26, 1923. 114 p. + 23 p. tables and diagrs. and
2 maps. Summary: Untersuchungen iiber den Zustand der Privatwilder in den
mittleren Teilen des Regierungsbezirkes Hdme (Tavastland). 15 p.

140 S, E. MULTAMAKI: Tutkimuksia metsien tilasta Savossa ja Karjalassa. A.F.F. 9,
1919. 167 p. + 9 tables, 11 chartogr. and 2 maps. Summary: Untersuchungen
iiber den Zustand der Walder in Savo und Karjala. 33 p.

141 OLLI HEIKINHEIMO: Pohjois-Suomen kuusimetsien esiintyminen, ldajuus ja
puuvarastot. Cs.I.F.F. 3, 1920 and A.F.F. 15, 1920. 163 p. 4+~ map. Summary:
Vorkommen, Umfang und Holzvorrdte der Fichtenwdilder in Nordfinnland. 6 p.

142 A K.CAJANDER: Forstlich-geographische Ubersicht Finnlands. A.F.F. 25,
1923. 12 p.

143 K, LINDBERG, GOSTA BJORKENHEIM, A. K.CAJANDER, AXEL PALMGREN och
W. G. THOME: Overavverkas landets skogar och, om sd dr fallet, vilka dtgdrder borde
vidtagas for att hindra denna dveravverkning? Mets. Aik. 1916, p. 150—165, with
4 tables.

144 KARL STROMBERG ja LEO KROEN: Tilastollinen selostus polttoainekulutuksesta
sekd puuaineen tarpeesta Suomessa. Voima- ja Polttoainetaloudellisen Yhdistyksen
julkaisuja, 1922. 12 p. + 15 graphical a. o. tables.

KARL STROMBERG och LEO KROHN: Statistisk utredning angdende brdinslefor-
brukningen i Finland samt behovet av trdvirke. Mets. Aik. 1922, p. 253—275.

145 A, K.CAJANDER: Uber das Verhdltnis zwischen Waldzuwachs und Holzver-
brauch in Finnland. A.F.F. 25, 1923. 8 p.

148 YRJO ILVESSALO: Metsdmaitten puuntuotantokyvyn, nykyisen tuoton ja kulu-
tuksen vilisestd suhteesta. A.F.F. 15,1920. 8 p. Summary: Uber das Verhiltnis
zwischen der Holzkonsumtion und der Holzertragsfahigkeit der Waldbdden in Finn-
land. 1 p.

147 EINO SAARI: Kotitarvepuun kulutus maaseudulla Turun ja Porin lddnissd. Cs.
LF.F. 5, 1922. 171 p. Summary: Uber den Verbrauch des Holzes im Haus-
bedarf auf dem Lande in dem Lin Turku-Pori (Abo-Bjorneborg). 18 p.
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148 M. LAPPI-SEPPALA: Metsin kasvun ja hakkuun vdlisestd suhteesta sekd puun-
kulutuksesta ja metsdmaitten tuottokyvystd Turun—Porin lddnissd. Cs.L.F.F. 9, 1925.
30 p. + map. Summary: On the Balance of Forest Growth and Felling as well
as on the Wood Consumption and the Yield Capacity of Forest Lands in the Province
of Turku-Pori. 6 p.

149 A K. CAJANDER: Valtion metsdtalous liikeyrityksend. A.F.F. 18, 1921. 38 p.
Summary: Die Staatswaldwirtschaft Finnlands als Geschaftsunternehmen. 3 p.

150 A, Osw. KAIRAMO: Valtio puuteollisuuden harjoittajana. Yhteiskunta-taloudel-
linen Aikakauskirja (Review of Social Economy) 1925, p. 118—141.

151 ADOLF BURGMAN: Valtion sahateollisuus. Yhteiskunta-taloudellinen Aikakaus-
kirja (Review of Social Economy) 1925, p. 204—237.

152 A, BENJ. HELANDER: Metsdtalouden tarjoamasta ansiotydstd: I. Kruununmet-
sit w. rgrr—r19r3. A.F.F. 26, 1923. 104 p. + 4 tables. Summary: Der Arbeits-
bedarf in der Forstwirtschaft. 13 p.

183 AARNE BOMAN: Metsikonduktiirit. Erikoistutk. 10, 1919. 84 p. + 33 p. tables:

158 YRJO HARVIA: Suomen kaupunkien metsdt. Erikoistutk. 6, 1916. 72 p. + 25 p.
tables and other appendices.

YRIO HARVIA: De finska stidernas skogar. Kommunala Centralbyrans i Fin-
land skrifter 1V, 1916. 76 p. + 26 p. tables and other appendices.

155 MAUNO PEKKALA: Maalaiskuntien maiden hankintaliike tilaston valossa. Maa-
talousviikko Helsingissd 8—14 p:nd jouluk. 1920, p. 460—472. Porvoo 1921.

186 MAUNO PEKKALA: Suomen yhteismetsat. A.F.F. 1926. (Ready for printing.)
English summary.

157 A. BENJ. HELANDER: Suomen Metsdinhoitoyhdistys Tapion synty; katsaus vir-
tauksiin vksityismetsinhoidon alalla vv. 1897—r9o7. Helsinki 1914, Suomen Metsdn-
hoitoyhdistys Tapio. 124 p.

A. BENJ. HELANDER: Finska Skogsvdrdsforeningen Tapios uppkomst. En dter-
blick pd verksamheten for den privata skogshushdllningens héjande under dren 1897
—r1907. Helsingfors 1914, Finska Skogsvardsforeningen Tapio. 120 p.

188 E. G, PALMEN: Suomen sahaliikkeen kehityksestd. Suomalaisen Tiedeakate-
mian esitelmdt ja poytakirjat 1911:1, p. 88—105.

