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PRISPEVEK KE SVETOVE SPOLUPRACI V LESNICKE VEDE

Nas védecky casopis Lesnictvi predstupuje timto tematickym cislem pred
domdci a zejména pied zahraniéni étendie s krdatkym vysekem: lesnické védecké
a vyzkumné cdinnosti, ktery md naznaéit snahu zpFistupnit tviréi c¢innost malé
zemé Svélové verejnosti.

Od éasu nasich buditeli jsou zndmy potize, které maji malé ndrody s vel-
kiymi ukoly vselidského i specializovaného charakteru. Pokrok v nasi zemi je tieba
prezentoval pFedevsim éiny a jejich pozitivnimi vysledky. Nicméné ne kazdiy je
muze objektivné shlédnout a seznat. Prolo je tieba prekladat éastéji zajimavé
a zejména stézejni prdce z naSich obort do svétovych jazyku, aby se tak sialy
zndmymi, a budou-li ndlezité drovné, i uzndvanymi a vpravdé svétovymi. PFi-
tom se nam automaticky dostane do obecného povédomi ndroénost mezindrod-
nich dél, kterda se opét musi odrazit v kvalité a intenzité na$i éinnosti.

Jen si vzpomerime, kolik éeskijch a slovenskych autori bylo prakticky pii-
svojeno nebo asimilovdno cizinou. Kdybychom ponechali stranou ndrodnostné
utrakvistického lesnika — vyndlezce Josefa Ressla, poslouzi za presvédéivé pri-
klady osudy dél prikopnika viybérného hospoddistvi Antonina Tichého, zalestio-
vaci a probirkové metody rodu Bohulinskijch a zejména pak milimetrovd pro-
birka Josefa Bohdaneckého.

Ze vsech téchto i jinjch duvodii se snazime po Fadu let v nafem védeckém
casopise byt i sporadicky publikovat visledky mezindarodnich sympozii, vSechny
naSe prace doplriujeme cizojazyénymi souhrny a vydali jsme jiz fadu vicejazyc-
nych odborngch slovnicki; které maji velky ohlas domdci i internaciondlni,
lakze se opravnéné uvazuje o jejich monografickém vydani.

Jak je patrno, je toto cizojazycné céislo naseho casopisu polytemalické a sa-
mozrejmé nemuze vyhovét vsem pozadavkum. Nicméné je povazujeme za pFinos
v naSem usili po plodné mezindrodni spoluprdci a po dosazeni takového mista
nasi lesnické védy ve svétové védé lesnické, jakého si zasluhuje.

INTERNATIONAL COOPERATION IN FOREST SCIENCE

The present epoch is characterized by a rapid advance of scientific know-
ledge enhanced by the exchange of scientific experience, results and metho-
dologies among research workers and scientists throughout the world.

It is also in silviculture that the relations and contacts among scientific
workers are strengthened, and that an ever closer world-wide cooperalion now
prevails in research and scientific activities.
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In Cszechoslovakia, it is the task of the scientific periodical Lesnictvi to
inform Czechoslovak as well as foreign readers about the progress of foresiry
research in Czechoslovak research organizations and institutes. Original scient-
ific papers prepared by experts in forestry provide survey of the latest data and
knowledge obtained during the solution of research problems and accomplishing
of projects concerning the basic forestry science disciplines: economics of forestry
technology, pedology, amelioration, silviculture, forest management, forest pro-
tection, forest utilization.

Efforts are made to meet the requirements of foreign readers and to pro-
mote the understanding and a closer cooperation between Czechoslovak and
foreign foresters. For these purposes, Lesnictvi has published foreign-language
dictionaries on the basic silvicultural disciplines since the year 1965. The Editors
intend to publish an aggregative dictionary in the form of a special-purpose
number in the year 1970 or 1971. Since these efforts have met a favourable
response among foreign readers, another attempt will be made to enhance the
cooperation with foreign scientists by means of an English edition of the ment-
ioned number of Lesnictvi. A digest of criginal scientific pepers by well-known
experts informs Czechoslovak and foreign readers about their latest findings
in continuity with forest science in the world.

Prof. Dr. Ing. J. Peli§ek, DrSc., devotes his pedological study to the
possible proportion of spruce in forest stands which does not result in a deteri-
oration of the properties of soil. The study is based on the results obtained in
comparative parallel areas. Prof. Dr. Ing. M. V yskot, DrSc., gives a detailed
account of ]. Bohdanecky's work whose “Czech thinning” gave rise to the
forced growth system (Schnellwuchsbeirieb) which represents a topical question
even now. Doc. Dr. G, Vincent, DrSc., evaluates provenance tests to solve
the problem of the transfer of seed in Europe, with respect to the necessity of
the formulation of national and international principles for the transfer of forest
seed. Prof. Dr.Ing. A. Kalandra, DrSc., presents an article on the destructive
effects of Phellinus pini in the Tiebori region, and Ing. B. Urosevid,
CSec., discusses the relations between bacteria and fungi and the symptoms of
diseases caused by the mixture of these microorganisms. Ing. . Pa¥ ez, CSc.,
presents an economically oriented treatise of the possibilities of the use of per-
centual assortment tables for the analysing of the assortment structure of wood
production and for its financial assessment. The closing report by Ing. M. Bu -
merl, CSc., deals with the new method of wood barking; the method is
based on the introduction of electric current in the subcortical layers of trunk
(a Czechoslovak patent).

We believe that this informative number will meet the world forestry
public's interest, and it is our aim — depending on our possibililies — to present
other similar numbers to our foreign readers.

7 Clen korespondent CSAV
Ing. M. Stannkova, prof. Dr. Ing. M. Vyskot, DrSc,
vedouci redaktorka predseda redac¢ni rady
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J. PeliSek INFLUENCE OF PURE SPRUCE STANDS
ON SOILS IN THE TERRITORY
OF CZECHOSLOVAKIA

B® During the recent years a great deal of attention has been given to the
research and survey of forest soils, both here and abroad. In our country the
research work in this respect has been concerned mainly with recognition of
the formation or genesis of our forest soils, with characteristics and classifica-
tion of our major soil types and their vertical zonalities, with dynamics of
the water and temperature regimes, humus composition, structure of the living
components in the soil, further with the influence of spruce stands on the soil, with
classification and improvement of the degraded forest soils, and finally with
questions referring to the cycle of nutrients and to the nutrition of forest stands
and soils. From the results obtained have subsequently been drawn conclusions
applicable in the forestry practice, to serve the purpose of good management
and utilization of the forest soil.

The above research projects have partly been conducted under the National
Research Plan, partly outside this Plan, as the necessary basic investigation of
theoretical character without which no practical applications would be possible.
In the past period, our forest soil science has achieved significant results, both
in the basic and applied lines of research.

The studies conducted here on the effect of spruce stands upon forest soils
cover one of the important problems investigated. The influence of spruce stands
on soils, or on either the maintenance or reduction of the productive capacity
of forest soils, is of great importance from the point of view of national economy,
for spruce represents today essential raw material, not only for the production
of pulpwood but also for other branches of our industry.

Results of the research work carried out in the past years and the exper-
ience of forestry practice have indicated increased acidity and impoverishment
of the top layers in soils under spruce monocultures in the lowland and hilly
areas, and thus also aggravated conditions in the soil properties which are of
moment in respect of ecology.

In connection with this problem some of our experts in the field of phyto-
coenology studied the questions relative to the origin of spruce stands in the
lowland and hilly regions of Ceniral Bohemia and the Bohemian-Moravian
Upland. Of the authors be mentioned here mainly V. Samek, K. Pliva,
K. Mraz (1957, 1959), and J. Malek (1958); while professor A. Zlat-
nik (1955) extended his study of this question to cover the entire area of
Central Europe. Also B. Matfan (1938, 1939, 1948, 1959) was concerned
with the influence of pure spruce stands on the soil here, whereas H. Gen'sler
investigated the same problem abroad. The downward trend in total increment

LESNICTVI, 15 (XLID), 1969, & 11 949



per 1 hectare of land due to the effect of spruce monocultures has especially
recently been the object of interest in the forests of Saxony, Germany; of the in-
vestigators be mentioned here H. W eck in the first place.

In this country, the process of degradation of forest soils occurs primarily
in the lowland and hilly areas; as a result, such state of things interferes
with the efforts of transforming the present spruce monocultures into mixed
crops. It has been the aim of the research projects hitherto pursued to
study the processes of degradation which go on in soils under pure spruce
stands, and to compare these soil conditions with those under mixed crops,
characterized by a more or less natural composition of species or by different
admixtures of spruce. From the results thus obtained were then derived scientific
conclusions and applications in forestry practice, in particular with regard
to the allowable or possible representation ot spruce in the forest stands without
the effect of degradation on the soil.

One partial task within the above research programme was also the study
of the action of spruce stands on forest soils in the mountain regions of Czecho-
slovakia, special attention being given to their role as the water-holding factor,
and a comparison of the effect of pure spruce stands on soils in the lowland
and hilly areas and on those in the mountain regions. All research work in this
connection was conducted using parallel comparative test pits, located not far
from one another in the site under study; the pits were in places under spruce
stands and under broadleaved crops characterized by a more or less natural
composition of species. In the soil profiles were observed changes in the soil
morphology and in the physical, chemical, biochemical, and microbial properties.

The research work on the comparative sites was made in accordance with
the concept of the climatic and soil vertical zonalities, from the lowland areas
subject to inundations up to the mountain regions, in a variety of places of the
territory of Czechoslovakia, including both the Bohemian Massif (western part
of Czechoslovakia) and the Carpathian regions (eastern part of Czechoslovakia),
at elevations ranging from 200 to 1500 m. l'he territory of Czechoslovakia, be-
cause of its clear-cut vertical zonality relative to the climate and soil, repre-
sents an ideal area for comparative studies of this kind, including both the
aspects of science and the applications of theoretical achievements in practice
as well.

For our study of the changes in soils were first considered and estimated
especially the following characteristics: acidity, content of humus and its
quality, content of physical clay, dynamics of soil moisture, status of
sorption complex, status of readily available nutrients and biological cycle of
nutrients, alterations in structure and in porosity, and the like.

All results obtained from the comparative parallel test pits in the sites
under study were arranged according to the climatic and soil vertical zonalities,
to form comparative tabular summaries; these were io serve our establishment
of respective changes and the numerical estimation of mutual differences bet-
ween the observed soil components under the forest stands being compared.

Climatic conditions in the lowland and hilly areas of our territory are
characterized by annual averages of precipitation ranging from 500 to 650 mm
and by annual averages of temperatures varying between 7.5° and 10° C;
in the uplands the values are 700 —900 mm precipitation and 5°—7.5° C tempe-
rature, while in the high-mountain regions the precipitations largely attain avera-
ges from 900 to 1400 mm and the temperatures vary between 2° and 5° C ap-
proximately.
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The comparative parallel twin test-pits made under different forest stands
revealed predominance of the lowland podzol and the lowland brown soil,
developed on different soil-forming rocks and displaying a variety of grain
size composition.

Of the morphological properties, appreciable differences were detected partic-
ularly in the thickness of the humic superficial Ay or A horizon and in the
structure; soils under broadleaved crops with a more natural composition of
species had, in the majority of cases, well-developed superficial humic horizons
of 10—20 cm thickness, while those under spruce stands averaged but 3—6 cm
thickness in their superficial humic horizons. This low thickness of the super-
ficial humic A horizons develeped under spruce monocultures is explained
as due to poor humification and to accumulation of the superficial raw humus.
Textures of the superficial horizons under artificial spruce plantations were
found much finer; as a result, these layers were also more settled. The
subsoil layers under spruce stands likewise exhibited a much higher degree of
settlement and were less water and air permeable when compared with the
same layers under broadleaved crops. Our comparisons of the thickness of
superficial horizons revealed a conspicuously increased thickness of the super-
ficial, largely dry humus (Ao horizon) under spruce monocultures in the low-
lands and hilly countries, where the annual amount of precipitation averages
about 500—600 mm and temperatures vary between 9° and 10 °C.

Of the physical properties of our soils, elevated differences were found to
exist in their porosity, capillary water capacity and minimum air capacity. In
general, it may be stated that the topsoil layers displayed the greatest differences
in their physical properties. Porosity of the topsoil layers under spruce mono-
cultures was found lower roughly by 20 — 30 per cent, their minimum air
capacity by about 10—20 per cent, while their capillary water capacity showed
relatively elevated values, by about 10—20 per cent, due to the settlement.

Appreciable differences between the sites compared under different types
of crops were also detected in their annual dynamics of the water regime, and
this again above all in the superficial soil layers. In Czechoslovakia, the lowest
contents of soil water are recorded towards the end of August and during
September, which fact is also utilized as an important criterion when the water
regime in different soils is evaluated as a whole and its indicators for the
soils are compared. Thus, for instance, our measurements made during the
above months revealed contents of water in the superficial layers of loamy
soils under spruce stands in the lowland and hilly areas to average 5—8 per
cent, while in those under broadleaved trees the average values varied between
12 and 16 per cent. This finding points to the desiccation action of spruce
monocultures on the superficial soil layers in our lowland and hilly regions,
which may be explained as due to the root system spread, in this species, at
the soil surface.

In the deeper-lying subsoil layers situated under spruce monocultures there
occur gleyed soils at places; this being the consequence of temporary accumul-
ation of the rain water in the subsoil, which spruce is incapable to utilize
because of its flat root system developed at the soil surface.

With regard to the physical clay content (particles smaller than 0.002 mm)
there appeared, in terms of the vertical zonality, a certain regularity, in that
the enriched subsoil horizons of ilimeric podzols under spruce stands revealed
larger quantities and thus also larger accumulations of physical clay in the
lowland and hilly podzols which overlay loamy and clay-loamy materials;
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this state of things resulting also in formation of settled and little drained,
enriched horizons in the underlying strata, followed by gleying due to the
rain water temporarily accumulated there. Towards the high-mountain situations
this accumulation of physical clay in enriched horizons was found diminishing,
the subsoil layers being less settled and even loose, well water and air per-
meable, with a large capacity to intercept or retain the rain water.

The results hitherto obtained relative to physical properties of the soils, im-
portant in respect of ecology, have indicated that an aggravation in porosity
and in the water and air regimes does occur in soils under artificial spruce
plantations established in the lowland and hilly regions of Czechoslovakia,
which in particular holds true for the superficial soil layers.

Material changes and differences were established in the status of acidity;
the superficial soil layers under spruce monocultures revealed increased levels
of acidity.

As indicated by the measurements hitherto made, the greatest differences
(as much as 2.5 pH) in soil acidity, both under forest stands with the more
natural composition of species and under pure spruce crops as well, were
found for the lowland and hilly zones. With increasing elevation, towards
the climatic and soil zones of higher situations accordingly, these differences
in soil reaction revealed considerable diminishing, despite the upward trend
in total acidity of the forest soils. Concerning the lowland and hilly zones,
the greatest differences in reaction were recorded for superficial humus layers
which, under the spruce crops, were in all cases much more acid than those
under mixed stands. The differences in acidity were found appreciably
diminishing with increasing soil depths.

From our numerous comparative measurements of soil acidity it may be
concluded that pure spruce stands, when compared 1o those composed of bro-
adleaved species, acidify most soils in the lowland and hilly zones, which are
characterized in our forest regions accordingly by a drier and warmer climate,
up to elevations of about 500 m.

Our results concerning the status of humus. i.e. the contents of raw and
true mull humus and its changes cn the sites being compared, likewise revealed
existence of significant differences. Of the analytical data it proved to be of
importance the regularity with which humus content augmented in the forest
soils from the lowland to the high-mountain areas; at lower elevations the
soils under spruce stands showed less true humus in all cases than this was
the case with soils under crops characterized by a more natural structure of
tree species.

Results of the laboratory analyses likewise indicated the superficial humus
layers under pure spruce stands in the lowland and hilly zones to contain
much lower amounts of the colloidal true humus than those developing under
mixed and more natural crops. Towards the high-mountain forest regions
these differences in the amount of true humus were found diminishing to an
appreciable degree. For the lowland and hilly zones of the country the larger
differences in humus are explained as due mainly to the accumulation of
raw, dry humus under pure spruce stands, where the process of humification
does not attain the desired level because of poor microbial activities, as the
result of water deficiency in the topsoil during the summer season.

Accumulation of the superficial raw humus on sites under spruce stands
in the lowland and hilly country results in aggravated soil chemistry and
distinct reduction of the biological cycle of nutrients in the system: soil —
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forest stand. This effect manifests itself also as a reduction of microbial activity
in the superficial layers under spruce stands.

The status of nitrogen likewise displayed differences. In the topsoil lavers,
contents of available nitrogen, occuring in forms of ammonia and of nitrate,
revealed considerably reduced levels on sites under spruce monocultures than
they did on those under broadleaved crops.

Marked differences were found especially in the contents of readily avail-
able nutrients — CaQ, K;0, and P20s. The compared sites of the lowland and
hilly areas showed distictly lower levels of readily available nutrients (by
30—50 % on the average) in the surface soil layers under spruce stands
than did those under broadleaved crops. This in particular held true for the
level of readily available phosphoric acid (P20s), which recorded a strong
drop. The profound decrease in the readily available nutrients in soils under
spruce stands of the lowland and rolling-ground areas is explained as presum-
ably due to the reduced rate of humification, to accumulation of the superficial
raw humus and thus strongly weakened biological cycle of nutrients in the
soils.

The above described extensive comparative studies, using parallel pairs of
experimental sites for the purpose, allowed a rough solution of the problem
relating to different representations of spruce species in the forest areas of
Czechoslovakia, without the degradation effect on particular soils. The com-
parative studies were therefore conducted on the basis of the climato-soil and
the vegetation vertical zonalities. The information hitherto gathered from our
comparative survevs has indicated that, in this country, spruce may be planted
and grown at elevations ranging from high mountains down to lowlands, but
always only on certain sites and at definite representations in the forest stands.

Results of the studies on spruce representation in forest stands with no
danger to cause aggravation of the soil properties have sugeested the soil water
regime all year round and the supplies of nutrients to be factors of high
imonortance. Increased levels of soil moisture during the summer season in the
valley, lowland, and hilly areas allow incorporation of higher admixtures of
spruce trees in the forest stands without aggravating the soil properties important
in respect of ecology.

As indicated by our results for the lowland zone, at elevations
100—250 m, an admixture of 20—40 % spruce in the stand does not aggra-
vate soil conditions in moist peats, peaty glevs and gley soils, further in
fresh-moist, e¢leved podzols and semigley soils. The forest vegetation zone of
oak is the point here.