159 | T. HANHO: Tutkimuksia Suomen metsdtalouden historiasta 19. vuosisadalla:
I. Sahateollisuudesta ja sahantuotteiden viennista 1840- ja 185o0-luvuilla. Erikoistutk.
3, 1915, 197 p.

160 L ENNART GRIPENBERG: Aktiebolaget W. Gutzeit & C:o 1872—r1922. Helsinki
1924. 156 p. + 55 ills.,, 2 diagrs. and 2 maps.

181 GUSTAF LANGENSKIOLD: Kymmene Aktiebolag 1872—r1922. Kouvola 1922.
145 + XXI p. + 21 pl. and map.

182 Reposaaren Hoyrysaha O'Y 1872—r1922: To Celebrate the Fiftieth Anniversary
of the Firms Existence. Helsinki 1922. 87 p. + 2 maps.
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163 (W. PARVIAINEN:) Sdyndtsalo, palanen Keski-Suomen teollisuuden kehityskulkua.
Jyvaskyla 1922. 132 p. English summary 4 f)

184 Varkauden tehdas, historiallinen katsaus. Helsinki 1925. 27 p.+ 6 pl. and 2 maps.

Varkaus bruk, historisk éversikt. Helsingfors 1925. 27 p. + 6 pl. and 2 maps.

18 KARL EKMAN: Aug. Eklof, Aktiebolag 1864—1924. Borga 1926. 168 p. + 14 pl.

166 . K. T. LASSILA ja JOHN FLOMAN: Sucmen teollisuus ja kauppa I—I11. Finsk
industri- och handel I—I1I. Helsinki 1922 and 1924. 281 + 310 p.

167 G. R. SNELLMAN:  Tutkimus Suomen paperiteollisuudesta. Tydétilasto XIV,
1912. 249 p. + 98 p. tables, 7 diagrs. and map. Summary: Recherches sur
I'industrie du papier en Finlande. 6 - 7 p.

G. R. SNELLMAN: Undersikning angdende pappersindustrin i Finland. Arbets-
statistik X1V, 1912. 246 p. + 98 p. tables, 7 diagrs. and map. Summary: Re-
cherches sur l'industrie du papier en Finlande. 6 + 8 p.

168 G. R. SNELLMAN: Tutkimus Suomen sahateollisuudesta seki sen yhteen kuulu-
vista metsdnhakkuusta, lauttauksesta ja lastauksesta. Tydtilasto XVI, 1914. 227 p.
-+ 164 p. tables and 8 diagrs. Summary: Recherches sur I'industrie des scieries
Finlandaises et sur les coupes de foréts, le flottage et le chargement. 7 + 17 p.

G. R. SNELLMAN: Undersikning angdende sdgindustrin samt ddrmed i samman-
hang stdende afverkning, flottning och inlastning i Finland. Arbetsstatistik XVI, 1914
225 p. + 164 p. tables and 8 diagrs. Summ ary: Recherches sur I'industrie des
scieries Finlandaises et sur les coupes de foréts, le flottage et le chargement. 7 + 17 p.

189 Sahateollisuuden tyopalkat vuosina 1913—1924 — Arbetslinerna inom sdgin-
dustrien dren 1913—1924. Sosialinen Aikakauskirja — Social Tidskrift (Social Review)
1924, p. 570—578, 615—623 and 761—768.

170 Tutkimus metsd- ja uittotyontekijdin oloista kevddlld 192r. Suomen Virallinen
Tilasto XXXII, Sosialisia Erikoistutkimuksia IV, 1923. 46 p. + 7 p. appendices.
Summary: Recherche sur les conditions des ouvriers de I’abattage des bois et du
flottage en printemps 1921.

Undersiokning angdende arbetsfirhdllandena bland skogs- och flottningsarbetarna
vdren 1921. Finlands officiella statistik XXXII, Sociala Specialundersokningar 1V,
1924. 54 p.+ 7 p. appendices. Summary: Recherche sur les conditions des
ouvriers de I’abattage des bois et du flottage en printemps 1921.

1" AUGUST RENVALL: Program fir utredningen af industrins jordforvirf. A.F.F.
13, 1919. 158 p.

172 AARNE BOMAN: Yksityisten ja yhtididen maanomistus — Enskildas och bolags
jordbesittning. A.F.F. 13, 1920. 88 p. Summary: Das lindliche Grundeigentum
im Besitz von Privaten und von Aktiengesellschaften. 16 p.

1% AUGUST RENVALL ja AARNE BOMAN: Tutkimuksia yhtididen maanomistuksesta
Multian, Heindveden, Sulkavan, Ruokolahden ja Luumdien kunnissa: |. Johdannolli-
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nen osa. A.F.F. 19, 1921. 160 p. + 5 maps. Summary: Untersuchungen iiber
den Grundbesitz der Aktiengesellschaften in den Kommunen Multia, Heindvesi, Sul-
kava, Ruokolahti und Luumdki: [. Einleitender Teil. 33 p.

174 HEIKKI RENVALL: Teollisuuden ja maatalouden vilinen taistelu Suomen met-
sistd. Helsinki 1914. 150 p.

HEIKKI RENVALL: Striden om Finlands skogar. Handelsgillets i Helsingfors
Bibliotek 2, 1915. 98 p. + appendix 7 p. and map.

1% HEIKKI RENVALL: Suomen metsdntuotteiden vienti kansantaloudelliselta kan-
nalta. Helsinki 1910. 315 p.

176 T. W. PAAVONEN: Suomen metsdntuotteiden vienti 25-vuotiskaudella 1886—r1gr10.
Suomen Metsdnhoitoyhdistys Tapion julkaisuja 1, 1911. 84 p. + 2 graph. tables.

177 Torl KALLIO: Rautateiden suunnat viennin kannalta ja valtion tulot Suomessa.
Helsinki 1925. 279 p. + 28 p. tables. -

178 A. BENJ. HELANDER: Pienemmdn puutavaran vientitulleista. Suomen Metsin-
hoitoyhdistys Tapion I vuosijulkaisu, 1909. 93 p. -+ 3 tables and map.

A. BENJ. HELANDER: Om exporttullar pd klenvirke. F.F.M. 26, 1909, p. 520
—623.

179 A. BENJ. HELANDER: Puutavaran vientitullit, vastaisen tullipolitiikkamme suun-
nittelua kansantaloutemme kannalta. Helsinki 1918. 56 p.

180 T, W. PAAVONEN: Onko sahatuotteiden hintojen kohoaminen otettava huomioon
metsdnmyynneistd pddtettdessi? Evon Metsanvartijakoulu 1876—1916, p. 22—31.

181 T. HEIKKILA: Sahatukkien hintain kallistuminen. Mets. Aik. 1917, p. 18—30.

182 EINO SAARI: Sahapuun kantohinta ja menekki Suomen valtionmetsissd vv. 1913
—r1922. A.F.F.27,1924. 110 p. + map. Summary: Preis und Absatz des Sage-
holzes in den Staatswildern Finnlands in den Jahren 1913—1922. 14 p.

183 E. G. PALMEN: Suomen metsdlainsddddnto vuoteen 1861. Yhteiskunta-taloudel-
linen Aikakauskirja (Review of Social Economy) 1914, p. 103—137.

188 ERKKI LAITAKARI: Katsaus eri maiden metsalainsddddntéon. Erikoistutk. 12,
1923. 83 p.

185 A, K. CAJANDER: Ufber die Verteilung des fruchtbaren Bodens in Finnland und
itber den Einfluss dieser Verteilung auf die Wirtschaftlichen Verhdltnisse im Lande.
A.F.F. 25, 1923. 17 p.

188 A K.CAJANDER: Den bordiga markens fordelning i Finland. Nordisk Statistisk
Tidskrift 1925, p. 320—348. Summ ary: The Distribution of Fertile Soil in Fin-
land. 2 p.

187 Q. J. LUKKALA: Tutkimuksia viljavan maa-alan jakautumisesta etenkin Savossa
ja Karjalassa. A.F.F. 9,1919."223 p. + 2 tables and 17 maps. Summary: Unter-
suchungen iiber die Verteilung des fruchtbaren Bodenareals in den Landschaften
Savo (Sawolaks) und Karjala (Karelien). 29 p.
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18 K. LINKOLA: Zur Kenntnis der Verteilung der landwirtschaftlichen Siedlungen
auf die Biden verschiedener Waldtypen in Finnland. A.F.F. 22, 1922. 67 p.

189 [LMARI HILDEN: Linnustosta eri metsdtyypeilld. Suomen Metsidtieteellisen Seu-
ran toiminta v. 1917—1920, A.F.F. 14, 1920, p. 139—150. Summ ary: Uber die
Vogelfauna verschiedener Waldtypen. A.S.F.F.F. 48:5, 1921. 7 p.

190 K. J. VALLE: Fischwasseruntersuchungen im Staatsrevier Evo. A.F.F. 25, 1923.
34 p. + 4 pl. and map.

191 E CAJANDER: Valtion asutustoiminta ja sitd koskeva lainsddddnté Suomessa
XX. vuosisadan alussa. Maatalousministerion julkaisu 1V, 1925. 115 p.

E. CAJANDER: Statens kolonisationsverksamhet och kolonisationslagstiftningen i
Finland vid birjan av XX. seklet. Lantbruksministeriets publikation IV, 1925. 121 p.

192 K. T. JUTILA: Tutkimuksia Perd-Pohjolan ja Lapin talous- ja asutusoloista.
A.F.F. 18, 1920 and 28, 1923. Four parts. Together 571 p. + 3 maps. Summary:
Researches into the Economic and Colonization Conditions of Perd-Pohjola and
Lappi (Lapland). 3 4+ 4 + 3 p. German summary in part Il (A.F.F. 18). 16 p.

1% E, CAJANDER: Asutus- ja maatalousoloista valtion metsdtorpissa Rovaniemen
pitdjdssd. Asutushallituksen tiedonantoja, sarja I: 1, 1918. 59 p.

194 E, CAJANDER: Asutus- ja maatalousoloista valtion metsdtorpissa Suomussalmen
pitdjdssd. Asutushallituksen tutkimustoimiston julkaisuja n:o 2, 1919. 78 p. + 1
table and map.

1% MAUNO PEKKALA: Tutkimuksia kruununmetsdtorppien taloudesta Kurun, Par-
kanon ja Ikaalisten pitdjissd. A.F.F. 17,1920. 78 p. Summ ary: Untersuchungen
iitber die Wirtschaftsverhiltnisse der Kotnerhdfe in den Staatsforsten. 8 p.

1% MAUNO PEKKALA: Verollepano- ja jekotoimituksista Kuusamon, Kemijdrven ja
Kuolajdrven knihtikontrahtipitdjissd. A.F.F. 21, 1921. 230 p. Summary: Uber
die Besteuerungs- und Landeinteilungsmassnahmen in den Kirchspielen Kemijarvi,
Kuolajarvi und Kuusamo. 5 p.

197 EINO SAARI: [td-Suomen lahjoitusmailla noudatetusta metsdpolitiikasta. A.F.F.
12, 1919. 94 p. + appendix.:

1% E. J. CASTREN: Rekognitiometsdt ja tehdastilat. Maatalousministerion julkai-
suja, 1924. 91 p.