In the hilly zone. at elevations of about 250—500 m, an admixture of
30—50 % spruce in the stand does not aseravate soil conditions in fresh-
moist elev podzols, in moderatelv uo to intermediately moist eleved podzols
or in gleved ochreous forest soils. The forest vegetation zones of beech-oak and
oak-beech are concerned here.

In the upland zone. at elevations of about 500—750 m, an admixture of
40—65 % spruce produces no degradation to soil conditons in fresh-moist,
gleyed podzols and gleved brown forest soils. The forest vegetation zone of
beech, partly also that of fir-beech, is concerned here.

In the lower mountain zone, at elevations of 750—1000 m. an admixture
of 60—90 % spruce is found producting no degradation to soil conditions in
fresh-moist up to moist ochreous forest soils, rusty forest soils, humus podzols,
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and peaty gley soils. The forest vegetation zone of spruce-fir-beech is the case
here.

In the higher mountain zone, at elevations exceeding 1000 m, pure spruce
stands cause no degradation at all to soil conditions (moist peaty soils, peaty
gleys, moist humus podzols, and rusty forest soils are involved). It is the
spruce vegetation zone.

The above results of our studies also allow to consider respective increases
in the admixture of spruce in our forest areas, in dependence upon the vertical
climate-soil zonality, without running the risk of degrading their soil conditions.
Accordingly, the results may be utilized to good advantage in advising the
spruce representation on definite sites of the area under forest and thus also
for definite production types. The data hitherto gathered indicate that much
higher percentages of spruce in the forest stands may be reckoned with than
are those given in some estimates hitherto published as part of the typological
survey of forests in which phytocoenological considerations predominated. '

The augmented representation of spruce in our areas under forest, ment-
ioned above, is important from the view of national economy, because its
realization simultaneously involves potential extension of the production of
timber without the degrading effect upon the soil and thus without any decrease
in the production capacity of our forest soils.

SUMMARY

This paper presents one part of the results of our studies concerned with
the influence of spruce monocultures on soils on the territory of Czechoslova-
kia, with particular regard to those in the lowland and hilly areas of the
country. The research proper was conducted on comparative parallel plots,
according to the concept of the vertical climatic and soil zonality and the
vegetation zonality; the areas under study were situated at elevations ranging
from 200 to 1500 m. Actual observations were made of changes in the soils
under pure spruce monocultures and under forest stands with more or less
natural tree species composition.

Results of the comparative studies revealed the following facts:

1. The soils under spruce monocultures displayed but a thin superficial
horizon of humus, whereas the layer of raw humus at the surface was found
fairly thick.

2. The soils under spruce stands in the lowland and hilly areas featured
accumulations of raw humus (aggravated humification), and they contained
less true mull humus. With increasing elevations the differences in the content
of true humus were found relatively diminishing and the level of total humus
was increasing.

3. The podzol soils under spruce crops in the lowland and hilly areas
featured relatively larger accumulations of physical clay in their enriched ho-
rizont and a higher degree of compaction, if compared with the B horizont of
the mountain humus podzols.

4. The soils under spruce stands in the lowland areas were found to
have an aggravated water regime during the year; they became dry in the
superficial layers, while in the subsoil cnes an excessive moisture content was
sporadically observed.

5. The soils under pure spruce stands in the lowland and hilly areas
were found much more acid (the difference amounting to 2.5 pH) than those
under crops characterized by a more natural tree species composition. With
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increasing elevations these differences in the pH value tended to decline
although total acidity showed the upward trend. It follows therefore that pure
spruce stands produce the relatively highest degree of acidification in soils of
the lowland and hilly situations in such areas that are climatically drier and
warmer.

6. The soils under spruce cultures in the lowland situations showed an
aggravated regime of nitrogen (in particular a decrease in the readily available
forms of nitrogen) and markedly reduced supplies of the readily available
nutrients (CaO, K20, P20s); this is explained as due mainly to reduced
humification, accumulation of the superficial and raw humus forms, and
decrease in the biological cycle of nutrients.

The results hitherto obtained indicate the process of aggravation for certain
characteristics of the soils under spruce stands in the lowland and hilly areas.

Results of the studies concerned with the allowable percentage of spruce
representation in our forest stands without causing degradation to the soil
characteristics pointed to the all-year water regime in the soil and to its sup-
plies of nutrients as factors of high importance. It is concluded that higher
contents of soil moisture during the summer season in the lowland and hilly
areas allow larger admixtures of spruce in the forest stands without causing
degradation to the soil characteristics which are of importance to ecology.

With increasing elevations, from the lowlands up to the mountain situat-
ions, the degradation effect of spruce stands on soils was established as dimi-
nishing. It is concluded therefore that increased admixtures of spruce in forest
stands are possible. In the high-mountain elevations spruce probably does not
exert any degrading effect upon the soil.

Received for publication April 11, 1969
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Vliv smrkovych monokultur na piidy v oblasti Ceskoslovenska

Prace podava c¢ast vysledklt o vlivu smrkovych monokultur na pudy, zejména
v nizinné a pahorkatinné oblasti Ceskoslovenska. Vyzkumné prace byly kondny na
srovnavacich paralelnich plochdach pod smréinami a pod smiSenymi listnatymi po-
rosty podle vyskové klimaticko-ptudni a vegetaéni pasmitosti v nadmorskych vyskach
200—1500 m. Byly zjisfovany zmény v pldach pod c¢istymi smrkovymi monokultu-
rami a pod porosty s vice nebo méné ptirozenym sloZenim.

Srovnavaci vysledky studii ukéazaly:

1. Pudy pod smrkovymi monokulturami maji jen slaby povrchovy humézni hori-
zont a naopak dosti mocnou vrstvu surového povrchového humusu,

2. Pudy pod smrkovymi monokulturami v niZinnych a pahorkatinnych oblastech
vykazuji zvysené hromadéni surového humusu (zhor§ena humifikace) a obsahuji méné
pravého mulového humusu. Se stoupajici nadmoiskou vyskou se rozdily v obsahu
pravého humusu relativné zmensuji a celkovy obsah humusu se zvysuje.

3. Podzoly pod smré¢inami v nizinnych a pahorkatinnych polohach vykazuji re-
lativné vétsi hromadéni fyzikalniho jilu (¢astice mensi nez 0,002 mm) v obohacenych
horizontech a zvySenou slehlost proti horizontim B v horskych podzolech.

4, Pudy pod nizinnymi smréinami maji zhorseny vodni rezim béhem roku. Ve
svrchnich vrstvach dosti silné vysychaji a ve spodindch jsou naopak misty ptle-
vlhc¢ené,

5. Pudy pod monokulturami smréin v nizinnych a pahorkatinnych polohach byly
mnohem kyselejsi (az o 2,5 pH) nez ptudy pod porosty s prirozenéjsi difevinnou sklad-
bou. Se stoupajici nadmorskou vyskou se tyto rozdily v pH zmenS3ovaly, i kdyz cel-
kova acidita stoupala. Smrkové monokultury tedy relativné nejvice zakyseluji pudy
v nizinnych a pahorkatinnych a tedy klimaticky su$$ich a teplejSich oblastech.

6. Pady pod umeélymi smré¢inami nizin vykazuji zhorieny rezim dusiku — ze-
jména pokles lehce pristupnych forem dusiku — a vyrazné sniZzené zasoby lehce pri-
stupnych zivin (CaO, K20, P20s5). Je to zptsobeno hlavné sniZenou humifikaci, hro-
madénim povrchového a surového humusu a snizenym biologickym kolobéhem Zivin.
Dosavadni ziskané vysledky ukazuji tedy na zhorSovani nékterych pudnich vlast-
nosti pod smrkovymi monokulturami v niZinnych a pahorkatinnych oblastech.

Vysledky studii o moZzném zastoupeni smrku v lesnich porostech bez zhoriovani
pudnich vlastnosti ukazuji na to, 7Ze velmi dulezitym faktorem je celoro¢ni vodni re-
zim v pudé a zasoby zivin. ZvysSeny obsah pudni vlhkosti v letnim obdobi v niZin-
nych a pahorkatinnych oblastech umozZnuje vétsi primés smrku do lesnich porosta
bez zhor§ovani ekologicky dulezitych puadnich vlastnosti.

Se stoupajiei nadmotskou vy$kou od nizin do horskych oblasti ubyva degra-
daéniho Gé¢inku smréin na ptdu, a proto je mozno zvy$ovat primés smrku do lesnich
porostii. V horskych oblastech asi nepusobi smrk na ptdu degradac¢né.

DBrusHue 4MCTBIX €NOBBIX HACAKIEHHIT Ha noussl B obnactu Yexocmosaxmm
Ipennosxkennas pafora 1OJAaeT YacTh pPe3yJbTATOB MCCJAECNOBAHMIL BJMAHWA UMCTBIX €JO-

BLIX HaCaKNeHW# Ha INO04YBbl, OCODEHHO B HUSMHHOH M XOJMHUCTOH oSmactax YexocsoBakui.
UccnenosaTensckue paboThl TPOM3BOAMINCE HA NapajulesibHO CPABHHBAEMBIY TUIOM[ANAX [OX €Jib-
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HHKAMHM M [1OI CMEUIAHHBIMH JIMCTBEHHBIMH HACaKIEHUsIMH COIJIACHO KJIMMAaTHYECKO-110YBEHHBbIM
M BereTaTHBHBIM NoscaM B obnactax Ha seicorax ot 200 mo 1500 M Hax yposHem mops. Onpe-
JeNANACH M3MEHeHMsA B IIOYBAX II0J UUCTHIMU EJOBBIMM HACAKIEHUSMM M IO HACAKACHHAMH
fosee MM MeHee €CTECTBEHHOTO COCTABa.

CpaBHuTeNBHBIE Pe3yJbTATHl H3y4eHHs II0KA3ANM CJEdylolee:

1. TloyBBl mOm YHMCTEIMM EJOBBIMHM HaCa)KIEHUAMM MMEIOT JHIIb TOHKMIl ITOBEPXHOCTHBIH
ryMyCOBblif TOPHBOHT M, Hao60pOT, 3HAUMTENBHO TOJCTBIH CJIOH CHIPOrO IOBEPXHOCTHOrO TyMyca.

2. TlouBbl MON YMCTHIMM €JIOBBIMM HAaCa’)KIEHUSAMM 1 HHSUMHHBIX M XOJMHCTHIX ofmacTsax
OTJIMYAIOTCA IOBBILIEHHBIM HaKOIJIEHHeM ChIporo rymyca (yxylueHHas ryMHQUKAUuA) M MeHb-
MM CONEp/KaHHEM HAaCTOANIEro TOHKodeMHoro rymyca. C Bospacrawmieil BBICOTOIl Han ypOBHeEM
MOpsi pasHHUla B CONEP)KAHMH HACTOAINIETO TyMyca CPaBHUTEJNBHO yMeHbIaercs, a ofuiee co-
JlepyKaHie TyMyCa yBeJIHYHBAETCH.

3. IToxsonel mnox eJAbHMKAMM B HHU3UHHBIX M XOJMMCTHIX MECTOMOJOKEHUAX B 6Gonee 60-
raThIX TOPHM30HTAY OTJMYAIOTCH CPaBHUTENbHO Gosee 3HAUMTENHHBIM HAKOMJIEHHEeM (GH3UUecKoro
uaa (yactmysl Menpuwe 0,002 MM) M MOBLINIEHHOH MNONEraeMOCTLIO B TIPOTHBONOJIOKHOCTL K TO-
PH3OHTAM B TOPHBIX IOL30JAAN.

4. Tloysnl mON HU3MHHBLIMM EJIBHUKAMM HMCIOT B TeueHHe Ioia yXyMMEHHLIH BOMHBIH pe-
JKMM. B BepXHHX CJOAX OHM OBOJILHO CHJIBHO BBICHIXAIOT, 4 B IIOANOYBCHHLIX CJOAX OHM, Ha-
060poT, nepeyBJIaXKHEeHEHI.

5. [lo4BBl TION €JOBBIMH MOHOKYJbTYPAaMH B HH3MHHBIX M XOJMHCTBIX MECTOINOJOKEHHIX
6bian 3HaumTeasHo Kucnee (maxe Ha 2,5 pH), ueMm noussl 1Om HacaKIGHUAMH C  ecTe-
CTEGHHBIM TOpPONHBEIM cocraBoM. C ‘Bospacraiomieif BHICOTOH Hal ypOBHeM Mops 9ra pasHuua pH
yMEHBIIANACh, XOTs Ob6mIasg KHCJIOTHOCTE M TMOBBIWLAeTCsi. MTak, ejyopble MOHOKYJLTYPGLI CpaBHM-
TeNBbHO 0OJblIE BCEro IIOBBIIAIOT KHCJIOTHOCTH IIOYBBL B HHU3MHHBIX M XOJMMCTBIX MECTOMOJNOXKe-
HUAX, cienosaTesbHO, B Goxee cyxux u Gosee Tenusix ofnacTax.

6. TlouBBl MOX MCKYCCTBEHHBIMM €JIBHHKAMH B HHUSHHAX OTJIHUAIOTCSA yXyNIIEHHBIM pe-
KMMOM a30Ta — OCODEHHO TIOHM)KeHHeM colep)kaHus Oosiee NOCTynHbIX $OpM a3ora — MU SAPKO
BbOIPasKeHHBIM [OHHKEHHEM 3amacos JErKomocTynHopix nurarempsix semecrs (CaO, K20, P20s).
ITpuumHOii 3TOrO, TIaBHEIM 06pasoM, SABJIAIOTCA MOHMIKEHHAs TYMHQHKAIMsA, HaKOIUICHHE CBIPOTO
rymyca u ocnabneHue 6GHOJOTHYECKOrO Kpyrosopora mnurartesnsHbix semjects, CienosartesnsHo, ro-
JlyuyeHHble IO CHX IIOp pe3yJsbTaThl yKasblBAIOT HAa yXyIlIeHue HEKOTOPLIX TIIOYBEHHBIX CBOHCTB
MOJ €JOBBIMH MOHOKYJBTYPaMH B HM3HHHBIX M XOJIMHCTHIX 06JacTsx,

PesynpraTsl M3yueHHs BO3MOKHOTO ydyaCTHs €M B JIECHBIX HaCa)kKieHMsx 6e3 yxyldumeHus
MOYBEHHBIX CBOICTB YyKa3eBAIOT Ha TO, YTO BeChbMa Ba)KHBIMM (GaKTOpaMM HBIAIOTCA TOLOBOIL
BOIHBIH PEXHMM B TI04BE M 3aMachl NMUTATEJBHBIX BelecTB. [lOBBINIEHHOE COJEpKaHHUE TOYBEHHOIT
BJQKHOCTH B JIETHHH MepHoJ B HH3MHHBIX M XOJMHCTBIX o0JacTax maer BO3MOKHOCTL Gosee
BLICOKOI TIPHMECH €JIM B JIECHLIX HacakIeHHAX 0e3 yXyNeHHs Baj)KHBIX JKOJOIHYECKHX CBOHCTH
MOUBHI.

C ysesamuusalomieiicss BBICOTON Hax ypOBHEM MOPsi OT HH3WH 10 TFOpPHBIX ofiacTeil nerpa-
NAIMOHHOE BJMAHHE ENbHHUKOB Ha 11048y YMEHBLIAETCH W [109TOMY MOKHO [10BBILIATH IPUMECh
CAM B JIECHBIX HacaxieHHsx. [loBmIuMMOMY, B TOPHBIX OOGJIAcCTAX €ab He OKaabiBaer jerpana-
IIHOHHOTO RBJIMSIHUST HA TIOYBY.

EinfluB der Fichtenmonokulturen auf die Boden im Gebiet der Tschechoslowakei

Die Arbeit bietet einen Teil der Ergebnisse tiber den Einflufl der Fichtenmono-
kulturen auf die Boéden, besonders in dem Tiefland- und Hiigelgebiet der Tschecho-
slowakei. Die Forschungsarbeiten wurden auf den vergleichenden parallelen Fldchen
unter den Fichtenwilder und unter den gemischten Laubholzstinden laut der héhen-
klimatischen Boden- und Vegetationszonenverteilung in den Gebieten von 200—1500 m
Seehdhe durchgefiihrt. Es wurden die Anderungen in den Bdden unter den reinen
Fichtenmonokulturen und unter den Bestidnden mit mehr oder weniger natirlicher
Zusammensetzung ermittelt.

Die Vergleichungsergebnisse der Studien zeigten:

1. Die Bdden unter den Fichtenmonokulturen haben nur einen schwachen Ober-
flichenhumushorizont und im Gegenteil eine genug méchtige Schicht des rohen Ober-
flichenhumus.

2. Die Boden unter den Fichtenmonokulturen in den Tiefland- und Hiigelland-
gebieten erwiesen erhohte Anhdufung des Rohhumus (schlimmere Humifizierung)
und sie enthalten weniger echten Mullhumus. Mit der steigenden Seehohe werden
die Unterschiede im Gehalt des echten Humus relativ niedriger und der Gesamli-
humusgehalt erhoht sich.
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3. Die Podsolbéden unter den Fichtenwildern in den Tiefland- und Hiigelland-
gebieten erweisen eine relativ hohere Anhdufung des physikalischen Tons (Teilchen
kleiner als 0,002 mm) in den bereicherten Horizonten und eine erhdhte Setzung gegen-
iitber den B-Horizonten in den Gebirgspodsolbdden.

4. Die Bdden unter den Tieflandfichtenwéldern haben im Verlauf des Jahres
ein verschlechtertes Wasserregime. In den Oberschichten trocknen sie geniigend stark
aus und in den Unterbdden sind sie im Gegenteil stellenweise iliberfeuchtet.

5. Die Boden unter den Fichtenwaldermonokulturen in den Tiefland- und Higel-
landlagen waren viel sauerer (bis um 2,5 pH) als die Bdoden unter den Bestinden
mit natirlicher Baumartenzusammensetzung. Mit der steigenden Seehohe verrin-
gerten sich diese Unterschiede in pH, 'auch wenn die Gesamtaziditit stieg. Die
Fichtenmonokulturen tragen also relativ am meisten zu der Bodenaziditit bei, und
zwar in den Tiefland- und Hiigellandgebieten und also auch in den klimatisch trock-
neren und wirmeren Gebieten.

6. Die Boden unter den kiinstlichen Fichtenwildern der Tiefldnder erweisen ein
verschlimmerte Stickstoffregime — besonders die Herabsetzung der leicht aufnehm-
baren Stickstofformen -— und die ausdrucksvoll herabgesetzten Vorridte der leicht auf-
nehmbaren Nihrstoffe (CaO, K20, P20s5). Das ist verursacht haupsichlich durch die
herabgesetzte Humifizierung, durch die Anhdufung des Oberfldchen- und Rohhumus
und durch den herabgesetzten biologischen Kreislauf der Né&hrstoffe. Die bisher er-
zielten Ergebnisse zeigen also auf die Verschlimmerung einiger Bodeneigenschaften
unter den Fichtenmonokulturen in den Tiefland- und Hiigelgebieten.