19 A, BENJ. HELANDER: Melsdnkdyttéoppi. 2 painos. Porvoo 1922. 584 p.

200 Y. TALVITIE: Fuun hiilto ja hartsin vaelmistus. Porvoo 1924. E47 p.

201 A, BENJ. HELANDER: Pihkanjuoksutuksesta, Liettuassa, Puolassa ja Saksassa
tehtyjen havaintojen mukaan. Erikoistutk. 11, 1919. 35 p.

202 T, J. HINTIKKA: Die Wisa-Krankheit der Birken in Finnland. Zeitschrift fiir
Pflanzenkrankheiten und Gallenkunde 32, 1922, p. 193—210.

203 OLLI HEIKINHEINO: FEinige Becbachtungen iiber die Aufarbeitung und Ver-
wahrung des Brennholzes. A.F.F. 4, 1919. 6 p.
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204 AUGUST RENVALL: Das radiale Schwindmass des lapplindischen Kiefernstamm-
holzes. A.F.F. 26, 1923. 14 p.

205 AUGUST RENVALL:  Beobachtungen iiber die Exzentrizitit des lappldndischen
Kiefernstammes. A.F.F. 26, 1923. 14 p.

206 I LASSILA:  Puiden teknillisten ominaisuuksien tdhdnastinen tutkimus tulok-
siensa ja jdrjestelmiensd puolesta arvosteltuna. A.F.F. 1026. (Ready for printing.)
English summary.

207 1. LASSILA: Piirteitd sahan ja saharaamin alkukehityksestd. A.F.F. 1926. (Is
in press.) English sum mary.

208 LENNART GRIPENBERG: Kymin Lauttausyhdistys; muistojulkaisu  50-vuotisen
Vhteisuiton johdosta Pdijdnteen vesistissd vv. 1873—r1g22. Helsinki 1924. 128 p. +
27 pl., 8 tables and other appendices and map.

LENNART GRIPENBERG: K)mmene Flottningsforening; minnesskrijt med anled-
ning av 50-drig gemensam flottning i Piijdnne vattenomrdde 1873—1922. Helsingfors
1924. 144 p. + 27 pl., 8 tables and other appendices and map.

2% K. LINDBERG: Svensk och norsk flottningslagstiftning och flottningsforhdllanden.
Specialund. 8, 1917. 44 p.
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Appendix 1

Acta Forestalia Fennica
1-30 (1909—-1926)

1.
A. K. CAJANDER (1909): Ueber Waldtypen.

AUGUST RENVALL (1912): Die periodischen Erscheinungen der Reproduktion der
Kiefer an der polaren Waldgrenze.

2.
E. VUORI (1913): Studien iiber die durch Brandkultur entstandenen Nadelholzbe-
stinde des Staatsforstes Vesijako.

L. ILVESSALO (1913): Versuche mit auslandischen Holzarten im Staatsforst Vesijako.
A. K. CAJANDER (1913): Studien iiber die Moore Finnlands.

3.

WERNER CAJANUS (1914): Ueber die Entwicklung gleichaltriger Waldbestinde: Eine
statistische Studie I.

AUGUST RENVALL (1914): Ein Beitrag zur Kenntnis der sog. partiellen Variabilitit
der Kiefer.
4.

ANTTI TANTTU (1915): Ueber die Entstehung der Biilten und Stringe der Moore.

OLLI HEIKINHEIMO (1915): Kaskiviljelyksen vaikutus Suomen metsiin. Summary:
Der Einfluss der Brandwirtschaft auf die Wilder Finnlands.

—»— (——): Einige Beobachtungen iiber die Aufarbeitung und Verwahrung des
Brennholzes.

K. O. ELFVING (1915): Cronartium peridermium Strobi Kleb. auf Pinus Cembra in
Finnland gefunden.

5.
O. J. LAKARI (1915): Studien i{iber die Samenjahre und Altersklassenverhiltnisse
der Kiefernwilder auf dem nordfinnischen Heideboden.

ANTTI TANTTU (1915): Tutkimuksia ojitettujen soiden metsittymisestd. Summary:
Studien iiber die Aufforstungsfihigkeit der entwisserten Moore.

6.

YRIJO ILVESSALO (1916): Mintymetsikkojen valtapuitten kasvusta mustikka- ja
kanervatyyppien kankailla Salmin Kkruununpuistossa. Summary: Unter-

suchungen iiber das Wachstum der vorherrschenden Biume in Kiefernbestin-
den von Myrtillus- und Calluna-Typ.
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L. ILVESSALO (1917): Tutkimuksia mantymetsien uudistumisvuosista Eteld- ja Keski-
Suomessa. Summary: Studien iiber die Verjiingungsjahre der Kiefernwalder
in Siid- und Mittelfinnland. '

RAF. BJORKENHEIM (1919): Beitrage zur Kenntnis einiger Waldtypen in den Fichten-
waldungen des deutschen Mittelgebirges.

7.

A. K. CAJANDER (1917): Suomen Metsitieteellisen Seuran toiminta v. 1909—1917
(= The Activity of the Society of Forestry in Finland during the Years 1909
—1917).

8.

A. J. BONSDORFF (1917): Studien iiber die Sturmrichtungen in Finnland.

—»— (1918): Beitrdge zur Kenntnis der Sturmschdden in Finnland.

OLLI HEIKINHEIMO (1917): Metsdnhdvityksen ja polton vaikutuksesta metsimaahan.

9.

0. J. LUKKALA (1919): Tutkimuksia viljavan maa-alan jakautumisesta etenkin Sa-
vossa ja Karjalassa. Summary: Untersuchungen iiber die Verteilung des
fruchtbaren Bodenareals hauptsichlich in den Landschaften Savo (Sawolaks)
und Karjala (Karelien).

S. E. MULTAMAKI (1919): Tutkimuksia metsien tilasta Savossa ja Karjalassa. Sum-
mary: Untersuchungen iiber den Zustand der Wilder in Savo und Karjala.

10.
UUNIO SAALAS (1919): Kaarnakuoriaisista ja niiden aiheuttamista vahingoista Suo-
men metsissd. Summary: Uber die Borkenkifer und den durch sie verur-
sachten Schaden in den Waildern Finnlands.

11.
AUGUST RENVALL (1919): Suojametsikysymyksestd I—VI. Summary: See 11,
Supplementum.
11, Supplementum.
OLLI HEIKINHEIMO (1921): Uber die Schutzwaldfrage, Referat aus »Suojametsi-
kysymyksestd I—VI» von August Renvall.

12,
A. L. BACKMAN (1919): Torvmarksundersokningar i mellersta Osterbotten. Summary:
Moor-Untersuchungen im mittleren Osterbotten.
VAINO AUER (1920): Uber die Entstehung der Strénge auf den Torfmooren.
EINO SAARI (1919): Itd-Suomen lahjoitusmailla noudatetusta metsipolitiikasta.
0. J. LAKARI (1919): Ehdotus kasvutaulujen laatimiseksi Pohjois-Suomen metsid
varten.
13.
AUGUST RENVALL (1919): Program for utredningen af industrins jordforvirf.
AARNE BOMAN (1920): Yksityisten ja yhtididen maanomistus — Enskildas och bo-
lags jordbesittning. Summary: Das lindliche Grundeigentum im Besitz von
Privaten und von Aktiengesellschaften.
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14.

V. T. AALTONEN (1920): Uber die Ausbreitung und den Reichtum der Baumwurzeln
in den Heidewildern Lapplands.

—»— (—»—): Wasserverbrauch der Baume und Feuchtigkeitsverhiltnisse des Bodens.

I. LAssSILA (1920): Tutkimuksia méntymetsien synnystd ja kehityksesta pohjoisen
napapiirin pohjoispuolella. Summary: Untersuchungen iiber die Entstehung
und Entwicklung der Kiefernwilder nérdlich vom nérdlichen Polarkreise.

0. J. LAKARI (1920): Tutkimuksia Pohjois-Suomen metsdtyypeistd. Summary:
Untersuchungen iiber die Waldtypen in Nordfinnland.

—»— (—»—): Suomen Metsitieteellisen Seuran toiminta v. 1917—1920. Summary:
Die Tatigkeit der Forstwissenschaftlichen Gesellschaft in Finnland wéhrend
der Jahre 1917—1920.

15.

OLLI HEIKINHEIMO (1920): Pohjois-Suomen kuusimetsien esiintyminen, laajuus ja
puuvarastot. Summary: Vorkommen, Umfang und Holzvorrite der Fichten-
wilder in Nord-Finnland.

YRIO ILVESSALO (1920):  Metsémaitten puuntuotantokyvyn, nykyisen tuoton ja
puunkulutuksen vilisestd suhteesta. Summary: Uber das Verhiltnis zwischen
der Holzkonsumtion und der Holzertragsfihigkeit der Waldbiden in Finnland.

—»— (—»—): Tutkimuksia metsityyppien taksatoorisesta merkityksestd. Summary:
- Untersuchungen iiber die taxatorische Bedeutung der Waldtypen.

—»— (——) Kasvu- ja tuottotaulut Suomen eteldpuoliskon minty-, kuusi- ja
koivumetsille. Summary: Ertragstafeln fiir die Kiefern-, Fichten- und Birken-
bestinde in der Siidhidlfte von Finnland.

16.

O. J. LUKKALA (1920): Tutkimuksia soiden kantokerroksista. Summary: Unter-
suchungen iiber die Stubbenschichten der Moore.

—»— (—»—): Lehdeksien tekotapa Lounais-Suomessa ja sen metsidnhoidollinen
merkitys. Summary: Das Abwipfeln im siidwestlichen Finnland und seine
forstliche Bedeutung.

—»— (—»—): Studien iiber das Verhiltnis zwischen dem Moortypus und dem Ober-
flachentorf der Moore.

S. E. MULTAMAKI (1920): Suomen soista ja niiden metsittamisesta. Summary: Uber
die Moore Finnlands und ihre Aufforstung.

0. J. LUKKALA (1920): Lisd ortsteinikysymyksen valaisemiseksi. Summary: Ein
Beitrag zur Beleuchtung der Ortsteinfrage.

0. J. LAKART (1920): Tutkimuksia minnyn muodosta. Summary: Untersuchungen
iiber die Form der Kiefer.

17.

ERKKI LAITAKARI (1920): Tutkimuksia sddsuhteiden vaikutuksesta minnyn pituus-
ja paksuuskasvuun. Summary: Untersuchungen iiber die Einwirkung der
Witterungsverhidltnisse auf den Ladngen- und Dickenwachstum der Kiefer.
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LAURI ILVESSALO (1920): Ulkomaalaisten puulajien viljelemismahdollisuudet Suo-
men oloja silmillipitien. Summary: Uber die Anbaumdglichkeit auslindischer
Holzarten mit spezieller Hinsicht auf die finnischen Verhdltnisse.

MAUNO PEKKALA (1920): Tutkimuksia kruununmetsdtorppien taloudesta Kurun,
Parkanon ja lkaalisten pitdjissi. Summary: Untersuchungen iiber die Wirt-
schaftsverhiltnisse der Kotnerhdfe in den Staatsforsten.

18.

DIRECTION GENERALE FORESTIERE (1921): L’économie forestiere de la Finlande.