Die Ergebnisse der Studien iiber die mogliche Vertretung der Fichte in den
Waldbestdnden ohne Verschlimmerung der Bodeneigenschaften weisen darauf hin,
daf} ein sehr wichtiger Faktor das ganzjahrige Wasserregime im Boden und die Nahr-
stoffvorridte sind. Der erhdhte Gehalt an Bodenfeuchtigkeit in der Sommerperiode
in den Tiefland- und Hiigellandgebieten ermdoglicht einen groferen Zusatz der
Fichte in die Waldbestdnde ohne die 0kologisch wichtigen Bodeneigenschaften zu
verschlimmern.

Mit der steigenden Seehthe von den Tiefldndern bis zu den Berggebieten ver-
mindert sich die Abbauwirkung der Fichtenwilder auf den Boden und man kann
deshalb den Fichtenzusatz in die Waldbestdnde erhéhen. In den Berggebieten wirkt
wahrscheinlich die Fichte nicht abbaulich auf den Boden.

Influence des monocultures d’épicéa sur les sols des régions de Tchécoslovaguie

Le travail présente une partie des résultats, relatlifs a l'influence des monocul-
tures d’épicéa particuliérement sur les sols des terrains bas et des régions accidentées
de Tchécoslovaquie. Les travaux de recherche étaient effectués sur les parcelles
paralleles comparatives, sous les peuplements d’épicéa et les peuplements mélangés
feuillus, par zones d’altitude, caractéristiques par la végétation et les conditions cli-
matiques du sol, et cela dans les régions a des altitudes depuis 200 a 1500 meétres. On
identifiait les changements dans les sols sous les monocultures d’épicéa pures et sous
les peuplements dont la composition est plus ou moins naturelle.

Les résultats comparatifs des études ont montré ce qui suit:

1. Les sols sous les monocultures d’épicéa n'ont qu'un faible horizon humique
superficiel et au contraire, une assez puissante couche de surface de I’humus brut.

2. Les sols sous les monocultures d’épicéa dans les régions de plaine et acci-
dentées accusent une accumulation augmentée d’humus brut (humification moins
bonne), comprenant moins d’humus doux véritable. A mesure que l'altitude augmente,
les différences quant a la teneur en humus vrai (doux) diminuent et la teneur totale
en humus s'éleve.

3. Les podzols sous les peuplements d’épicéa dans les régions de plaine et acci-
dentées accusent une accumulation relativement plus grande de l'argile physique
(particules ne dépassant pas 0,002 mm) dans les horizons enrichis et un tassement
plus fort, comparativement aux horizons-B dans les podzols de montagne.

4. Les sols sous les peuplements d’épicéa en plaine accusent au cours de l’année
un régime d’eau empiré. Dans les couches superficielles ils se desséchent assez forte-
ment, étant au contraire dans les sous-sols par endroits trop humides.

5. Les sols sous les monocultures d’épicéa dans les régions de plaine et acci-
dentées étaient beaucoups plus acides (méme de 2,5 pH) que les sols sous les peupla-
ments accusant une structure d’essences plus naturelle. A mesure que l'altitude
augmente, les différences entre les pH diminuent, bien que l'acidité totale augmente.
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Les monoculturas d’épicéa acidifient par conséquent relativement le plus les sols
dans les régions de plaine et accidentées, & savoir dans les régions climatiquement
plus seches et plus chaudes.

6. Les sols sous les peuplements d’épicéa artificiels des plaines accusent le ré-
gime d’azote empiré — notamment la réduction des formes d'azote facilement assi-
milables — et des réserves considérablement abaissées des matiéres nutritives faci-
lement utilisables (CaO, K20, P20s5). Ce fait est di notamment a I’humification ré-
duite, a I'accumulation de I'humus superficiel et brut et au cycle biologique affaibli
des substances nutritives. Les résultats jusqu’ici obtenus montrent par conséquent
quil se produit une altération de certaines propriétés de sol sous les monocultures
d'épicéa dans les régions de plaine et accidentées.

Les résultats des études, concernant la représentation possible de I'épicéa dans
les peuplements forestiers, sans altération des propriétés de sol, montrent que ce
sont le régime hydrique dans le sol pendant toute ’année et les réserves en matiéres
nutritives qui constituent le facteur trés important. La teneur en humidité augmentée
dams le sol pendant la période d'été permet, dans les régions de plaine et acciden-
tées, une admixtion plus grande d’épicéa aux peuplements forestiers, sans pour cela
altérer les propriétés du sol importantes au point de vue écologique.

A mesure que l'altitude augmente, depuis les plaines jusqu’aux régions de
montagne, l'effet dégradant des peuplements d'épicéa sur le sol s’affaiblit et on peut
par conséquent augmenter l'addition de 1'épicéa aux peuplements forestiers. Il est
probable que dans les régions de montagne l’épicéa n’agit pas sur le sol d'une
facon dégradante.

The author’s address:
Prof, Dr. Ing. Josef Peli§ek, DrSc, lesnicka fakulta VSZ, Brno
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M. Vyskot THE MANAGEMENT FOR RAPID GROWTH
AS CONCEIVED BY BOHDANECKY
IN HIS CZECH THINNING METHOD

B The method developed by a Czech forester, Josef Bohdanecky, which
is referred to as the Czech or Orlik or Three-millimeter Thinning, still excites
a great deal of interest among professional circles, especially the assumption
of and the requirement for the so-called Management for Rapid Growth the
method involves. Bohdanecky’'s System is based on the principle of the
so-called spatial silviculture; this strives for a maximum of increment over
a relatively short interval of time by means of the vigorous apparatus of as-
similation. Depth of the live (green) crown, as claimed by Bohdanecky,
is to exceed one half of the mean stem height during the greater part of the
growth process.

Author of this Czech Three-millimeter Thinning was inspired, better com-
pelled to apply the mode of heavy silvicultural treatment in dense spruce stands
of the area Orlik nad Vltavou. He compared the excessively dense stands
obtained by artificial regeneration (seeding) with those characterized by an
open canopy, deriving his views from the condition of the Boubin Virgin Forest
Park, Sumava region (Ger.: Bohmerwald) and from the Orlik Castle Park
stands.

Josef Bohdanecky made a statistical-topographical and silvicultural
description of the Orlik Forests, to serve aims of the excursion organized by
the Bohemian Union of Foresters as a part of their 42%¢ Plenary Session held
August 4—06, 1890. For the year 1903 an excursion was planned to the Orlik
Forests for the International Union of Forestry Research Organizations. Un-
fortunately, the violent hailstorm of July 19, 1903, which caused appreciable
damage to stands in the areas to be inspected, practically made the excursion
impossible. Nevertheless, a guidebook to the Orlik Forests, compiled by Josef
Bohdanecky, has come down to us.

The question might be raised why attention is drawn at present to this
apparently historical method. Our reason is not only the piety to Bohdanec-
k y's work which, unquestionably, is worthy of esteem, but primarily because
his system of increment stimulation in spruce stands has not lost its efficiency
in many a respect. In essence, Bohdanecky applied the “C” Thinning
Grade, i. e. Heavy Thinning according to the Kraft or Kong§el Classi-
fication. It is true that the thin crown cover results in greater tapering and
knottiness of stems; but, unlike the “B” Grade (Moderate Thinning), its
enormous advantage lies in that hardiness of even-aged spruce stands improves
and the average stem attains a larger size in a shorter period of time. In
his studiess Bohdanecky reports to have attained, due to permanently
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applied system of spatial management in stands with a thin crown closure,
an average growth ring accretion of 3.50 mm per annum, while applying the
so-called close canopy in stands produced by broadcast sowing, only 0.90 mm
accretion was recorded. A comparison of stands of the same type and develop-
ing under equal environmental conditions made Bohdanecky draw the
following conclusion: “It is therefore not the soil fertility but exclusively the
method of stand tending which accounts for the different yields obtained from
these forests”.

INVESTIGATION PROPER

Unfortunately, it is to be stated that the original sample plots laid out
by Josef Bohdanecky to allow judgment of the results obtained by his own
method and to serve for excursions of forestry scientific associations were not
followed up during the subsequent years, and neither were they preserved in
the original state.

Therefore, during the 1965—67 summer seasons, preserved remainders of
the sample plots and stands where Bohdanecky had demonstrably applied
his concept were examined by means of the retrospective method. In this con-
nection, a technique developed by us and described in our paper, Method of
Foundation and Evaluation of Thinning Sample Plots (Vyskot 1966), was
used. Moreover, analyses were made in groups of trees from which cores of
wood had been extracted by the increment borer.

Three model stands were selected
and examined as the representative
units; one of them being the stand cal-
led “U Mauzolea, in the Orlik Castle
Park, while the other two, designated
93p and 97g, are located in the Karlov
forest section, Ostrovec Forest District,
Pisek Forest Unit.

In 1967, our |estimation of the
“U Mauzolea’ spruce stand in the Or-
lik Castle Park revealed the following
values: age 112 years, age class VI, in-
termediate site index 4, mean stand
diameter 31.6 cm, mean stand height
28.3 m, number of trees per hectare
525, mean stem volume 1.15 cu. m.,
and growing stock per hectare 606.25
cu. m;
the 93p stand was found to be
102 years of age, its age class was VI,
intermediate site index 2, mean stand
diameter 39.0 cm, mean stand height
30.3 m, number of trees per hectare
413, mean stem volume 1.82 cu.m,
growing stock per hectare 772.64 cu. m;

the 97g crop showed to be in
1967, 101 years of age, its age class
1. Spruce stand near the Mausoleum, 1967  was estimated as VI, intermediate site
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3. Stand 93p — sample plot, 1967
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‘w in'o the crowns of the stand 97g,

index 3, mean stand height 29.7 m,
mean stand diameter 35.8 cm, number
of trees per hectare 561, mean stem
volume 1.46 cu. m, and growing stock
per hectare 822.15 cu. m.

Photos 1—5, made in 1967, show
conditions of the forest stands examin-

ed.

Table I presents an example of the
growth ring measurements over the
period 1881 —1902.

Figures 6 —11 are representations
of the increment polygons relative to
growth rings for the forest stands under
study.

Diagrams 6 and 7 refer to the
“U Mauzolea" stand. The highest va-
lues attained are clearly seen within the
range of 1830—1900, the peak being
about the year 1890. Influence of the
Pohdanecky method of thinning is

5. Stand 97g — east view, 1967
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1. An illustration of the table showing the current annual increment of the annual rings of Spruce in the stand “Near the Maus-

oleum” in the years 1881—1902

|
Tree
Nr. 1881.... years ...1902
3 05 05(05| 05| 1,2 20| 30| 30| 35| 40| 50| 50| 50| 30 30| 30| 20| 30| 25| 2,0| 1,5| 2,0
5 1,0/ 08|05 10| 15| 15| 20| 30| 3,0| 40| 40| 40| 3,0 | 2,0 2,0 3,0 3,0 2,0 | 1,5| 2,5 | 2,5| 3,0
8 20| 20| 30| 25|25 25| 20|20(|20]|]20)35|35|25| 10| 20| 20| 25|20, 1,0 2,0 1,5 1,0
12 10| 1,5 15| 1,0| 25| 35| 30| 50| 40| 30| 3,0 35| 25| 35| 25| 20| 1,0 2,0 2,0 | 2,0 | 2,0 1,5
21 51515 20| 25| 30| 30| 20| 30| 25| 25|30|25|25|15|20(| 15| 20| 1,8| L,5| 1,5 1,5
25 20( 10| 25| 40| 40| 25| 20| 20| 15| 20| 20| 20| 1,5| 30| 25| 25| 20| 1,0| 20| 1,0| 0,5 0,5
37 05| 1,0| 1,0 | 1,0| 2,0 | 40| 50| 50| 30| 20| 20| 20| 1,5| 30| 20| 1,5 1,0 1,0o| 1,0 | 1,0 | 1,5 1,0
38 1,5 20| 10| 20| 20| 20| 30| 25| 30| 2530|2525 15(20| 20| 20| 20| 1,5| L.5| 1,5 1,5
39 25|30 25|25(15|10| 30| 20| 30| 20| 2020 1,5| 10| 15| L,5| 1,5 20| 1,5 1,5 1,0 1,0
Sa: 12,5 14,0 19,7 26,0 26,0 28,0 22,5 19,0 17,5 14,8 13,5
’ 13,3 16,5 22,0 26,5 24,0 27,5 25,0 19,5 17,0 15,0 13,0
s:| 14| 15| 1,6 | 1,8 22| 24| 29| 29| 30| 27| 31| 30| 2523|2121 20| 1,9 1,6 1,7] 1,5 1,5




iner.

inmm,

A A A A A A A A
959 670 &5 1590 c 1970 ‘913 years 191 1920 1930 190 1950 1960 1956 years
6. Current annual increment 7. Current annual increment
of the annual rings in D.b.h. of the annual rings in D.b.h.
in the stand near the Mauso- in the stand near the Mauso-
leum, in the years 1859-1913 leum, in the years 1914-1966

er
mm

mner

in mm
1.6
1.0
A
B0 year 921 w0 w0 0 1960 1ees year:

8. Current annual increment 9. Current annual increment
of the annual rings in D.b.h. of the annual rings in D.b.h.
in the stand 93p, in the years in the stand 93p, in the years
1869-1920 1921-1966
41
an
i incr.
: inmm
11 11

05

1870 1880 1890 1860 1910 1;70 years 79?1 19A30 7?40 79A5{7 1;50 1366years

10. Current annual increment 11. Current annual increment
of the annual rings in D.b.h. of the annual rings in D.b.h.
in the stand 97g, in the years in the stand 97g, in the years
1870-1920 1921-1966
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IT. Ist group. Increments of the dominant and suppressed trees in the system of successive regeneration fellings

Thickness
| | " - e E Increment
Sample Age 1,3 ' 5,7 | 11,4 | 17,0 | 23,0 | B g 8 E during last
Tree 5 5 gd 10 years
tree - Local name stump e 5 Notes
number | SPECIeS . Plasih g o % =y
! in m of lengt 35 | S8
years cm m m? cm %
19 Spruce Kaly 150 76 66 61 55 47 38 38,2 | 5,86 2,0 0,9 Main
20 | Pine » Kaly 140 60 56 | 45.8| 40,5| 37 | 29 | 33 | 3,18 | 3,4 | 1,9 | ‘fees
‘g
21 Spruce @9 Kaly 141 30 27 | 24 | 22 19 14,5/ 31 | 0,87 | 0,8 | 0,9 | Suppressed
TE trees
HE]
41 Fir SE Kaly 161 62 53 47 44 37 28 33,6 | 3,71 3,0 1,6 | Main
o trees
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III. IInd group. Increments in even-aged stands in which light thinning followed the cleaning

Thickness
1,3 | 57 | 11,4 | 17,0 | 23,0 | o | T
Sample Tree Age stump T 48 during last
. ut::ger Low: Local name in m of length _a E gg 10 years Notes
a g — g)o
(3] (] :a
HE | > 8
years cm m m? cm %
a) Mean sample trees
District
1 Sobédraz 60 10,0 7.5 4,2 - — — 8,4 | 0,019 1,0 3,4
“Babi Louzek”
2 Karliav les
“Kaly”” 40 8,4 6,7 4,4 — -_— — 9,0 | 0,016 3,8 | 16,0
4 Malé “Hluboky”” 70 11,8 10,3 73 — £ — 12,0 | 0,049| 1,6 | 3,02 é
5 Malé S
“Staré zadusi” 75 18,2 14,2 | 11,6 | 5,1 e — 14,3 | 0,115| 1,6 | 3,02 E
0 5
s b) Main sample trees 4
o Q
1 9 Sobédra g
“Babi Louzek” 60 14,4 11,2 8,5 - — o= 11,0 | 0,051 | 2,4 5,6 5
(]
2 Karluv les ,,Kaly” 40 17,0 12,4 9,2 — — — 12,0 | 0,075| 4,5 | 10,8 “a
4 Malé “Hluboky”’ 70 13,0 11,3 8,6 — - - 12,0 | 0,064 | 2,0 5,6
5 Malé
“Staré zadusi” 75 22,2 20,0 | 16,5 | 11,3 = = 18,6 | 0,274| 2,0 | 3,06
7 Sobédraz
“Vojtovky” 75 31,0 22,1 17,8 | 15,1 — — 21,9 | 0,420| 4,0 6,0
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IV. IIIrd group. Increments in even-aged stands in which heavier thinning followed the cleanning

Thickness

é ’ 1,3 ‘ 5,7 j 11,4 ’ 17,0 ’ 23,0 5 | Increment

Age stump |[— s 4y O during last
§ s;P)I;I;ei(;s 525;?:2 Local name : ’ in m of length _g E 35 10 ygars Notes
g B | 8 )
2 SE |25
£
3 years cm m m? cm ‘ L/

a) Mean sample trees !
11 | Spruce | Serkov Park 27 15,8 | 12,7 92| — - = 12,0 | 0,078 52 | 10,8 cut of
12 | Spruce | Novy Dvar | Karlav les 27 165] 120 | 98| 48| — — | 150 | 0,086| 56 | 13,0 }the stock
13 | Spruce | Sobé&draz Pascka 39 16,0 | 11,6 | 10,0 | 3,9 | — — | 14,1 | 0,070| 2,4 | 82 '
14 | Spruce | Sobédraz Laciny 39 19,0 | 14,9 | 13,2 | 10,0 | — = 17,5 | 0,180| 3.2 | 7,0 CD"_tl;’.‘h.
15 | Spruce | Soté&draz Biezova 41 23,0 | 16,5 | 145 | 98| — — | 185 0,210 4,9 | 83
17 | Spruce | Rukévec Jedli 38 18,0 | 16,0 | 13,0 9,0 — — 17,1 | 0,150| 6,0 | 10,8 [ycut of
18 | Spruce | Rukavec Boubelka 46 230 | 175 | 150 | 95| — — | 16,6 | 0,190| 4.6 | 7,7 }the stock
b) Main sample trees