A. K. CAJANDER (1921): Valtion metsitalous liikeyrityksend. Summary: Die Staats-
waldwirtschaft Finnlands als Geschaftsunternehmen.

K. T. JuTIiLA (1921): Tutkimuksia Perd-Pohjolan ja Lapin talous- ja asutusoloista:
Varsinaisen itsehoidetun maatalouden padomasuhteista. Summary: Unter-
suchungen iiber die Wirtschafts- und Siedelungsverhiltnisse in Perd-Pohjola
und Lappi (Lappland): Ueber die Kapitalverhiltnisse der eigentlichen selbst-
gefiihrten Landwirtschaft.

VAINO AUER (1921): Zur Kenntnis der Stratigraphie der mittel-dsterbottnischen
Moore.

VILJO KUJALA (1921): Havaintoja Kuusamon ja sen eteldpuolisten kuusimetsaaluei-
den metsi- ja suotyypeistd. Summary: Beobachtungen iiber die Wald- und
Moortypen von Kuusamo und der siidlich von dort gelegenen Fichtenwald-

gebiete.
19.
OLLI HEIKINHEIMO and EINO SAARI (1922): Forestry in Finland. (In Finnish and
English.)

AUGUST RENVALL ja AARNE BOMAN: Tutkimuksia yhtididen maanomistuksesta
Multian, Heindveden, Sulkavan, Ruokolahden ja Luumaden kunnissa: 1. Joh-
dannollinen osa. Summary: Untersuchungen iiber den Grundbesitz der Aktien-
gesellschaften in den Kommunen Multia, Heindvesi, Sulkava, Ruokolahti und
Luumiki: 1. Einleitender Teil.

20.

A. K.CAJANDER und YRJO ILVESSALO (1921): Ueber Waldtypen IL

A. K. CAJANDER (1922): Zur Begriffsbestimmung im Gebiet der Pflanzentopographie.

YRIO ILVESSALO (1922): Vegetationsstatistische Untersuchungen iiber die Wald-
typen.

J. VALMARI (1921): Beitridge zur chemischen Bodenanalyse.

21.

A. K. CATANDER (1921): Zur Frage der gegenseitigen Beziehungen zwischen Klima,
Boden und Vegetation.

—»— (——): Zur Kenntnis der Einwanderungswege der Pflanzenarten nach Finn-
land.

—»— (——): Einige Reflexionen iiber die Entstehung der Arten.

S. E. MULTAMAKI (1921): Tilastoa Pohjois-Suomen metsa- ja suotyypeistd. Summary:
Beitrdage zur Statistik der Wald- und Moortypen Nordfinnlands.
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MAUNO PEKKALA (1921): Verollepano- ja jakotoimituksista Kuusamon, Kemijirven
ja Kuolajarven knihtikontrahtipitéjissi. Summary: Uber die Besteuerungs-
und Landeinteilungsmassnahmen in den Kirchspielen Kuusamo, Kemijirvi
und Kuolajarvi.

22.

ALVAR PALMGREN (1922): Uber Artenzahl und Areal sowie iiber die Konstitution
der Vegetation.

—»— (—»—): Zur Kenntnis des Florencharakters des Nadelwaldes.

K. LINKOLA (1922): Zur Kenntnis der Verteilung der landwirtschaftlichen Sied-
lungen auf die Bdden verschiedener Waldtypen in Finnland.

A. L. BACKMAN und ASTRID CLEVE-EULER (1922): Die fossile Diatomeenflora in
Osterbotten.

23.

(A memorial publication dedicated to late professor J. P. NORRLIN. Edited 1923
by A. K. CAJANDER.)

A. K. CAJANDER:  Gedéchtnisrede fiir Johan Petter Norrlin, gehalten in der Ver-
sammlung der Finnischen Wissenschaftssozietit am 10. Mai 1918.

Verzeichnis der Schriften Norrlins.

Lectio praecursoria, gehalten von J. P. Norrlin bei seiner Disputation am 13. Mai 1871.

J. P. NORRLIN (1870): Beitrage zur Flora des siidostlichen Tavastlands.

—»— (1871): Flora Kareliae onegensis: 1. Uber die Vegetation von Onega-Karelien
und die naturgeschichtliche Grenze Finnlands sowie Skandinaviens im Osten.

—»— (1873): Bericht iiber eine naturgeschichtliche Reise in Tornea-Lappmark.

—»— (—»—): Ubersicht der Moose und Flechten von Tornea-(Muonio-) und den
angrenzenden Teilen von Kemi-Lappmark.

—»— (—»—): Uber die Prinzipien bei der Anordnung botanischer Exkursionen in
Finnland.

—»— (1884): Adnotationes de Pilosellis Fennicis I.

—»— (1906): Die Habichtskrduter Finnlands.

A. K. CAJANDER (1923): Einige Hauptziige der pflanzentopographischen Forschungs-
arbeit in Finnland. Vortrag gehalten in der Jahresversammlung der Finnischen
Akademie der Wissenschaften am 10. April 1922.

24,

A. K. CAJANDER (1923): Der Anbau auslindischer Holzarten als forstliches und
pflanzengeographisches Problem.

A. F. TIGERSTEDT (1922): Arboretum Mustila: I. Havupuut. Summary: Arboretum
Mustila: I. Conifers.

25.

A. K. CAJANDER (1923): Forstlich-geographische Ubersicht Finnlands.

~—»— (—»—): Uber das Verhiltnis zwischen Waldzuwachs und Holzverbrauch in
Finnland.

—»— (——): Uber die Verteilung des fruchtbaren Bodens in Finnland und iiber
den Einfluss dieser Verteilung auf die wirtschaftlichen Verhiltnisse im Lande.

—»— (—»—): Was wird mit den Waldtypen bezweckt?
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J. W. LINDEBERG (1924): Uber die Berechnung des Mittelfehlers des Resultates einer
Linientaxierung.

V. T. AALTONEN (1923): Uber die rdumliche Ordnung der Pflanzen auf dem Felde
und im Walde.

—»— (—>—): Zur Kenntnis der Ausfédllung des Eisens im Boden.

—»— (—»—): Versuche zur Klarung der Schutzwirkungen von wisserigen Humus-
ausziigen.

—»— (1924): Uber neuere forstliche Betriebsarten in Deutschland.

YRIO ILVESSALO (1923): Ein Beitrag zur Frage der Korrelation zwischen den Eigen-
schaften des Bodens und dem Zuwachs des Waldbestandes.

P. KOKKONEN (1923): Beobachtungen iiber das Wurzelsystem der Kiefer in Moor-
boden.

K. J. VALLE (1923): Fischwasseruntersuchungen im Staatsrevier 'IEvo.

26.

A. BENJ. HELANDER (1923): Metsitalouden tarjoamasta ansiotydstd: 1. Kruunun-
metsit vv. 1911—1913. Summary: Der Arbeitsbedarf in der Forstwirtschaft.

WERNER CAJANUS—YRJO ILVESSALO (1923): Tutkimuksia yksityismetsien tilasta
Himeen lddnin keskiosissa: Sahalahden ja Kuhmalahden pitdjien metsit.
Summary: Untersuchungen iiber den Zustand der Privatwilder in den mitt-
leren Teilen des Regierungsbezirkes Hime (Tavastland): Die Wilder der Kirch-
spiele Sahalahti und Kuhmalahti.

AUGUST RENVALL (1923): Das radiale Schwindmass des lapplindischen Kiefern-
stammbholzes.

—»— (—»—): Beobachtungen iiber die Exzentrizitit des lapplindischen Kiefern-
stammes.

EINO SAARI (1923): Kuloista, etupdidssid Suomen valtionmetsid silmélld pitaen. Sum-
mary: Forest Fires in Finland, with Special Reference to State Forests.

27.

S. E. MULTAMAKI (1923); Tutkimuksia ojitettujen turvemaiden metsdnkasvusta.
Summary: Untersuchungen iiber das Waldwachstum entwisserter Torfboden.

EINO SAARI (1923): Sahapuun kantohinta ja menekki Suomen valtionmetsissd vv.
1913—1922. Summary: Preis und Absatz des Sdgeholzes in den Staatswildern
Finnlands in den Jahren 1913—1922.

P. KOKKONEN (1923): Tutkimuksia viemérien kuntoon vaikuttavista seikoista. Sum-

mary: Studies on the Circumstances Affecting the Condition of |Drainagc
Canals.

28.

K. T. JuTiLA (1923): Tutkimuksia Peri-Pohjolan ja Lapin talous- ja asutusoloista:
I. Luonnontieteellis-taloudellinen yleiskatsaus. III. Maanviljelyksestd. 1V.
Karjanhoidosta. Summary: Researches into the Economic and Colonization
Conditions of Perd-Pohjola and Lappi (Lapland): I. Natural Scientific and

Economic Survey. (II. See A.F.F. 18.). IIl. Re Plant Culture. VI. Re
Animal Culture.
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29.
V. T. AALTONEN (1925): Allgemeines iiber die Einwirkung der Biume auf einander.
A. K. CAJANDER (1925): Metsityyppiteoria.
A. K. CAJANDER (1926): The Theory of Forest Types.
T. HEIKKILA (1925): Kasvututkimuksia Peri-Pohjolasta.
untersuchungen aus Nordnord-Finnland.

MARTTI HERTZ (1925): Niinipuun uudistumisesta Suomessa. Summary: Uber die
Verjiingung der Linde in Finnland.

Summary: Zuwachs-

30.

ERIK LONNROTH (1925): Untersuchungen iiber die innere /Struktur und Entwicklung
gleichaltriger Kiefernbestidnde basiert auf Material aL:s der Siidhalfte Finnlands.

—»— (1926): Der stereometrische Bestandsmittelstamm.

P. KOKKONEN (1926): Beobachtungen iiber die Struktur des Bodenfrostes.

ERIK LONNROTH (1926): Ein Dendrometer.



Appendix 2

Communicationes ex Instituto Quaestionum Forestalium
Finlandiae Editae

(Publications of the Forest Research Institute of Finland)

1-10 (1919-1926)

1.

V. T. AALTONEN (1919): Kangasmetsien luonnollisesta uudistumisesta Suomen La-
pissa. Summary: Uber die natiirliche Verjiingung der Heidewalder im Fin-
nischen Lappland.

2.

0. J. LAKARI (1920): Tutkimuksia kuusen ja mannyn kasvusuhteista Pohjois-Suo-
men paksusammaltyypilli. Summary: Untersuchungen iiber die Zuwachs-
verhiltnisse der Fichte und Kiefer auf dem Dickmoostypus in Nordfinnland.

OLLI HEIKINHEIMO (1920): Kuusimuodoista ja niiden metséitaloudellisesta arvosta.
Summary: Uber die Fichtenformen und ihren forstwirtschaftlichen Wert.

—»— (——): Kuusen iin madraamisestd ja kuusen mydhdisjuurista. Summary:
Uber die Bestimmung des Alters der Fichte und ihre Adventivwurzeln.

0. J. LAKARI (1920): Tutkimuksia kuusen karsimisesta. Summary: Untersuchungen
iiber die Astung der Fichte.

3.