11 Spruce Serkov Park 27 25,0 | 20,0 | 16,5 8,6 — — 15,3 | 0,250| 8,0 | 10,8
12 | Spruce | Novy Dvar | Karlav les 27 30,0 | 20,8 | 16,6 | 9,0 | — — | 150 | 0,264| 94 | 12,0
13 | Spruce | Sobédraz Pascka 39 27,0 | 20,6 | 17,8 | 10,7 | — — | 17,0 | 0,280| 5,0 | 6,69
14 | Spruce | Sobédraz Laciny 39 27,0 | 22,6 | 19,7 | 12,6 | — — | 17,3]0,330| 60 | 7,69
15 | Spruce | Sobédraz Bfezova 41 350 | 250 | 21,0 | 158 | 90| — | 22,0 | 0,470| 6,8 | 8,64 fl‘;e‘ ‘s’tfo 5
17 | Spruce | Rukévec Jedli 38 32,0 | 26,0 | 21,0 150 | 40| — | 195 0440| 6,4 | 7,40
18 Spruce Rukavec Boubelka 48 34,0 | 26,0 | 22,0 | 17,5 9,0 — 21,1 ‘ 0,520 | 5,0 5,20
22 | Spruce | Rukdvec Supanda 76/111 | 59,0 | 49,0 | 43,4 | 378 | 316 | 20,0 | 320 ‘ 2,670| 3,2 | 2,00
23 | Spruce | Zbonin Hrubé 85 57,0 | 47,0 | 41,0 | 33,0 | 27,0 — 25,0 | 1,995| — =
24 | Spruce | Zbonin Cekani { 85 66,0 | 58,0 | 52,0 | 42,6 | 30,0 | — | 27,8 | 3,280| 7,0 | 3,00 —
25 | Pine Novy Dvir | Shof 85/90 | 60,0 | 56,0 | 46,0 | 38,5 | 29,0 | — | 26,0 | 2,670 — — || 25years’
45 | Pine Rukévec 50 36,0 | 280 | 230 17,0 | 90| — | 21,0 | 0570| 6,8 | 7,40 Iunder-
48 | Spruce | Rukévec 57 20,0 | 40,0 | 340 | 280 | 170 | — | 235 | 1,300| 80 | 5,80 &V




13. Ist group — sample tree No 19 — Spruce

14. IInd group — sample tree No 4 — Spruce



16. IVth group — sample tree No 28 — Spruce
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V. IVth group

. Spruce stands

in the light increment system

Thickness .
Increment during
5 l the decade
_E on 1,3 5,7 11,4 | 17,0 | 23,0 g
Age the " w 9 =

= Tree Forest g 5] °-a

; species district Lisel. siane stosk in m of the lenght s & Eg

g B3 | 39 1869/79 1879/89
g eg | S8

'B‘ -l o S0

=

& years cm m m® cm 9% cm %
27 Spruce Sobédraz u Sobiku 55 34,0 | 25,0 | 17,2 | 12,1 — - 17,0 | 0,350 3,4 5,0 3,5 4,8
28 | Spruce | Sobédraz u Sobiku 51 34,0 | 24,0 | 185 | 144 | — — 18,0 | 0,403 | 2,3 3,5 5,9 8,8
29 Spruce Sobédraz u Sobiku 51 32,0 | 22,0 | 17,9 | 12,5 — — 18,0 | 0,353 | 2,2 4,0 551 8,2
30 Spruce Sobédraz u Sobiku 51 31,0 | 22,0 | 17,1 | 11,3 - — 17,0 | 0,330 | 2,2 3,9 4,2 6,9
31 Spruce Sobédraz u Sobiku 66 33,0 | 27,0 | 21,9 | 15,5 — - 19,5 | 0,535 | 2,4 3,5 5:2 72
32 Spruce Sobédraz u Sobiku 50 42,0 | 30,0 | 25,5 | 18,2 — — 20,3 0,680 43 6,0 8,5 9,7
33 Spruce Sobédraz u Sobiku 52 34,0 | 24,0 | 21,0 | 14,6 — — 19,2 | 0,435 2,6 4,0 5,3 7,6
34 Spruce Sobédraz u Sobiku 63 40,0 | 26,0 | 24,6 | 16,1 — — 18,2 | 0,560 3,3 5,1 5,6 7,6
35 Spruce Sobédraz u Sobiku 65 39,0 | 26,0 | 24,2 | 18,0 — — 19,6 0,590 | 3,1 4,5 5,4 73
36 Spruce Sobédraz u Sobiku 60 40,0 | 26,0 | 23,3 | 15,9 — — 19,0 | 0,565 4,1 6,2 6,2 8,4
37 Spruce Sobédraz u Sobiku 64 35,0 | 27,0 | 22,3 | 15,8 - - 18,0 | 0,492 3,5 5.3 6,8 8,8
38 Spruce Sobédraz u Sobiku 72 35,0 | 26,0 | 22,7 | 17,4 — — 18,9 0,520 3,0 4,2 4,8 6,4
39 Spruce Kostelec Zahtrka 61 46,0 | 33,0 | 28,0 | 20,0 9,6 — 21,0 | 0,820 - — 8,7 7,4
40 Spruce Kostelec Zahurka 57 45,0 | 36,0 | 31,5 | 21,0 9,0 — 21,0 0,980 — - 9,6 8,0
42 Spruce Rukavec Dubi 50 34,0 | 27,0 | 24,0 | 18,0 | 10,0 — 21,6 0,600 - — 5,0 5,9
43 Spruce Rukévec Dubi 50 38,0 | 29,0 | 25,0 | 21,0 | 11,0 - 22,8 0,710 — - 8,0 8,0
44 Spruce Rukavec Dubi 50 40,0 | 32,0 | 28,0 | 21,0 | 11,0 - 21,6 0,800 — — 7,4 8,3
46 Spruce Rukdvec VI¢i jamy 80 62,0 | 49,0 | 41,0 | 34,0 | 24,0 9,0 27,0 1,980 o= 5,2 3,6
47 Spruce Rukavec VI&i jamy 90 57,0 | 47,0 | 39,0 | 34,0 | 25,0 | 12,0 | 28,3 | 2,020 - — 7,6 5,0
53 Spruce Kostelec Zahurka 53 51,0 | 43,0 | 37,0 | 29,5 | 18,3 — 23,5 1,540 — — 8,4 6,1




quite evident here. Things are also similar with the 93p forest crop, except
that the highest values are recorded about the year 1880. Diagram 10, which
refers to the 97g stand, present a similar pattern.

For illustration, some results are presented of the analyses made by Boh -
danecky in the sample trees from stands under different systems of tending,
over the decennia 1869 —1879 and 1879—1889; pertinent data are shown sum-
marized in Table V and in Figs. 12—16.

The objects of our study were the characteristic types developed under
equal site quality and stand quality under the shelterwood and the clear-cutting
system, and further with the use of the light increment system in sample
trees (Fig. 12).

From the Second Group where the increment was examined of even-aged
stands under the Mcderate Thinning Grade, sample trees No. 4 are demonstrat-
ed; the former being the average sample tree, the latter representing the main
stem, boih expressed by the Bohdanecky print method.

In the Third Group, spruce tree No. 13 appeared most illustrative for
and typical of the whole series; it represents a pair of the average sample tree
and the main stem of a spruce aged 39.

In the Fourth Group, spruce tree No. 28, aged 51, indicates in an illustrat-
ive manner the so-called light increment system.

The above data give evidence that even Bohdanecky was able to
demonstrate, through the results of his studies, marked differences between
the various silvicultural systems applied.

EVALUATION OF THE RESULTS AND CONCLUSIONS

Development of a new thinning method, which made our {forestry
famous and has, since its introduction, been known in the world as the Czech
or Orlik or Three-millimeter Thinning, is due to Josel Bohdanecky. His
method laid the foundations of a new concept, the so-called Management for
Rapid Growth (Ger.: Schnellwuchsbetrieb). Despite the fact that origin of the
Bohdanecky System dates back to the end of 19th century, the idea has
proved to be far from a historical event only; just the opposite being the truth,
it has shown to be highly up-to-date at present from the view of our requirements
and their solution, not only here but also and mainly abroad.

The original forest stands under the Bohdanecky System were, at
a later time, not tended by his method; obviously, no long-term home evi-
dence is now available concerning results of this interesting idea. The more
is it therefore urgent now to reconsider the method and to delimit its positive
effects and results in the light of the present and future needs of forest
management.

It is well known that Bohdanecky was inspired by differences in the
annual increment of growth rings; in open stands this increment was found
surpassing the value of 3.5 mm, while in those under the dense canopy and
established by seeding, the value did not exceed 1 mm. Therefore, he advised
to practise in essence the Heavy Thinning Grade in forest stands from their early
years already, in order to maintain the crown large and thus providing for its
full production. The heavy thinning was involved in essence, according to the
Classification System introduced by Kons§el (C-Grade).

In order to obtain factual evidence on the Bohdanecky System we
made use, on one hand, of the retrospective method, while on the other, com-
parative thinning plots have been established where his System becomes part of
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the comparative series. It goes without saying that, in applying the retrospective
method, preference was given to these stands where Bohd aneck ¥ had actual-
ly practiced his System and which may serve our aims as model crops. In
this respect the requirement was met best with by the “U Mauzolea” spruce
stand, part of the Orlik Castle Park, and by two other stands designated 93p
and 97g and located within the Karlov forest section, Ostrovec Forest District,
Pisek Forest Unit. Concerning the other purpose research plots have already
been established within the R4sna Forest District, Tel¢ Forest Unit, and within
the Plesny Forest area controlled by Management of the Military Forests and
Estates at Horni Plana.

For the retrospective studies (these being the object of our paper) we made
use mainly of the historical and analytical methods, including the analyses of
sample trees and of growth rings. It follows from the documentary material
available that during the time Josef Bohdanecky was applying his System
in forest around the Orlik Castle, i. e. from 1880 and up, the diameter in-
crement increased, due to his thinning method, from the 1-mm growth ring up
to the 3—4 mm growth ring per year, individual trees recording as much
as 6 mm increment. This finding allows to state that the aim Bohdanecky
had set to himself, i. e. to improve resistance in the excessively dense spruce
stands of the Orlik region against destructive agents and to produce well
marketable assortment of timber, was reached.

Naturally, well-founded objections were also raised relative to unsuitability
of his method for the production of assortments characterized by high quality
parameters. After all, Bohdanecky himself was quite aware of this short-
coming. Yet, the useful and topical contribution of his System which, as a
matter of fact, has expanded the scope of thinnings, is to be seen in promotion
of the resistance of spruce monocultures and in production of thicker assortments
in a shorter rotation. Similar results have also been reported from sample plots
abroad, even with spruce stands of higher elevations, such as is the Thuringian
Forest (Thiiringer Wald). Accordingly, the method developed and introduced
by Bohdanecky is to be considered still up-to-date and worthwhile paying
attention to, both as a theory and its practical application as well.

Received for publication May 19, 1969
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Prosté hospodaistvi prirustné v pojeti ¢eské probirky Bohdaneckého

Josel Bohdanecky proslavil nase lesnictvi probirkovou metodou, ktera je
ve svété znama pod ndazvem probirka c¢eskd, orlickd nebo trimilimetrova a dala
zaklad novému smeéru tzv. prostého nebo urychleného hospodarstvi piirastného
(Schnellwuchsbetrieb). I kdyZ Bohdaneckého systém vznikl koncem minulého stoleti,
neni historismem, naopak se stava znovu velmi aktudlni z hlediska soudobych po-
tf'eb a jejich reSeni u nas a zejména pak v zahraniéi.

Puvodni Bohdaneckého porosty nebyly dale péstovany jeho zpusobem, takze
nam chybi dlouhodohy domaci dikaz o vysledcich této zajimavé metody. Tim spise
je ti'eba vénovat ji znovu pozornost a vymezit jeji pozitivni vlivy a vysledky v sou-
dobé i perspektivni potrebé lesniho hospodaistvi.

Je znamo, Ze Bohdaneckého inspirovala rozdilnost ro¢niho piirastu letokruht,
ktera presahovala u uvolnénych porostt 3,5 mm, zatimco u husté pésténych porosti
vzniklych siji neprekracovala 1 mm. Proto v podstaté doporucil péstovat porosty od
mladi zasahy silné intenzity, tak aby byla udrzovana velkda koruna a mohla plné
produkovat. Slo v podstaté o silnou probirku podle KonSelova tiidéni (stupen C).

Abychom ziskali faktické dukazy o Bohdaneckého metodé, pouzili jsme jednak
metody retrospektivini, jednak zakladame srovnavaci probirkové plochy, kde je jeho
zpusob soucdsti vyzkumné iady. Pro retrospektivni metodu byly piirozené zvoleny
porosty, v michZ Bohdanecky pracoval a které mohou slouzit jako srovnavaci ob-
jekty. Jsou to smrkovy porost ,,U Mauzolea“ v parku u zamku Orlika nad Vltavou
a porosty 93p a 97g lesnického tseku Karlov, polesi Ostrovec, Lesni zavod Pisek.
Pro druhy ucel jsme jiz zalozili vyzkummné plochy na polesi Rasna, Lesni zavod
Tel¢, a na spravé Ple$ny, reditelstvi Vojenskych lestt a statkt v Horni Plané.

Pro retrospektivni 3etieni, které je predmétem na$eho sdéleni, jsme pouzili
predev§im historické a analytické metody véetné rozboru vzornikii a letokruht.
Z dokladového materialu vyplyva, ze v dobé plisobnosti Josefa Bohdaneckého
v lesich kolem Orliku, tj. od roku 1880, se zvysil tloustkovy prirtst porostd v da-
sledku jeho probirky z Imm letokruhu roéné na letokruh 3—4mm, pricemz u jed-
notlivych stroma ¢éinil aZz 6 mm. Je mozno konstatovat, Ze Bohdaneckého zameér
zpevnit prehoustlé smréiny orlické oblasti proti bofivym c¢initelim a vypdéstovat
v nich dobfe zpenézitelné sortimenty dieva byl splnén.

Samoziejmeé, Ze se vyskytly opravnéné namitky o nevhodnosti jeho zplsobu
pro vypésténi sortimentd s vysokymi jakostnimi parametry. Toho si byl ostatné
védom i sam Bohdanecky. Za pozitivni a aktualni piinos jeho systému, ktery
vlastné prertstda rdmec probirek, je nutno uznat posilovani rezistence smrkovych
monokultur a dosazeni tlustSich sortimentt v krat$i obmytné dobé. Obdobné vv-
sledky také prinesly zahrani¢ni vyzkumné plochy i ve smréinach vys$Sich poloh,
jako je napr. Durynsky les. Proto je tfeba povazovat Bohdaneckého metodu i nyni
za aktualni a hodnou pozornosti jak v teoretickém smyslu, tak i v praktickém
uplatnéni.

ITpocroe npHpOCTHOE XO3ANMCTBO B NOHATHH YeuicKod pybkm npopexmBanus bBormanenxoro

Mosep Bormameuwxwuit mnpocnasus Hame JIeCHOe MeJ0 METOIOM TPOXONHBIX PyBOK;
ara pybka Tonyumsa B MHpE Ha3BaHMe UENICKAS, OPJHIKAA WMJIM TPEXMMJUINMETPOBAs W TOJO-
JKUJIa OCHOBy HOBOMY HanpaBﬂeHﬂ]O TAK Ha3s. leOCToro HIIH yCKOpeHHOr‘O npﬂpOCTHOI'O x03ﬁﬁ’
cra (Schnellwuchsbetrieb). Xors cucrema Borpasenkoro Bo3HMKJa ellje B KOHE MPOUIIOrO
BeKa, BCe JKe OHAa He sABJAETCA HCTOPHYECKMM | MpOULILIM, a, Haobopor, OHa CcHOBa CTa-
HOBMTCA C TOYKM 3PEHHs COBPEMEHHBIX HyXI HApOMHOTO XO3fAiCTBA M MX PpEueHuil OveHb
aKTyaJbHOM HE TOJBKO y HacC, HO M 3a TpaHHLEH.

[MonnuuHEle HacakmeHHs BOrZaHenkoro B NOCAEACTBMM He pPas3BMBAJIHCh TIO €ro MeTouy
W I03TOMy OTCYTCTBYET HOJTOBPEMEHHOE OTeYEeCTBEHHOe IOKA3ATEJLCTBO O pe3dyapTaTax 9Toro
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uHTepecHoro Meroma. M mnosroMy Tem Gosee Heo6XomMMO CHOBa OOGPATHTL HA4 HEro BHHMAHHUE
¥ ONpENEJUTh €ro IIOJOKUTENbHBIE BIMAHUA M PE3yNbTaThl B COBPCMEHHOH u Gymymieit mnorpe6-
HOCTH JIECHOTO XO3AHCTBA. V

WssectHo, uro Bbormamemkoro sauHTepecoBasa pasHHIa B [PUPOCTE TOAMUHBIX
KOJIEI[, KOTOpast B TPOpe/KeHHBIX HacaMkueHusAx npespiuiana 3,5 MM, B TO BpeMs KakK B TyCTHIX
CeAHBIX KyJabTypax OHa He TIpeBblana 1 MM HOBTOMY OH B CYIIHOCTH PpPCEKOMEHIO0BAJ BhI-
pamuBaTh HaCaXXIIeHHUfA yxXe C MOJOHOCTH C NPpUMEHEHHEM HWHTEHCHBHLLY py60K yxojxa, Tak
yrobbl BCe BpeMs noanepskuBajack 0Gosiblmas KpOHAa C IIOJHOM Npoyykuueid. B cymHocTH aeno
KacaJoch CHJIBHOM NpoxonHoi py6koit cornacHo knaccupuxauum Konmena (crenens C).

HJU( PETpPOCHEKTHBHOIO HMCCICIOBAHUSA, KOTOpGE ABJAACTCS TPEAMETOM HACTOMUIETO COOﬁluC‘
Fusd, Mb MCNOJIb30BAJIM, Tpexae BCero, HUCTOPHUUYCCKHE M aHAJUMTUYCCKHE MEeTOABI, BKJOYAas aHa-
N3 006pasiioB TOAMYHBIX Kojel. M3 nokymeHTOB BEITEKaer, uyTo BO Bpems AesreasHocri M. Bor-
nanenkoro B secax pokpyr Opuamka, T. e. ¢ 1880 roma, muamerp npupocra HacaxkicHHiIl B pe-
gyabrate NpoXomHelx pybox yBemuumacs ¢ 1 MM romuuHOoro kosena Ha 3—4 MM, npaueM
y OTHEeNbHBEIX llepeBbeB OH jocturan paxke 0 mMM. MoXHO KoHCTaTHpOBaTh, 4TO wejib bBoraaHen-
KOT'O YKPENHTb YPE3MEePHO TYCThIE CJNLHMKH OPJHUIKON 0BJacTH MPOTHB paspymwaomux. akropos
M BBEIPACTHTH B HHX COPTHMEHTHl IpPEeBECHHBI ¢ xopowuM ¢uHaHcoBbiM addexroM, Oblna no-
CTUTHyTA.

ECTCCTBEHHO, YTO BO3HMKAJH OBOCHOBAHHLIE BO3payK€HUA O HENPUTrOnHOCTH MeTona BOT}I&‘
HEIKOTO JUJIA BBIPAIMBAHUA COPTHMEHTOB C BBICOKMMM Ka4yeCTBEHHBIMH IlapaMeTpaMu. OTO CO-
sHapan ¥ caMm Bormamenxuii. IlonoKuTenbHLIM M aKkTyaJbHBIM BKJIAUOM CucreMbl Boraa-
HELIKOI'0, KOoTopas COGCTBCHHO. BBIXOOHMT M3 PpPaMOK TMPOXOOHBIX pyGOK, HeobxonuMo NpHU3HATH
yCHJIEHHE YCTOMYMBOCTH €JIOBRIX MOHOKYJBTYP M JIOCTIKeHue 6osiee TOJICTBIX COPTHMCHTOB 3a
Gonee KOpPOTKMiT cpok obfopora pyOku. AHaJOrM4HBIE pe3yJbTaThl Jajd TAKKe 3arpaHuuHble
CHLITHBIC TUIOM[AM Jla’)ke B €JbHHMKAX, pACIOJIOKEHHBLIX Ha OOJblIeif BHICOTE HAX YPOBHEM
MOps, Kak Hanp. Hypl‘leCKHﬁ Jiec. HOSTOM)’ MEeTOL BOF}IEHCIIKOT‘O MOKHO M B HAcCTOAIlICC BpPEMHA
CUMTATh AKTYaJbHBIM ¥ BaCHYKMBAOI[HM BHUMAHHM METONOM He TOJBKO B TEOPETHUYCCKOM
CMbICe, HO M C TOYKHM 3PEHHA NPAKTHYECKOTO IPMMCHEHHH.

Einfache Zuwachswirtschaft in der Auffassung der tschechischen Durchforstung
nach Bohdanecky

Josef Bohdanecky machte unsere Forsterei durch die Durchforstung, die
unter dem Namen die tschechische, Orlik oder dreimillimeter Durchforstung be-
kannt ist, beriihmt. Diese Methode legte die Grundlagen zur neuen Richtung, zu
so genanntem einfachen Schnellwuchsbetrieb. Obzwar das Bohdanecky’'s System
auch am Ende des vorigen Jahrhunderts entstand, ist es kein historisches System,
im Gegenteil, es wird wieder sehr aktuell aus dem Gesichtspunkt der gleichzeitigen
Bedtrfnisse und ihrer Lésung bei uns und besonders im Auslande.

Urspriingliche Bohdanecky’s Bestinde wurden nicht weiter nach seiner Art er-
zogen, sodafl uns langfristiger einheimischer Beweis liber die Resultate dieser inte-
ressanten Methode fehlt. Desto eher ist es notwendig auf sie einen Augenmerk
wieder zu richten und ihre positive Einfllisse und Resultate im gleichzeitigen und
perspektiven Bediirfnisse der Forstwirtschaft zu bestimmen.

Es ist bekannt, da Bohdanecky mit der Verschiedenheit des Jahreszu-
wachses der Jahresringe, die bei den freigemachten Bestiinden 3,5mm {iberreichte,

riihrend sie bei den dicht erzogenen Bestinden, durch die Saat entstandenen, nicht

1 mm iberreichte, inspiriert war. Deshalb hat er empfohlen im wesentlichen die
Bestdnde von der Jugend mit den Eingriffen von starker Intensitit zu erziehen,
sodaf} eine grofie Krone immer erhalten wire und vollig produzieren konnte. Im
wesentlichen handelt es sich um die Durchforstung, die nach der Konsel's Klassie-
rung stark war (Grad C).

Fur die retrospektive Erforschung, die ein Gegenstand unserer Mitteilung ist,
haben wir vor allem die historische und analytische Methode einschliefilich der
Analyse der Probestimme und der Analyse der Jahresringe beniitzt. Aus dem Be-
weismaterial folgt, daft in der Zeit der Bohdanecky’'s Tétigkeit in den Wildern um
Orlik, das ist vom Jahre 1880, hat sich der Durchmesserzuwachs der Bestidnde infolge
seiner Durchforstung nach aus 1 mm des Jahresringes jihrlich auf den Jahresring
3-4 mm erhoht, wobei bei einzelnen Bidumen hat er bis 6 mm betragen. Man kann
konstatieren. dafl die Bohdanecky's Absicht, die sehr dichte Fichtenwilder des Adler-
gebirge-Gebietes gegen die zerstorende Faktoren fest zu machen und aus ihnen gut
in Geld umzusetzende Holzsortimente erziehen, erfiillt war. -

Es ist selbstvestdndlich, dafl begriindete Einwendungen tliber die Unschiklich-
keit seiner Methode flir die Erziehung der Sortimente mit hohen Qualititsparame-
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tern vorkamen. Auch Bohdanecky selbst war sich dieser Wirklichkeit iibrigens be-
wufit. Es ist notwendig als positiven und aktuellen Beitrag seiner Methode, welche
eigentlich den Rahmen der Durchforstungen liberwéchst, die Stirkung der Resistenz
der Fichtenmonokulturen und Erziehung stirkeren Sortimente im kurzen Umtriebs-
alter, anzuerkennen. Analogische Resultate haben auch auslidndische Forschungs-
flichen auch aus den Fichtenwildern in den hoheren Lagen, wie zum Beispiel der
Thiiringerwald ist, gebracht. Deshalb ist es notwendig die Bohdanecky's Methode
auch jetzt fliir aktuelle und der Aufmerksamkeit wiirdige sowohl im teoretischen
Sinne, als auch in der praktischen Durchsetzung zu halten.

Le traitement simple d’accroissement en hauteur, en conception de I’éclaircie
de Bohdanecky (I’éclaircie tchéque)

Josef Bohdanecky rendait notre sylviculture célébre par la méthode
d’éclaircie, qui est connue dans le monde entier sous le nom I'éclaircie tchéque ou
trois millimétre ou 1'éclaircie d’Orlik et celle a posée les fondements d'une direction
nouvelle, ce qu'on appelle traitement simple ou traitement d’accroissement accéléré.
Bien que la méthode de Bohdanecky tirait son origine damns le siécle passé,
elle n'est pas une méthode historique, mais au contraire, elle devient trés actuelle
au point de vue des besoins contemporains et de leur solution chez nous er surtout
a l'étranger.

On n’a pas continué a cultiver les peuplements originaux de Bohdanecky
par sa méthode, et c’est pourquoi nous n’avons pas une preuve indigene de lon-
gues années des résultats de cette méthode intéressante. C’est pourquoi nous devons
préter motre attention a de mouveau et définir ses influences positives et les ré-
sultats dans le besoin contemporain et perspectif du traitement forestier.

On sait, que Bohdanecky était inspiré par la difference de 1’accrois-
sement des cermes annuels par an qui dépassait 3,5 mm dans les peuplement
libre, pendant qu'elle n'avait pas dépassé 1 mm dans les peuplements
dru cultivés faits par un semis. C'est pourquoi, au fond, il a recommendé
de cultiver les peuplements depuis la jeunesse par les coups d'une intensité forte, de
sorte gu'une couronne grande soit maintenue et pourrait produire pleinement. Au
fond, il s'agit de 1’éclaircie, forte d’aprés le classement de Kons3el (degré C).

Pour les recherches rétrospectives, qui sont 1'objet de notre rapport, avant tous,
nous avens utilisé une méthode historique et analytique inclusivement les analyses
des arbres d'essai et les analyses des cernes annuels. Il s'ensuit du matériel de do-
cument que pendant l'activité de Bohdanecky dans les foréts autour d'Orlik,
c.~a.-d. depuis I'année 1880, ’accroissement de diameétre des peuplements s’est élevé
en conséquence de son éclaircie du cerne annuel 1 mm par an au cerne annuel
3-4 mm, et le cerne annuel de chaque arbre était prés de 6 mm. Nous pouvons
constater, que lintention de Bohdanecky de raffermir les lieux plantés d'épi-
céas, qui sont trés épais dans le territoire & Orlik contre les facteurs démolissants
et d’y fair les assortiments de bois, qui peuvent étre trés bon convertis en argent,
a été rempli.

Evidemment, on a trouvé beaucoup d’objections fondées, que sa méthode de
cultivation d’assortiments avec les parameétres d'une haute qualité n’était pas fa-
vorable. Bohdanecky lui-méme avait une trés bonne confience de cela. Il est
nécessaire de prendre pour un apport positif et actuel de sa méthode, qui en ré-
alité dépasse le cadre des éclaircies, 'augmentation de la résistance des monocul-
tures d’épicéa et la formation des assortiments a l'dge de la révolution plus court.
On a obtenu les résultats analogiques sur les surfaces de recherches a l'étranger
aussi aux lieux plantés d’épicéas sur les places plus hautes, comme il y a dans le
Torét de Thuringie. Pour cette raison, il est nécessaire de prendre la méthode de
Bohdanecky jusqu'a présent pour une méthode actuelle, qui mérite 1'attention
tellement dans la signification théorique, tellement dans 1’application pratique.

The author's address:

Clen korespondent CSAV prof. Dr. Ing. Miroslav Vyskot, DrSc., lesnicka fakulta
VSZ, Brno
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G. Vincent GENETIC CONCEPT
OF SUCCESSFUL TRANSFER
OF FOREST SEEDS

The forest tree species do not produce seed evenly in individual years. For
making a planned forest regeneration possible, it is necessary to store seed of
the major tree species obtained in the years with full seed crops up to the years
with meagre crops. If the forest enterprises have not adequate equipment for
the storage of greater seed amounts, the seed transfer from the areas of abundant
crops to the areas of small crops becomes a regular solution. However, from the
economic point of view, it is necessary to proceed in this transfer’) in such a way
that the ecotypes applied in the establishment of forest stands must show a suf-
ficient resistance on their planting site and their wood production must not
be of worse quality than that of the autochthonous ecotypes.

Already in the first half of the 19th century, the renowned breeder
Vilmorin successfully planted out and produced in western France straight and
relatively rapidly growing pines originating from Baltic coast near Riga. Re-
cently, Rohmeder (1960) reports that Norway spruce, autochthonous in
the Bavarian forest, grows there slower than the spruce provenances originating
from the lowland regions of Poland situated farther north. It is also well known
that larch of the Sudetes (varietas Sudetica) is successfully grown in the
West European countries, the beech-nuts from East Slovakia are applied for
forest regeneration in Denmark and many Central European spruces grow
more quickly in southern Sweden than the native Swedish spruces.

We may therefore pose a question, under what site conditions the indi-
vidual ecotypes of major tree species show a favourable development, i. e. when
the transferred ecotypes of forest tree species respond to the changed site con-
ditions with satisfactory hardiness, suitable growth and valuable wood pro-
duction. -

This question may be answered either by the observations made for elu-
cidating the origin of subpopulations of the economically valuable forest tree
species, or by the results of sample plantations of the ecotypes transferred
from various latitudes, longitudes or elevations.

ORIGIN OF SUBPOPULATIONS (ECOTYPES)

The forests of Europe became during their migration in the Glacial and Inter-
glacial Ages, as well as in the Postglacial Age poorer in the number of species,
but at the same time, they were enriched by the new subpopulations resistant

1) When introducing seeds or seedlings of certain species inside of its natural
range, we generally speak about the tramsfer of ecotypes. On the other hand, the
plantation of wood species outside their natural range is called introduction.
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to the climatic of individual regions. Natural selection was a chief factor of the
process leading to the mentioned changes and to the origin of new subpopulations
in various geographic latitudes or in various altitudinal zones of the natural
range of a given species.

This follows yet from the works of Charles R. Darwin (1859) who,
basing on numerous observations made in various continents, showed that the
organisms bring forth much more progenies as to be able to hold out in a given
living space and that this overproduction of organisms is manifested by the
competition for life, by the “competition for sun” of higher plants. We can
read in the Darwin’s work The origin of species, page 61: “When we travel from
south to north, or from a damp region to a dry, we invariably see some species
gradually getting rarer and rarer, and finally disappearing; and the change
of climate being conspicuous, we are tempted to attribute the whole effect to
its direct action. But this is a false view; we forget that each species, even
where it most abounds, is constantly suffering enormous destruction at some
period of its life, from enemies or from competitors for the same place and
food; and if these enemies or competitors be in the least degree favored by any
slight change of climate, they will increase in numbers; and as each area is
already fully stocked with inhabitants, the other species must decrease.”

The presumptions of Lamarckists and Neolamarckists, according to which
the adaptation of organisms is not caused by natural selection, but directly
by external conditions, have not been proved. It was experimentally not proved
even the heredity of morphological adaptations which the Neolamarckists refer-
red to. Lysenko (1952, 1953) tried to “supplement” the conception of Neo-
lamarckists by darwinism. Nevertheless. his theory did not contribute to the
classification of the processes determining the evolution of organisms (see
Cizek, Hodainova 1966). On the contrary, Darwin's conception, ac-
cording to which the natural selection is the main factor or even the driving
force of the evolution, has been generally confirmed by recent studies in the
field of molecular genetics, without regard to the fact that the substance of this
selection has been recently sought in the mutual complete action of heredity,
mutability and competition for life.

The results of recent genetic studies give evidence on the significance of
mutations in natural selection. They indicate that the mutations grown in a given
environment to sexual maturity are often easily subject of crossing with the in-
dividuals possessing non-mutated genes and that the progeny of such crossing
may give rise to new subpopulations, which may be characterized by the com-
mon hereditary physiological and morphological qualities and the individuals
of them may be included in the ecotypes of a given origin.

Turesson (1931) states that the subalpine ecotypes of the same species
did not arise in all mountain massifs. For instance, the ecotype alpestris (or alpi-
nus) by Solidago virga aurea L. or Polygonum bistorta L. was found only in the
Altai Mountains but not in the Alps or in the Carpathian Mountains. Even this
proves that the subpopulations were stabilized through the natural selection,
which could not be the same in mountains of different continents. If the sub-
populations developed by direct adaptation, their beginning would be neces-
sary in all mountainous sites of approximately equal climatic conditions.

Because of sporadical occurrence of mutations in the populations of forest
tree species, the mutation rate of individual alleles is lower than 10°° A more
frequent occurrence of mutations may be assumed under extreme site conditions,
where the frequency of individual alleles changes and the new subpopulations
arise more frequently as a result of a more severe natural selection. Therefore,
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1. International experimental provenance plot in forest district Hlirka near Pisek. Plot with 26-year-old pines (Pinus sil-
vestris L.) from Poland, Bolewice (52°21’ 1. N., 26°10’ 1. E.). An example of continental pine-ecotype which excelled on the sites
in Southern Bohemia over pines from maritime climate not only by their growth, but also by shape of their trunk. At their
19th year the height of continental ecotypes was by 20,6 %, greater than the height of maritime pines. Photo Ri¢ny

2. International experimental provenance plot in forest district Zamecky near Trebomn. Plot with 26-year-old maritime pine-eco-
type from Elmstein, FGR (49°20’ 1. N, 7°55' 1. E.). Photo Riény




3. International experimental provenance plot in forest district Zamecky near Tiebon. Plot with 26-year-old North pine-ecotype
from Modum, Norway (60° 1. N,, 10° 1. E). In Southera Bohemia the height of pines from latitude 59—62° was in their 19h year
by 29,20/, smaller and at 20 years of age at the breast high diameter by 29,9, thinner than pines from latitude 50—53°. But
;pecirmems from the North had upright trunks with thinner side branches than the pines from Central Europe. Photo
Riény

4. Forest management at Tirebon, pine seed trees indigenous in Southern Bohemia. An example of Central-European hilly pine-
ecotype with stem of high quality. Photo Riény



5. Pradéd (“Great-Grandfather”) — mountain massif of Norti-
Mecravia, group of spruces (Picea excelsa LKk.) ol subalpinz eco-
typ2 at 1250 m above sea-level. Photo Hauk
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1. Fusarium solani (control) orig.

2.Fusarium solani contaminated by bacterium Erwinia cancerogena, orig.

3. Fusarium solani contaminated by bacterium Pseudomonas syringae, orig.

4. Fusarium solani contaminated by mixture of bacteria Erwinia cancerogena and
Pseudomonas syringae, orig.

5. Mycelium of Hypoxylon sp. (control)
orig.




6. Mycelium of Hypoxylon sp. contaminated by bacterium Erwinia cancerogeng, orig.

7. Dothichiza (Chondroplea) populea — control, orig.

8. Mycelium of fungus Chondroplea with coati of bacterium Erwinia cancerogena,
orig. )

9. Gerrﬁinating spores of fungus Chondroplea populea contaminated by bacterium
Erwinia cancerogena, orig.



the origin of a great majority of ecotypes in individual regions or altitudinal
zones of the natural range of major forest tree species is placed into the Glacial
Ages.

The fact that in the origin of subpopulations the natural selection was a
determining factor deciding on the occurrence of some mutation deviations or
their hybrids with non-mutated genes, the subpopulations became relatively
independent of the environmental conditions under which they arose. This fact
explains why many ecotypes may be successfully grown even in the more
distant regions.

THE RESULTS OF TEST PLANTING OF ECOTYPES TRANSFERRED
FROM VARIOUS LATITUDES, LONGITUDES OR ALTITUDES

THE HORIZONTAL TRANSFER

a) Planting of ecotypes from the more southerly latitudes into the more north-
erly ones and vice versa

In the European range of Norway spruce (Picea excelsa Link) the ecotypes
from the medium and low elevations of the Carpathians, Hercyne mountain
massifs and the Alps belong to the spruces which rapidly grow in their youth.
On the contrary, the northern spruces, i. e. the ecotypes from Norway, Sweden
and Finland are the slowly growing ones.

According to the investigations made in Sweden, Langlet (1948) maint-
ains that Scots pine (Pinus silvestris L.) and Norway spruce from southern
Sweden may be successfully grown within their natural range in the locations
distant not more than 250 km to the north or 200 km to the south, supposing
that they are at a nearly same altitude a. s. 1. as that of the mother stand or
tree.

This conclusion is conform with the results of investigations made in Cze-
choslovakia. The pines from the locations situated not more than 2° N. L to
the north and the spruces from the locations situated not more than 2° N. L
to the south developed favourably on the trial plots in southern Bohemia and
in the Silesian Beskids (Vincent, Flek 1953, Vincent, Polnar 1953).

These findings were also confirmed by the observations made in Romania.
Lazarescu, Nituand Calugarescu (1963) studied the transpiration
of 9-year-old ash (Fraxinus excelsior L.) of different provenances on the trial
plot at Mihaiesti. They found that the individual climatypes did not transpire
differently, as far as the dilference in the geographic latitudes from which the
ecotypes originated, did not exceed 2° N. 1. and the altitude a. s. 1. was nearly
equal.