0. J. LAKARI (1920): Tutkimuksia mannyn muodosta. Summary: Untersuchungen
iiber die Form der Kiefer.

OLLI HEIKINHEIMO (1920): Pohjois-Suomen kuusimetsien esiintyminen, laajuus ja
puuvarastot. Summary: Vorkommen, Umfang und Holzvorrite der Fichten-
wilder in Nordfinnland.

—»— (——): Suomen lumituhoalueet ja niiden metsit. Summary: Die Schnee-
schadengebiete in Finnland und ihre Wilder.

VAINO AUER (1921) Piirteitd Keski-Pohjanmaan soistumistavoista. Summary: Uber
Versumpfungsprozesse in Mittel-Osterbotten.

4.

Metsitieteellisen Koelaitoksen perustaminen ja sen toiminta vuosina 1918—1920.
Summary: Die Griindung der Forstwissenschaftlichen Versuchsanstalt Finn-
lands und ihre Wirksamkeit in den Jahren 1918—1920.

0. J. LAKART (1921): Tutkimuksia kuusimetsien uudistumisvuosista Eteld- ja Keski-
Suomessa. Summary: Untersuchungen iiber die Verjiingungsjahre der Fich-
tenwilder in Siid- und Mittelfinnland.
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OLLI HEIKINHEIMO (1921): Suomen metsidrajametsit ja niiden vastainen kaytto.
Summary: Die Waldgrenzwélder und ihre kiinftige Nutzung.

VAINO AUER (1921): Tutkimuksia Lapin tulvamailta. Summary: Untersuchungen
in den Uberschwemmungsgebieten Lapplands.

ViLio KUJALA (1921): Havaintoja Kuusamon ja sen etelipuolisten kuusimetsi-
alueiden metsd- ja suotyypeisti. Summary: Beobachtungen iiber die Wald-
und Moortypen von Kuusamo und der siidlich von dort gelegenen Fichten-
waldgebiete.

5.

EINO SAARI (1922): Kotitarvepuun kulutus maaseudulla Turun ja Porin ld4nissi.
Summary: Uber den Verbrauch des Holzes im Hausbedarf auf dem Lande
in dem Lidn Turku-Pori (Abo-Bjorneborg).

OLLI HEIKINHEIMO (1922): Pohjois-Suomen kuusimetsien hoito. Summary: Uber
die Bewirtschaftung der Fichtenwilder Nordfinnlands.

LAURI ILVESSALO (1923): Raivolan lehtikuusimetsd. Summary: Der Lirchenwald
bei Raivola.

6.

VAINO AUER (1922): Suotutkimuksia Kuusamon ja Kuolajirven vaara-alueilta.
Summary: Moorforschungen in den Vaaragebieten von Kuusamo und Kuola-
jarvi.

7.

VILJO KUJALA (1924): Tervaleppd (Alnus glutinosa (L.) Gaertn.) Suomessa. Kasvi-
maantieteellinen tutkimus. Summary: Die Schwarzerle (Alnus glutinosa (L))
Gaertn.) in Finnland. Pflanzengeographische Untersuchung.

—»r— (—»—): Laskelmia lehtipuiden lehtikauden pituudesta ja puiden kukkimis-
ajoista Suomessa. Summary: Berechnungen iiber die Linge der Laubperiode
der Laubbdume und Bliihzeiten der Bdume in Finnland.

M. LAPPI-SEPPALA (1924): Linja-arvioimisesta ja sen tarkkuudesta. Summary: Uber
die Linientaxierung und deren Genauigkeit.

8.

VILIO KUJALA (1924): Keski-Pohjanmaan soiden synnysta. Summary: Ein Beitrag
zur Kenntnis der Entstehung der Moore in Mittelosterbotten.

VAINO AUER (1924): Eriditd vastaisia tehtdvid suotutkimuksen alalla Suomessa.
Summary: Uber einige kiinftige Aufgaben der Moorforschung in Finnland.

—»— (—»—): Die postglaziale Geschichte des Vanajavesisees.

9.

YRJO ILVESSALO (1924): The Forests of Finland: the Forest Resources and the Con-
ditions of the Forests. (In Finnish, Swedish and English.)

OrLL1 HEIKINHEIMO (1924): Suomen metsien metsédnhoidollinen tila.

V. T. AALTONEN (1925): Metsikon itseharventumisesta ja puiden kasvutilasta luon-
nonmetsissi. Summary: Uber die Selbstabscheidung und den Wuchsraum
der Bdume in Naturbestdnden. )

—»— (—»—): Uber den Aziditdtsgrad (py) des Waldbodens.



92 LAURI [LVESSALO 31,2

M. LAPPI-SEPPALA (1925): Metsdnkasvun ja hakkuun vélisestd suhteesta sekd puun-
kulutuksesta ja metsamaitten tuottokyvystd Turun-Porin lddnissa. Summary:
On the Balance of Forest Growth and Felling as well as on the Wood Consump-
tion and the Yield Capacity of Forest Lands in the Province of Turku-Pori.

VAINO AUER (1925): Investigations of the Ancient Flora of Hame (Tavastland).

10.

ViLjo KUJALA: Untersuchungen iiber die Waldvegetation in Siid- und Mittelfinnland:
I (1926). Zur Kenntnis des ¢kologisch-biologischen Charakters der Pflanzen-
arten unter spezieller Beriicksichtigung der Bildung von Pflanzenvereinen.
A. Gefisspflanzen. B. Laubmoose. C. Flechten. II(1925). Uber die Begrenzung
der Siedlungen.

—»— (1926): Untersuchungen iiber den Einfluss von Waldbrinden auf die Wald-
vegetation in Nord-Finnland.

V. T. AALTONEN (1926): Uber die Umsetzungen der Stickstoffverbindungen im Wald-
boden.