On the contrary, the northern spruces from 62—65° N. 1. planted out on
the trial plots in the Silesian Beskids in 49°35" N. 1. showed at their age of
20 years

dbh.by . . . . . . . . . 30" smaller,
height by . . . . . . 25 0/, lower and,
wood production?) by . . . . .  69",smaller.

than the Central European spruces from 47—50° N. 1. (Vincent 1963).
The ecotypes originating from the geographic latitude distant more than 2° N. 1.

2) Wood having over 7 cm in diameter at the smaller end. ’
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from the planting site to the north or to the south were injured by early or
late frosts and hindered in their growth.

The trial planting results indicate that in the individual latitudinal zones
of the natural range of tree species the subpopulations prevail, the vegetaticn
rhythm (photoperiodism) of which corresponds to the day-length and to the
vegetation period of the mentioned zones.

b) The transfer from east to west

According to the measurements made by Bouvarel and Lemoine
(1957) on a trial plot in northern France and by Gathy (1960) on trial
plots in Belgium, the most rapid growth up to the age of 16 —19 years, under
maritime climate of West Europe showed the late-flushing spruces originating
from the continental climate of the Bielorussian Republic and from the medium
elevations of the northern Carpathians. Both spruce ecotypes with a short
vegetation rhythm showed no injuries caused by late frosts which are very
frequent in the maritime climate of northern France and Belgium.

The pines under maritime climate have a rather longer vegetation rhythm
than the ecotypes from the continental climate on a nearly same geographic
latitude. The first mentioned pines resemble the ecotypes originating from
the more southerly latitudes (Langlet 1938).

THE VERTICAL TRANSFER

Langlet (1948) maintains that the pine and spruce ecotypes of Swedish
provenance may be successfully grown in the sites being not more than 200 m
higher or lower from the place of their natural occurrence, supposing that the
geographic latitude is approximately the same as that of the planting site.

In Central Europe, the transfer of larch (Larix europaea DC) ecotypes
to the locations situated by 200 m higher or lower than the site of their
mother stand did not unfavourably affect their development (Vincent 1953,
Vincent, Polak 1962).

On the contrary, the subalpine spruces transferred to the lower situated
locations grew distinctly slower both in the medium altitudes of mountain
massifs and in the less continuous uplands and they produced also less wood
than the ecotypes of the medium and lower altitudes of the same geographic
latitudes (Cieslar 1887, Engler 1913, Vincent 1960, Gatihy
1960, Bouvarel 1961, Lehotsky 1960, Holzer 1967). The slowly
developing subalpine spruces from lower situated locations were richly covered
with branches, their stems were tapering and they produced sawn timber of
bad quality (Vincent 1965).

The Alpine and Carpathian larches originating from the mountain massifs
(above 600 m a. s. 1) and transfered to the less continuous uplands and hills
(up to 400 m a. s. 1.) developed also slower than the autochthonous larches
of these sites (Vincent, Polak 1962).

The spruce ecotypes of medium altitudes transferred into the subalpine
sites grew in the beginning more rapidly than the subalpine ecotypes, but
theyllwere damaged by early frosts, snow and their wind-hardiness was very
small.

Both the observations made on trial plots and the practical experiences give
evidence that the forest tree species respond to vertical transfer by their growth
and wood production much more intensively than te horizontal transfer from
north to south or from east to west. The favourable vertical transfer assessed
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for the medium altitudes of mountain massifs at plus/minus 200 m a. s. I,
narrows for the subalpine sites to plus/minus 100 m a. s. I. (Lehotsky 1960).
This is proved not only by the results of trial plantations, but also by the
behaviour of seedlings of individual ecotypes from different height degrees in
conditioning chambers. Holzer (1966) found that the different lighting period
exerts a distinct influence on seedling growth and that the individual ecotypes
from sites of different altitudes show their optimum growth in a given day-
length. It may be therefore assumed that in individual mountain altitudes the
natural selection gave rise to the subpopulations adapted not only to the vege-
tation period, but also to the day-length.

TRANSFER TO THE SITES OF DIFFERENT GEOGRAPHIC LATITUDE
AND ALTITUDE A.S. L.

According to studies made in Sweden (Carbonnier 1954, Lang-
let 1960), many Carpathian and Alpine spruces as well as the spruces ori-
ginating from the Hercyne mountain massifs grow in southern Sweden more
rapidly than the autochthonous Swedish spruces. The favourable experience with
planting of Central European spruces requires explanation so much more that
planting of Central European pines absolutely failed in southern Sweden.

Langlet (1960) points to the different variability of both species.
He maintains that the pine variability is influenced by lenght of vegetation
period and its temperature, as well as by day-length, whereas the spruce varia-
bility is determined chiefly by the temperature conditions of site.

It is also possible that the various sbiological qualites of both specie
become evident by a different reaction to their transfer from south to north.
In our opinion, this different reaction is caused, first of all, by the fact that
the Scots pine naturally distributed in Central Europe belongs prevailingly to
the lowland ecotypes, whereas the Central European spruces belong to the
mountain ecotypes.

The pines of Polish provenance from Bolewice (52°21’ N. L, alt.,, 80—
100 m a. s. l.) showed excelent growth in the South Bohemian uplands
(49°00" N. 1.) at the altitude of 430—460 m a. s. I. (Polak, Vincent1965).
The Mazurian pines from the surroundings of Olsztyn (53°40’ N. 1.), altitude
130 m a. s. . planted out on the trial plot in the forest district Likavka
(49°03" N. 1.) at the altitude of 590 m a. s. l. overtopped the Central Euro-
pean pines not only in height and d. b. h., but also in slight taper of their
stems (Stastny 1960).

On the other hand, the Central European spruces from medium altitudes
developed favourably on the trial plot Donjelt (56°56" N. 1.)) at the altitude of
170 m a. s. 1. in the south of Sweden.

It is clear that the vegetation rhythm of pines from Bolewice corresponds
approximately to the vegetation period of the South Bohemian uplands and that
the similar situation is in the case of Mazurian pines planted out in the Cho¢
highand near Likavka as well as that the vegetation rhythm of spruces from the
medium altitudes of the Carpathian, Alpine and Hercyne areas is near to the
vegelation period of southern Sweden and that by the mentioned fact the success
of above-mentioned plantations was made substantially easier.

The statement of Giinzl (1969), according to whom some thriving spruce
provenances can be successfully transferred by 8 to 12° N. L. to the north, may
be explained by the fact that those spruces originated from the higher alti-
tudes of the Alps and were planted out to the lowland sites of southern Sweden.
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However, the Central European pines belong prevailingly to the lowland eco-
types and have a relatively long vegetation rhythm, so that their reaction to the
transfer to the more northerly latitudes is not favourable.

SUMMARIZING EVALUATION OF THE INVESTIGATION AND MEASUREMENT
RESULTS AS A BASIS FOR THE INSTRUCTION ON FOREST SEED TRANSFER

On the basis of the briefly summarized findings mentioned in the first
part of this paper, it may be assumed that the growth of ecotypes is to a great
degree independent of the environment of their origin. This is also proved by
the results of trial plantations mentioned in the second part of this study. The
results present evidence that the spruce, pine and larch ecotypes react favourably
by their growth to the transfer chiefly in such cases when their vegetation
rhythm corresponds approximately to the day-length and to the duration
of vegetation period of planting site. However, the term “approximately” may
be explained in various ways. Therefore, we must pose a question to what de-
gree the findings mentioned in the first part comply with the planting results.

The provenance trials show that the pine, spruce and larch ecotypes, as well
as the ecotypes of common ash do not react unfavourably to the transfer by
2° N. L to the south or to the north and to the transfer by 200 m a. s. 1. up-
wards or downwards, in the subalpine sites by plus/minus 100 m a. s. 1. These
results make it possible to assess the ailowable difference between the vegeta-
tion period of the original site and the vegetation period of planting site to
20—30 days. We believe that the relative independence of the ecotypes of forest
tree species on the environment of their origin is approximately expressed even
by this difference.

For making easier the transfer of seed corresponding to the genetic quali-
ties of various ecotypes, the forest sites have been classified in different countries
by day-length and by the duration of vegetation period. A special attention was
paid in Sweden to the different geographic latitudes of forest sites and, in Cze-
choslovakia or in Austria, to the different altitudinal zones of these sites. It
was taken into account that there is a correlation between geographic latitude
on the one hand and day-length as well as vegetation period duration on the
other hand and that a similar relationship exists also between altitude a. s. l.
and day-length as well as vegetation period duration.

The relative independence of ecotypes on the environment allows that the
division of forest sites links up to the natural range of major tree species. In
Czechoslovakia, it was taken into account that the natural range of Norway
spruce is concentrated to the mountain massifs and the sites with vegetation
period shorter than 130 days, that the natural range of Scots pine and beech
is concentrated mainly to the less continuous highlands with a vegetation period
of 130—165 days, whereas the natural range of oak (Quercus robur L.) is con-
centrated to the lowlands and hills with the vegetation period exceeding 165 days.

Instruction for approval of forest stands and plus-trees, issued 1966 by
the Ministry of Agriculture and Forestry in Prague permits the transfer of
forest seed inside of the following climate zones:

a) in the subalpine sites with the vegetation period not exceeding 100 days,

b) in the medium altitudes of mountain massifs, in a cold mountain climate

with the vegetation period from 100 to 129 days,

c¢) in the less continuous highlands with moderate mountain climate and

vegetation period 130—165 days and
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d) in the lowlands and hilly regions with the vegetation period longer
than 165 days.

The principles for the international transfer of forest seed have not been
stipulated as yet. For preventing considerable losses arising from sowing and
planting of ecotypes unsuitable for given sites, it is necessary to demand the certi-
fication of origin of imported forest seed, as well as the records on the data
expressing the day-length and the duration of vegetation period of the mother
stand site. These data should at least specify the most important principles
governing the international transfer of seeds from the viewpoint of living con-
ditions of the various ecotypes. There is at present the minimum requirement
made for certification of forest seeds.

Only in this way can we secure sowing and planting of the ecotypes, which
may contribute by their growth to higher production of the coming forest stands
and tc more economical management of forests.

Received for publication April 8, 1969
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UspdsSny prenos lesniho osiva v genetickém pojeti

Studie obsahuje vysledky pozorovani, ktera osvétluji vznik subpopul_aci vhospo-
daisky vyznamnych dievin, jako# i vysledky pokusnych vysadeb ekotypt, pienese-
nych z rozdilné zemépisné §itky, zemépisné délky nebo madmoiské vySKky.

Vznik subpopulaci

Lesy v [Evropé se staly za jejich migrace v dobach ledovych a v dobach mezi
jednotlivymi dobami ledovymi, jakoz i v dobé& poledové na druhy chud$i. ale bylv
sou¢asné obohaceny o nové subpopulace odolné v podnebi jednotlivych oblasti.
Hlavnim faktorem procesu, ktery vedl k témto zménam a ke vzniku novych sub-
populaci v odlinych zemépisnych Sifkdch nebo rozdilnych vySkovych stupnich
arealu téhoz druhu, byl prirodni vybér.

Vyplyva to jiz z praci Ch. R. Darwina (1859). ktery na podkladé& c&etnych
pozorovami, konanych v riaznych svétadilech, doloZil, Ze organismy plodi vice po-
tomstva, nez se muZe udrZet v daném Zivotnim prostoru a Ze tato nadprodukce
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organismi se projevuje bojem o Zivot, bojem o ,misto na slunci“ u vys$8ich rostlin.

Predpoklady lamarckistll a neolamarckistl, podle nichZz adaptace organismu
neni vyvolana prirodnim vybérem, nybrz piimo vnéjsimi podminkami, nebyly po-
tvrzeny. Naproti tomu Darwinovo pojeti, podle néhoZz piirodni vybér je hlav-
nim faktorem, hybnou silou evoluce, bylo novymi pracemi v oboru
molekularni genetiky v zasadé potvrzeno, i kdyz podstata tohoto vybéru se dnes
hleda ve vzajemném komplexnim puasobeni dédi¢nosti, mutability a boje o Zivot.

Vysledky novych genetickych praei vyzdvihuji poslani mutaci v prirodnim
vybéru. Upozornuji, ze mutace, které v daném prostledi vyspély do pohlavni zra-
los'i, se ¢asto kiizi s jedinei s geny nemutovanymi a Ze potomstvo tohoto kiizeni
muze dat zdklad novym subpopulacim.

Tim vs$ak, Ze pri vzniku subpopulaci rozhodujicim éinitelem byl piirodni vy-
bér, ktery rozhodl o uplatnéni urcitych muta¢nich odchylek nebo jejich Kkiizenct
s geny nemutovanymi, staly se subpopulace soucasné relativné nezavislé na pro-
stredi. v némz vznikly. A pravé tato okolnost vysvétluje, pro¢ mnohé ekotypy lze
s uspéchem péstovat i ve vzdalenéjsich oblastech.

Vysledky pokusnych vysadeb ekotypu prfenesenych z roz-
dilné zemépisné §irky, délky nebo nadmoifské vysky

Podle vysledkt provenienénich pokust lze tvrdit, Ze v rozdilnych oblastech
rozlehlych aredlt jednotlivych drevin vznikly subpopulace (ekotypy), jejichz vege-
taé¢ni rytmus (fotaperiodismus) odpovida délce dne a vegetaénimu obdobi dané po-
lohy, ze vegeta¢éni rytmus ekotyplt je dédi¢nou vlastnosti, Ze ekotypy se vyvijeji
piiznivé hlavné v polohach, kde délka dne a vegetaéni obdobi priblizné odpovida
vegetaénimu rytmu pienesenych ekotypu.

Pozorovani na pokusnych plochach i praktické zkufenosti dokladaji téz, ze
lesni dreviny reaguji na vertikdlni pfenos jak svym vzristem, tak svou drevni
produkei daleko citlivéji neZ na prenos horizontalni ve sméru sever—jih nebo vy-
chod—=zapad. V horskych oblastech se délka dne i délka vegetadniho obdobi rychle
méni s nadmoi'skou vy$kou poloh. S tim souvisi i napadna reakce jednotlivych
ekotypti na vertikalni prenos.

Souhrnné zhodnoceni vysledkt pozorovani i méreni jako
podkladu smérnic k prenosu osiva

Provenien¢n{ pokusy pouduji, Ze borové, smrkové a modiinové ekotypy a také
ekotypy jasanu ztepilého nereaguji neptiznivé na pienos o 2° s. §. k severu nebo
k jihu, jakoZz i na pifenos o 200 m nahoru nebo doli, v subalpinnich polohach
o =100 m n. m. Podle téchto vysledkii je mozno pripustny rozdil mezi vegetac¢ni
dobou mista ptuvodu a vegetaéni dobou mista vysadby odhadnout ma 20—30 dnft.
Mame za to, Ze pravé tento rozdil priblizné vyjadiuje relativni neodvislost eko-
typt dievin od pros‘fedi jejich vzniku,

K usnadnéni prenosu osiva, ktery odpovida genetickym vlastnostem rozdilnych
ekotlypti, byly v ¢etnych statech ¢lenény lesni plochy podle délky dne a délky vege-
taéniho obdobi. Pritom se napi. ve Svédsku prihlédlo predev§im k rozdilné zemé-
pisné §itce lesnich poloh, kdezto v Ceskoslovensku nebo v Rakousku hlavné k roz-
dilnym vyskovym stupnum téchto poloh. Vzala se v ivahu sku‘e¢nost, Ze mezi zemé-
pisnou §ifkou na jedné strané a délkou dne, jakoZz i délkou vegetaéniho obdobi na
strané druhé je korelativni vztah a Ze podobny vztah je také mezi nadmorskou vyskou
a délkou dne, jakoz i délkou vegetaéniho obdobi.

Rela‘ivni neodvislost ekotypt od prostiedi dovolila. aby c¢lenéni lesnich poloh
navazalo ma prirozeny vyskyt hlavnich dievin. V Ceskoslovensku bylo ptihlédnuto
k tomu, Ze pfirozeny vyskyt smrku se koncentruje v horskych masivech v polohach
s vegetatnim obdobim krat§'m 130 dnti, Ze k prirozenému vyskytu borovice a buku
patii hlavné malo souvislé stfedohory, jejichZ polohy maji vegeta¢ni obdobi 130—165
dntt a Ze piirozeny vyskyt dubu letniho (Quercus robur L.) se soutfeduje v niZinach
a pahorkatinich v polohach s vegetadnim obdobim del3im 165 dnu.

Zasady pro mezistatni pienos lesniho osiva zatim formulovany nebyly. Aby se
viak piedchazelo znadnym hospodalrskym ztratim, jez vznikaji siji a vysadbou eko-
typt, které jsou pro dané polohy nevhodné, je nuino Zadat, aby také u dovazZeného
lesniho osiva byl ovéien jeho plivod a zjisténa také data, vyjadiujici délku dne a délku
vegetaéniho obdobi stanovisté jeho matei'ského porostu. Predpokladid to ovSem ucin-
ncu kontrolu pavodu exportovanéhon i importovaného osiva.

Jediné tak lze zajistit sjii a vysadbu ekotypl, jez svym vzrustem prispéji k hos-
podarskému vzestupu lestt a k jejich vy$si a jakostnéjsi dievni produkei.
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Y enmemrnpii NEPeHOC JNeCHOrO0 MOCEBHOTO MaTepHana B TIeHETHYEeCKOM OTHOUIEHHH

Pabora comepxur pesyibraThl HaGiloNeHMil, KOTOpble OOBACHAIOT BOSHWKHOBeHHE cybrony-
JUILHHA B XO3AHCTBEHHOM OTHOMIEHMM BAKHBIX [IPEBECHLIX IIOPON, a TAKIKE pPe3yJNbTaTbl BKClle-
DHMEHTAJIbHBIX [10CANOK OKOTHIIOB, [EPEHeCeHHbIX H3 pa3HbIX reorpaduyeckux MHUPOT H JIOJATOT
WM BBICOT HAl ypOBHEM MOps.

CornacHo  peaysibTaTaM OMBITOB M0 HCCJENOBAHMIO BJMSHHs ITPOMCXOKACHHMA, MOMKHO
YTBEPXKAATh, 4YTO B Pa3JHUHEIX oOOjacTsAxs OOGUIMPHLIX apeasioB OTHEJNBHBIX IPEBECHBIX [OPOIL
BO3HHKAM cybnonysaanun  (3KOTHIBI), BEreTAMOHHLIH PUTM KOTOpsiX  ($OTONEpHONHUHOCTS)
COOTBCTCTByCT IUIMHEe OHA M BETE€TAIIMOHHOMY TI€pHOAY IaHHOro MeCTONMONOKEHHA, YTO RBererd-
L[‘HOHHbII"I PHUTM B3KOTHINOB ABJAACTCA HACJCACTBEHHBIM CBOﬁCTBOM. 4TO 9SKOTHILI 6.’IH.I'ONPHHTHO
pasBuBalOTCH, IJaBHBIM 06pas3oM, B MECTONONOKEHHMAX, TIle IJAMHA AHA M BEereTa:dMoOHHOID ne-
proja npubIM3UTENLHO COOTBETCTBYIOT BEreTAIIHOHHOMY PHTMY I€PeHEeCeHHbIX OKOTHIIOH,

Habunionenns Ha ONBITHBIX NJIOWIANAX M IPAKTHYECKHIl ONBIT jlajiee JOKAa3bIBAalOT, UYTO Jiec-
Fble JApeBecHbie TIOPOIbl Ha BEPTHKAJBHBIH [EpeHOC pearupyloT KakK CBOMM pPOCTOM, TaK M CBOMM
[POM3BOACTBOM  IPEBECHHBI 3HAUMTEJBHO UYBCTBUTEJbHEE, YeM Ha TOPH3OHTAJBHBIH IepeHoc
B HallpaBJEHHAX CEBEP—I10T MJM BOCTOK —3anai. B TOPHBIX obnacrax AJIMHA HOHA H TIPOLOJIXKH-
TeJBHOCTh BEreTAIMOHHOTO MepHona C BBICOTOM MECTOMOJOKEHMIT Hal yposHeM Mopsi 6nicTpo
meHsioresi. C oTuM cBssdaHa OCTpas peakuMs OTAENbHLIX SKOTHIIOB HA BEPTHKAJBHBIA [EPeHoc.

O6masn omeHkKka pesaynbTaToOB HabnwaeHUHil UM HIMEpPEHHUH
KdK OCHOBL YyKasd3aHHUH O nepeHOCe NOCEBHOro Marepuana

OnpIThl € HCCHETOBAHHEM BJIMSHHUS TMPOMCXOKIEHHS [OKa3bIBAIOT, YTO COCHORBIE, CJIOBBIC
W JIMCTBEHHUYHBIC OKOTHIIBI, a TaKKe OKOTHIIBI sceHs OOBIKHOBEHHOIO He pearupyior OTpHuia-
TeabHo Ha mnepeHoc Ha 2 ceBepHOi MMPOTHI K CeBepy MJM K I0ry, nogofHO TOMy, Kak u Ha
nepesoc Ha 200 M BBepxX MM BHH3, B cybanbnuiickmx MectononoxeHuax Ha =100 M BRICOTEI
Hajn ypoBHeM Mop#a. CorsacHo 3TMM pe3yabTaTaM MNOMYCTHMYIO PasHULY MeXIAy BereTalHOHHSIM
[EPHONOM MECTa TPOMCXOXKIEHHsi ¥ BETeTAIlHOHHBIM IIePHONOM MECTa MOCAIKH MOMKHO OCIeHHTh
#a 20—30 naHeit. Msl cuuTaeM, YTO MMEHHO 3Ta pasHuua NIpUOAM3MUTEs]ILHO BbIpakaer OTHO-
CHTENbHYI0 He3aBUCHMMOCTb SKOTHIIOB [PEBECHBIN IOPOX OT Cpelabl X BO3HHKHOBEHHS.

Ins obnerueHus mnepeHoca II0CEBHOIO MaTepuaja, KOTOPbIH COOTBETCTBYET TeHEeTHUETKHM
CROMCTBAM pA3HbIX SKOTHUIIOB, JIeCHble O6jacTu BO MHOPMX TOCYIapCTBax OBLIM pacuneHEeHb
COrJacHO JUIMHE AHA W [POXOKMTENBHOCTH BereTalMOHHOro mepuona. [Ipm sroM, Hanpumep
e Illseuuwu, B mepsyio odepenb, 6blga ydreHa pasHHIa B Treorpaduueckoi MMUPOTE JeCHLIX MEITO-
OnOXKeHui, roraa Kak B UexocsioBakuu MM B ABCTPHHM, TJAABHBIM 00pasoM, pasHHLA MeXKLy
RLICOTAMM TAKMX MECTONOJIOKeHMH. Bwin yuTen ToT dakr, uto Mexay reorpaduueckoil wupoToii,
C OIHOH CTOPOHBI, M IJHMHOH IHs, a TakKKe ¥ NPOIOHKUTENLHOCTHIO BEreTaljMoOHHOrO Mepuoia,
¢ IpYrOil CTOPOHBI, CYyUIECTBYCT KOPPEJALMOHHAS 3aBUCHMOCTb M 4YTO n0a06HAs 3aBUCHMOITH
MMeEeTCsi TAKXKE MEKIY BBICOTOM Hal ypoBHeM MOpsA M IJIMHOH [Hs, PaBHO KaK M MNpPOLOJIKH-
TEJHHOCTHIO BEreTalMOHHOIO TNepuona,

[TpuHIUNBl nepeHoca JeCHOro IMOCEBHOrO MaTepuaja MEeXIy ToCyNapcTBaMH [0Ka He Obijau
cpopmynuposarsl. OnHako BO wH3bekaHMe BHAYMTENBHLIX XO3AMCTBEHHBIX IOTEPb, BO3HMUKIINX
NpU 1OCeBE M MOCAaJKe SKOTHIIOB, KOTOpPble HENPHIONAHLI IJA HAaHHBIX MECTOMOJCKEHUH, HeoS5-
xonumo TpebosaTh, 4TOOBI TakKKe y BBO3MMOIO JIECHOIO [10CEBHOIO MaTepuaja yHLoCTOBEpAJIOCH
€ro NpoHCXOKIeHue u uTOObl ObIIM TAKKe yCTAHOBJEHBI JaHHBIE, BLIPAXKAKOUIHE IJIHHY JHA
#  IIPONOJUKHTEJBHOCTh BEreTallMOHHOTO TMepHola MeCTONPOHM3pacTaHHsd ero MaTepPUHCKOro Hi-
caxkueHusi. KoHeuro, 9TO mpennosaraer HAeHCTBEHHBIH KOHTPOJb TMPOMCXOKIEHHs BLIBO3ZHMOTO
11 BBO3HMOTC TIOCEBHOTO MaTepHana.

TOJIBKO TaK MOXKHO 06ecrnedyuTh I0CeB U nocanxy 3KOTHIIOB, KOTOphIe CBOMM PpOCTOM 110~
MOTyT XOaﬁﬁCTBCHHOMy nOlI’bCMy JIECOB W MOBBIMIEHHIO HMX TMPOM3BOACTBA B KOJHYCCTBCHHOM
¥ B KayeCTBEHHOM OTHOUICHMH.

Standortsgemife Ubertragung des Forstsaatgutes in genetischer Auffassung

Es werden Ergebnisse von jenen Studien und Versuchen zusammengefalit, welche
uns sowohl liber die Entstehung der Subpopulationen (Okotypen) der Hauptbaum-
arten, als auch iiber die Reaktion der einzelnen Okotypen auf die Ubertragung
in unterschiedliche Standortsverhiltnisse informieren.

Europidische Wilder sind widhrend ihrer Migration in Eiszeiten um mehrere
Baumarten drmer geworden, aber sie werden gleichzeitig um standortsgeméifle Sub-
populationen bereichert.
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Ch. Darwin (1895) hat die natiirliche Auslese fiir die treibende Kraft des
Evolutionsprozesses der Organismen — also auch des Aufkommens von Subpopula-
tionen — gehalten. Er hat bekraftigt, dafl die Organismen eine solche Menge von
Nachkommenschaft produzieren, dafl diese Menge nicht in gegebenem Raum leben
kann und dafi der entscheidende Einfluf3 auf die Evolution der Organismen der natiir-
lichen Auslese und nicht den Anderungen der dufleren Faktoren zugeschrieben wer-
den mull. Diese Auffassung hat man durch neue biochemische und genetische Arbei-
ten im Prinzip bestdtigt und dabei die Rolle der Mutationen hervorgehoben.

Da aber die Entstehung der Subpopulationen vor allem durch die natiirliche Aus-
lese gegeben wird, sind manche OKotypen relativ unabhingig vom Milieu ihrer Ent-
stehung geworden. Gerade dies erkldrt, warum man mehrere Okotypen mit Erfolg
oft in entfernteren Gebieten anbauen kann.

Die Ergebnise der Provenienzversuche haben bestitigt, dafl die in ausgedehnten
Arealen vorkommenden Baumarten Okotypen von unterschiedlichen morphologi-
schen oder physiologischen Eigenschaften besitzen, dal in einzelnen Gebieten von un-
gleicher geographischer Breite oder Lénge, sowie in einzelnen Seehdhenstufen jene
Okotypen angereichert wurden, deren Vegetationsrhythmus (Fotoperiodismus) der
Tagesliange und der Vegetationsperiode des gegebenen Standortes entspricht, daB der
Vegetationsrhythmus der Okotypen der Baumarten zu einer erblichen Eigenschaft
gehdrt und daB3 die einzelnen Okotypen sich besonders in solchen Lagen giinstig ent-
wickeln konnen, wo die Tageslinge und die Vegetationsperiode dem Vegetations-
rhythmus dieser Okotypen annidhernd entspricht.

Zusammenlfassung
der Beobachtungen und Versuchsergebnisse

Die Provenienzversuche belehren uns, dafl die Kiefern-, Fichten- und Lérchen-
okotypen auf die Ubertragung nord- oder siidwirts um 2° n. B. oder um = 200 m
ti. d. M. (in den subalpinen Lagen um = 100 m 4. d. M.) nicht ungiinstig reagieren.
Nach diesen Ergebnissen kann die zulassige Differenz zwischen der Vegetationsperiode
des Herkunftsortes des iibertragenen Okotyps und der Vegetationsperiode des An-
bauortes auf 20—30 Tage geschidtzt werden. Gerade in dieser Differenz spiegelt sich
die relative Unabhiingigkeit vieler Okotypen der Baumarten vom Milieu und dies
weist darauf hin, daf3 diese relative Unabhéingigkeit nicht iiberschritten werden darf,
wenn wir das Forstsaatgut standortsgem&fl libertragen wollen.

Zur Erleichterung der standortsgemifBen Ubertragung von Forstsaatgut dienen
in vielen Staaten- Anbaugebiete. Die diesen Gebieten zugeschriebene Aufgabe kann
aber nur jene Standortseinteilung erfiillen, bei welcher die Forstlagen nach ihrer
Tageslinge und ihrer Vegetationsperiode eingeteilt werden. In Schweden wurden bei
der Aufstellung der Anbaugebiete besonders die durch ungleiche geographische
Breite gegebenen Unterschiede in der Tageslinge und Vegetationsperiode beriick-
sichtigt. In der Tschechoslowakei hat man die Gliederung der Forstlagen auf Grund
der Linge ihrer Vegetationsperiode durchgefiihrt.

Zur Aufstellung einer Einteilung, die als Grundlage [iir internationale stand-
ortsgemifle Ubertragung des Forstsaatgutes dienen konnte, fehlen vorldufig geniligend
tiberzeugende, experimentelle Belege und eingehende Erfahrungen. Um so mehr muf}
aber bei der internationalen Zertifizierung von Forstsaatgut verlangt werden, daf3 die
Angabe von der Linge der Vegetationsperiode in der Charakteristik der Samen- und
Pflanzenherkunft angefiihrt sein soll. Dies konnte als erster Schritt zur Aufstellung
der Richtlinien fiir standortsgemifie internationale Ubertragung des Forstsaatgutes
betrachtet werden, zur Richtlinien, die zur Grindung von resistenten und wirt-
schaftlich wertvollen Forstbestdnden fithren werden.

La conception génétique du transfer des semences forestiéres

L’article contient les résultats des études et des expériences sur la formation
des scus-populations (des écotypes) des essences forestiéres et sur la réaction des
divers écotypes au transfer dans les stations différentes.

Pendant la migration de foréts européennes dans les périodes glaciaires, la repré-
sentation des diverses éssences forestiéres dans cettes foréts était a vrai dire appau-
vrie, mais elle était en méme temps enrichie par la formation des plusieures sous-
populations.
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D’aprées Ch. Darwin (1859) la sélection naturelle est une force, qu’elle pro-
voque les processus de l'évolution des organismes, c'est & dire une force qu’elle
possede une influence décisive aussi sur la formation des sous-populations des essences
forestieres.

La conception de Darwin était confirmée par les nouveaux travaux bio-
chimiques et génétiques. Ces travaux ont en méme temps accentués le réle des mu-
tations dans les processus de 1’évolution des organismes.

Mais, parce que la sélection naturelle est un facteur qui décide sur l'existence
de certaines mutations et leur hybrids, les sous-pepulations sont devenues relative-
ment indépendantes du milieu, dans lequel elles ont pris leur naissance. Cette cir-
constance explique, pourquoi on peut planter avec succés plusieurs écotypes dans
les sites assez éloignés et différents.

Suivant les résultats des expériences sur les provenances on a constaté, que
dans les différentes régions climatiques chez les especes ligneuses, répandues sur des
surfaces étendues, des sous-populations (des écotypes) ont pris naissance, dont le
rythme de végétation (le photopériodisme) correspond a la durée des jours et a la pe-
riode de végétation de la site donnée, que le rythme ve végétation est une propriété
héréditaire des espéces ligneuses et que leurs écotypes se développent favorable-
ment notamment dans les sites, ol la durée des jours et la période de végétation ne
différent pas beaucoup du rythme de végétation des écotypes transférés.

Les observations effectuées sur les surfaces comparatives montrent que les essen-
ces forestiéres réagissent au transfer vertical tanit par leur croissance que par leur
production ligneuse de maniére beaucoup plus sensible quau transfer horizontal
dans la direction du sud au nord ou de 'est a 'ouest. Dans les régions montagneuse:
la durée des jours et la durée de la période de végétation diminue relativement vite
avec la hauteur au-dessus de la mer. Cest pourquoi la réaction des éctotypes au
transfer vertical est plus frappant qu’au transfer horizontal.

Les résultats des éxpériences sur les provenances et
application de ces r ésultats en pratique forestiere

Les différences, qui dans le développement des écotypes transférés ne se refléetent
pas défavorablement, sont évaluées — en ce qui concerne la durée des jours et la
durée de la période de végétation — 20 a 30 jours, ce qui corespond au transfer
au mord ou au sud au maximum de 2° de la latitude boréale, ou au transfer vertical
a 200 m — dans les sites subalpine a 100 m — vers le haut ou vers le bas au
maximum.

Afin de faciliter le transfer convenable du point de vue des conditions d’exis-
tence des divers écotypes — c’est a dire leurs propriétés génétiques —, on a recours
dans certaims pays a des régions sylvicoles. Les sites forestiers sont divisés suivant
leur durée des jours et leur durée de la période de végétation. Lors du choix de ces
régions on a tenu compte en Suede des différences données notamment par la latitude
boréale, en Tchécoslovacuie par la période de végétation.

11 importe d‘élargir les directives actuelles élaborées dans certains pays et de
formuler au moins les principes les plus important au transfer international des
semences forestiéres convenable du point de vue de la génétique des divers écotypes.
Pour le moment il est nécessaire de demander au moins, que lors de la certification
des semences forestiéres cn characterise l'origine de celtes semences par la durée
des jours et par la durée de la période de végétation du site de leurs peuplemenis
ou d’arbres-mares.

The author’s address:

Doc. Dr. Gustav Vincent, DrSe, Ustav experimentdlni botaniky CSAV, Brno
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A. Kalandra PHELLINUS PINI(THORE) PILAT
ON PINE PINUS UNCINATA
IN SOUTHERN BOHEMIA

B The author studied the harmfulness of polyporosis due to the fungus
Phellinus pini found on Scots pine Pinus silvestris in the Ttfebon region and at
the same time devoted his attention to this disease on pine Pinus uncinata so
frequent there.

Pinus uncinata, a tree form of mountain pine growing on some southern
Bohemian peat bogs in the Tifeboil basin occurs there indvidually, in pure and
in mixed forest stands with Scots pine. It grows slowly but gives much
worse wood quality than Scots pine. Nevertheless, due to rare and interesting
occurrence in our conditions, it is worth of interest for forest pathology
(Ambroz 1927).

Health conditions of Pinus uncinata with respect to Phellinus pini have not
been yet mentioned in our literature, though southern Bohemia indicates many
hundreds of hectares of this pine on deep peat bogs. Pinus uncinata is reduced
by the planned forest management. It is replaced by Scots pine, here and there
by Norway spruce as peat bogs are partially utilized. Pinus uncinata is an inter-
esting native tree species. Here and there it reaches the age above 100 up to
150 years, exceptionally even more. Its height is about 10—15, scarcely even
20 m. Larger depth of peat bogs reduces the height of the tree. The high age
is very suitable for the attack by Phellinus pini and for this reason the above-
mentioned fungus is relatively common here.

METHODS

The author investigated the attacked pines Pinus uncinata on three localities in
1969. This was a personal investigation based on fruit bodies occurrence on stem.
It is possible to find attack also by other symptoms, e. g according to decay
character on old stems. Occurrence of fruit bodies on living stems indicates, of
course, the true identity of this decay. Quantity of attacked trees with fruit bodies
is always smaller than in reality, as fruit bodies occur later and also for a certain
time. Overmature fruit bodies fall down after some time.

PROPER INVESTIGATION

Locality with occurrence: Cervené blato near Té&iinov, forest district Miro-
chov of the forest enterprise Chlum n. Luz., forest district Borkovice near Veseli
n. Luz.

Fruit bodies: Of the similar appearance as Phellinus pini on Scots pine
stems. Consols were mostly simple, but here and there also complicated (in
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1. Phellinus pini on Pinus uncinata (strongly dimished). Original A. Kalandra,
photo B. Urosevi¢: 1 — cross-section of the decayed stem, 2 — longitudinal sect-
icn of the wood decay with fruit body, 3, 4, 5, 6 — fruit bodies on the stem,
7 (A, B, C) — fruit bodies
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rarer cases) from several grown together [ruit bodies (2—3, rarely more). They
were small, lenght from 2—5 cm., medium up 10—15 cm., large only in few
cases with diameter above 20—22 cm. Widths were small, but also 5—10 cm.,
height of consols from 1 to 5 cm.

Injuries: Fruit bodies grew at various heights of stem, 2, 4 and 8 m. from
rootstock. Here and there they were lound also in greater height. The characte-
ristic decay damaged the basal part of stem and olten the whole stem up to
the tree crown basis. Fruit bodies grew mostly on the western part of stem,
often under old knots and dead branches. Localities with inmixed Scots pine in-
dicated the decay of both pine species. Investigation has induced the author to
estimate attacked pines by 1—3 % (Borkovice), up to 30 % (Cervené blato),
or 10—20 9% (Mirochov) from forest stands. The higher age indicated in-
creased number of stems with [ruit bodies and in this way the increased scope
of injuries. ' A

Attacked forest stands: They were, as mentioned belore, pure forest stands
(Borkovice, Cervené blato), but also mixed with Scots pine, here and there
with Norway spruce and birch. They were more- storeyed, of various stocking.

Soil cover: Dense shrubby Ledum palustre with Sphagnum or here and
there with Rhamnus [rangula (Mirochov), with birch and with Vaccinium myr-
tilus and Vaccinium vitis ideae.

Soils: Deep, plain- land peat bogs (Cervené blato, Mirochov, Borkovice) here
and there drained by deep trenches.

Conclusion: Carried out investigation indicated that Phellinus pini attacks
old forest stands of Pinus uncinata from the age of 60—100—150 and even
more years in the Trebon region. Higher age shows increased number of stems
with fruit bodies from 1 % to some 20—30 % and more.

Phellinus pini attacks not only Scots pine, but considerably also Pinus
uncinata. This is due to the fact that this pine is not so olten [elled, occurs in
protected areas and reaches high age.

Other localities of Pinus uncinata in southern Bohemia in the Treboil re-
gion are under investigation.

Received for publication June 19, 1969
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Phellinus pini (Thore) Pilat na blatee Pinus uncinata v jiznich Cechiach

Z Setreni vyplynulo, Ze Phellinus pini na Tiebotisku napada staré porosty blatky
od 60 do 100—150 let, a tim spiSe i starsi. S pribyvajicim vékem nartsta i pocet plod-
nicovych kment od 1Y, az do cca 20—30 i vice procent.

Phellinus pini napada mimo borovici lesni znac¢né i blatku, nebof tato boro-
vice neni misty tak téZend, zachovava se i v rezervacich a dosahuje vysokého véku.

Dalsi lokality v jiznich Cechach na Tiebonisku jsou prosetiovany.

Phellinus pini (Thore) Pilat na cocme Pinus uncinata s IOxuoit Uexuu

Pesyaprarsl uccnenosanuit noxasanu, uro Phellinus pini s paiiome Tpmebfors nopa-
JKaeT crapble HacakieHus cocHer Pinus uncinata s sospacre 60—100—150 ner, a B eme
Gosblielt Mepe M HacakneHusx euie crapuero pospacra. C BO3pacToM yBeJMYMBAETCH M YHCIO
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CTBOJIOB, NOPa’KCHHBIX INIOAOBBIMM TenaMn Tpuba. a uMenHo or 1 smuors mo 20—30 u paswe
GoJibLIe 11POLIEHTOB.

Cuenosatesnsno, Phellinus pini nopaxaer He TOABKO COCHY OOBIKHOBEHHYI0, HO B 3HAYM-
TenpHOIT Mepe um Pinus uncinata, tak Kak 3ra COCHa B HEKOTOPbIX MECTAX 3arOTOBJETCA
5 HeGosblieil Mepe, COXPaHAETCA lake M B 3alOBEAHHKAX M UOKHBACT 10 BHICOKOTO BO3pacTa.

B paiione Tpuwe6ous s IOxHoit Uexuu obcaenyores eue M Apyrue MCCTa MpOM3pacTalis.

Phellinus pini (Thore) Pilat an der Kiefer Pinus uncinata in Stidbéhmen

Aus der Untersuchung ging hervor, dall Phellinus pini im Gebiet von Trebon
die alten Kiefernbestdnde von 60—100—150 Jahren und selbstverstandlich auch &ltere
befdllt. Mit dem zunehmenden Alter wichst auch die Anzahl der mit Fruchtkérpern
von Phellinus pini befallenen Stimme an, und zwar von 19; bis zu ceca 20—30 "
und mehr.

Phellinus pini beféllt also nicht nur die Waldkiefer, aber auch betridchtlich die
Kiefer Pinus uncinata, da diese Kiefer stellenweise nicht in grofiem Umfang ge-
fallt wird, sie wird auch in den Reservationen erhalten und erlebt ein hohes Alter.

Die weiteren Lokalitdten in Stidbéhmen im Gebiet von Trebon werden iiberpriift.

Phellinus pini (Thore) Pilat sur le pin Pinus uncinata dans la Bohéme méridionale

I1 ressorty de l'enquéte le Phellinus pini attaque dans la région de Triebon
les vieux peuplements de Pinus uncinata a l'age de 60—100—150 ans et a plus
forte raison les peuplements encore plus agés. A mesure que l'age avance, c'est
aussi le nombre de souches carpophores qui augmente, et cela depuis 1 p. 100
jusqu’a 20—30 p. 100 et méme plus.

Phellinus pini attaque par conséquent non seulement le pin sylvestre, mais aussi
fortement le Pinus uncinata, car ce dernier pin n’est pas tellement exploité dans
certaines localités, il se conserve plutdt dans les réserves, ou il atteint un age trés
élevé.

On est en {rain d’examiner des localités ultérieures dans la Bohéme méri-
dionale, région de Triebon.

The author's address:

Prof. Dr. Ing. Augustin Kalamndra, DrSc.,
Vyzkumny ustav lesniho hospodarstvi a myslivosti, Zbraslav - Strnady
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B. Urosevic | MUTUAL RELATIONSHIP OF SOME
PHYTOPATHOGENIC BACTERIA
AND SEMIPARASITIC FUNGI

B At present, the mutual relationships of bacteria and fungi are being stu-
died very little. Notably mutual relationship of phytopathogenic bacteria and
some wound parasites is up to now unclear, though these microorganisms are
found very often together and may be easily isolated from canker diseases
of some tree species.

There are now 60 years since Delacroix described bacterial canker of
poplar and isolated one gram-negative little mobile bacterium, which he gave the
name Micrococcus populi Delacroix. One year later Brizi isolated Bacillus
populi Brizi, also an unsufficiently described bacterium.

In the following years new species of the geneus Pseudomonas Migula
were found. 1938, Koning isolated and described Pseudomonas rimaefaciens
Koning as disease pathogen. L a ns a d e isolated one strain of bacterium Pseudo-
monas syringae van Hall in 1946 and 1952 Sabet et Dowson found
Pseudomonas syringae van Hall. f. sp. populea Sabet et Dowson.

Finally, in 1958, R id é described one gram-negative, immobile bacterium
which he named Aplanobacterium populi Ridé. Some years later, in 1963,
R id é mentions rich microflora which takes part in the decomposition of canker
tissue: bacteria (Pseudomonas syringae f. sp. populea, Pseudomonas fluorescens,
Aerobacter sp. and Erwinia sp.), fungi (Aureobasidium pullulans, Fusarium
divers, and Nectria sp.).

The author of this communication, as mentioned before, could not find Apla-
nobacterium populi. His efforts to isolate Aplanobacterium populi from attacked
poplars grown in Czechoslovakia were quite unsuccessful.

Even repeated trials succeeded in isolation of bacterium showing fully
different morphological and biochemico-physiological properties. Bacterium has
been described as Erwinia cancerogena n. sp. (Urogevié 1966).

Simultaneously, there were isolated more strains of bacterium Pseudomonas
syringae van Hall.,, as well as one gram-negative chromogen bacterium which
was preliminarily classified into genus Chromobacterium Bergonzini emend. Kra-
silnikov. In canker wounds the author found a larger number of semiparasitic
fungi, notably species Fusarium lateritium Nees and Fusarium solani (Mart.)
App. et Wr., further Phomopsis putator v. Hohnel, Chondroplea populea (Sacc.
et Briard) Klebahn, Hypoxylon Bull. sp. etc.

It may be stressed that up to now isolated sufficient number of parasitic
and notably epiphytic microorganisms has not been studied as to their mutual
relationships. This question of relationships of these microorganisms is of great
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importance for knowledge of mechanism governing the development and origin
of bacterial canker in poplars. For that reason, the present paper is limited
only to this question.

WORKING PROCESS

Mutual relationships of isolated bacteria were studied by means of mixed
cultures. Cultures were obtained by water suspension of vegetative cells from one-
day pure cultures on yeast agar. Mixing was done in equal ratio.

The author investigated morphological and notable biochemical properties of
these mixed cultures. Simultaneously, he tested the pathogenity (virulence) not only
of individual isolated [bacteria, but also of mixtures of these bacleria, and that by
means of artificial infection of poplar plants.

Investigations included details of relationships of isolated phytopathogenic bac-
teria (Erwinia cancerogena and Pseudomonas syringae) to isolated wound parasites
(Fusarium solani, Chondroplea populea, Phomopsis putator, Hypoxylon sp. etc.).

Mutual relationships of these isolated microorganisms were studied by standaird
growing on solid and liquid nutritive substrates (malt and Czapek-Dox agar, as well
as fin Fries, Czapek-Dox solutions with added asparagin etc). We were inte-
rested mainly in mycolytic activity of isolated bacteria on the above-mentioned
fungi, as well as in other phenomena of antagonism.

Simultaneously we investigated influence of mixed cultures of bacteria and fungi
on ‘the host by means of artificial infection. The author used one-year old poplars
of common cultivars for infection in laboratory conditions. Infection in field condit-
ions included the most distributed cultivars P. ‘robusta’, ‘marilandica’, 'serotina’,
'regenerata’, 'Virginia de Frignicourt’, 'brabantica’ etc. Artificial infection was done
by injection on the basis of bud or branches by syringe under keeping sterility
usual for experiments of this kind. |

Simultaneously we studied artificial infection by tangential wounding of bark
or of basis of leaf scar and by application of bacterium or mixture of bacteria and
fungi by the tip of sterile scalpel.

RESULTS

When growing the bacterium Erwinia cancerogena with some isolat-
ed fungi (Fusarium solani, Chondroplea populea, Phomopsis putator, Hypoxylon
sp. etc.) on solid and liquid nutritive substrates certain antagonisms of these
microorganisms were observed.

Bacterium attacks mycelium of these fungi, overgrows it and successively
brings about a lysis. In contamination of bacterium Erwinia cancerogena we
found more limited pigment formation and increased formation of chlamydo-
spores, for instance of species Fusarium solani.

The mycolytic activity of bacterium is changed in dependence on fungus
species, nutritive substrate composition, environment moisture etc. There is
attacked mainly young mycelium, notably from germinating spores. Mycelium
decomposition is never complete, there are always remnants of mycelium.
Besides that, bacterium attacks spores of these fungi very little or not at all.

Decomposition of macroconidia and notably of chlamydospores of species
Fusarium solani was not observed though we found bacteria on its surface. In
simultaneous inoculation of Czapek-Dox solution by macroconidia of Fusarium
solani and by young vegetative cells of Erwinia cancerogena, a visible growth
of colony of fungus is often strongly hindered. In the environment there are
formed many chlamydospores which germinate later at the increased age of
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.
culture when the activity of bacterial cells is reduced. It is obvious that also
in this case the nature maintains an equilibrium.

Mycolytic activity enables in principle that bacterium may contaminate my-
celium of these fungi and grow in it. In the re-oculation on malt agar the
contaminated fungus grows in total quite normally. Nevertheless, even after some
re-oculations, when nothing points to the present of bacterium, the bacterium
may be commonly isolated by the use of suitable, sufficiently moist environment.
From mycelia, also in pure cultures, bacterium transits into formed clusters of
conidia of species Fusarium or fruit bodies of species Hypoxylon, Chondroplea,
Phomopsis and it may be further distributed by protruding spores.

We succeeded for instance in isolation of mixture of bacteria Erwinia and
Pseudomonas from protruding spores ol Phomopsis from pure cultures (maint-
ained for a period of two years and in usual intervals re-oculated). We were
also successful in isolation of bacterium Erwinia cancerogena from pure cultures
of fungus Fusarium solani obtained from bacterial canker of poplar (cultivar
‘1-214' etc.).

It is necessary to point out that the mycolytic activity was exhibited not
only by Erwinia cancerogena but also by strains of Pseudomonas syringae van
Hall., though to a lesser extent. It is interesting that mixed cultures of Erwinia
cancerogena and Pseudomonas syringae show considerable mycolytic activity
against the above-mentioned wound parasites.

Experiments indicated that bacteria Erwinia cancerogena, Pseudomonas
suringae and mixed cultures of Erwinia cancerogena and Pseudomonas sy-
ringae showed mycolytic activity against some parasites of wounds. This anta-
gonism makes it possible that the above-mentioned bacteria contaminate my-
celium of these fungi and are maintained on it. Bacteria pass over from mycelium
to clusters of conidia and fruit bodies and may be distributed by ripe spores.
It may be said that these contaminated fungi serve in a certain sense also as
vectors of these bacteria.

If the above-mentioned phytopathogenic bacteria indicate certain anta-
gonism against some parasites of wounds, their mutual relationship to host
plant is considerably different. Artificial infection of poplar by bacteria
mixture and fungi indicates their strong virulence. For instance, mixture of
bacterium Pseudomonas syringae and Fusarium lateritium is more pathogenic
for infected plants than pure cultures of Pseudomonas. Also the infection of
mixture of Erwinia cancerogena and Fusarium solani microorganisms indicates
more pronounced symptoms in some cases and somewhat different in com-
parison with infection by pure bacterium etc. That is simultaneously a matter
of a certain kind of synergism.

DISCUSSION

Mutual relationships of bacteria and fungi are up to now little known. Re-
latively best known is the inhibition effect (antibiotica) of some bacteria, Actino-
mycetes and saprophytic fungi (Penicillium, Trichothecium, Gliocladium, Tri-
choderma etc.) on some phytopathogenic bacteria.

In some cases numerous authors observed other kind of antagonistic rela-
tionships of bacteria and fungi. So for instance, F. A. Wood and D. W.
French observed that perithecia of Hypoxylon pruinatum were infected by
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bacteria in 72 % which ripened from perithecia after having been stored in moist
chambers. Germinating of ascospores was hindered by bacteria up to 94 %, but
it is to be regretted that authors have not studied these bacteria in details.

Very often information can be found in the literature on some bacteria
and fungi. This phenomenon is usually explained by accidental mixed infection.
However, bacteria usually were not studied in detail. No study has been notably
done into their relationships to simultaneously isolated fungi. One of exceptions
is the work of Rieggenbach (1956) who studied etiology of ash canker.
Basides of bacterium Pseudomonas savastanoi, Rieggenbach simultaneously isolat-
ed also some fungi, notably Fusarium lateritium Nees.

Artificial infection of mixture of Pseudomonas savastanoi and Fusarium
lateritium, may be also of other fungi, was more virulent than infection by
bacterium alone. In the study of biochemical properties of mixed cultures,
Rieggenbach found that mixed cultures form one toxin which Pseudomonas
or Fusarium themselves do not form. The author has the same experience. Pseudo-
monas savastanoi isolated from tumor of olive twigs we obtained from Tunis
indicated pathogenity also for leaves and stems of our ash. From tumor we
obtained also one species of Fusarium which, in mixture with Pseudomonas sa-
vastanoi, showed considerable pathogenity on leaves and stems of ash.

Literature gives very often data on some fungi causing tumor canker in
trees. So for instance, Brown N. A (1938) isolated not in details determined
Phomopsis from oak tumor. Artificial infection by cultures of fungi offered in
general positive results.

Toole E. R. (1966) isolated a strain of Fusarium solani from canker
of red oak. Skelly J. M. et Wood F. A. (1965) obtained canker of maple
by artificial infection by culture of Fusarium solani in September, January,
March and October, but not in April, May, June and August. In this direction
we may mention other examples. Yet no investigations were done by the above
authors into the potential presence of the bacterium.

It is generally very well known that some representatives of genus Pseu-
domonas are strongly mycolytic against some facultative parasites (Fusarium,
Verticillium, Helminthosporium etc.). Up to now two mycolytic bacteria Pseudo-
monas mycolytica Chudjakoff and Pseudomonas mycophaga Krasilnikov were
described.

Frequent hints are also made at the use of mycolytic strains of bacteria
as one the methods of biologic control. There are also data on successful trials
but the most valuable factor, precise description and taxonomic determination
of used bacteria, is lacking. Presently nearly no knowledge on mycolytic activity
of phytopathogen bacteria is available. On the basis of some preliminary (up
to now not yet closed) investigations, this important feature seems to be much
more common, at least in case of some fungi, than may be expected.

CONCLUSION

From the tissues affected by canker a considerable number of parastitic
and notably epiphytic microorganisms has been isolated so far, but no study
has been done into their mutual 1elationship. For this reason the investigation
was directed to mutual relationships of isolated bacteria and notably to mutual
relationships of isolated bacteria and fungi.
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We found that bacteria Erwinia cancerogena, Pseudomonas syringae and
their mixed cultures exhibit certain mycolytic activity against some wound
paratites: Fusarium solani, Chondroplea populea, Phomopsis pulator, Hypo-
xylon sp. etc.

In principle this antagonism enables contamination of mycelium of these
fungi and in this way the survival of bacterium. Bacteria pass over to
propagation organs of fungi and may be distributed further by spores. It may
be said that these contaminated fungi serve in a certain sense as vectors of
these bacteria.

Whereas the above-mentioned phytopathogenic bacteria show a certain
antagonism against some parasites of wounds, their relationship to host plant
is considerably different. By artificial infection of poplars by a mixture of bacteria
is considerably different. By artificial infection of poplars by a mixture of bacteria
and fungi is it possible to obtain more pronounced or comewhat different sym-
of a certain kind of synergism. This circumstance is one of possible reasons of
strong variability of symptoms of diseases.

In plant pathology we know today, apart from virus diseases, only pure
mycoses and bacterioses. It seems that in future we may meet such terms as
“bacteriomycosis” or “mycobacteriosis’ as denomination for symptoms of diesase
caused by the mixture of these microorganisms.

In the problems of mutual relationships of phytopathogen bacteria and
fungi many questions remain unclear. Their clarification is to be based on
intensive hard research work.

Received for publication April 8, 1969
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Vzajemny vztah nékterych fytopatogennich baktérii a poloparazitickych hub

Z pletiv napadenych bakteridlni rakovinou topolu byl dosud izolovan znac¢ny
pocet cizopasnych a zejména epifytnich mikroorganismui, nebyl vSak studovan jejich
vzajemny vztah. Z toho divodu jsme se zamérili na studium vzajemnych vztaht
izolovanych baktérii a zejména vzajemného vztahu izolovanych baktérii a hub.

Zjistili jsme, Ze baktérie Erwinia cancerogena, Pseudomonas syringae a jejich
smiSené Kkultury projevuji urc¢itou mykolytickou aktivitu vuci nékterym cizopasni-
kiim ran: Fusarium solani, Chondroplea populea, Phomopsis putator, Hypoxylon
sp. aj.

V podstaté tento antagonismus umozZiiuje kontaminaci mycelia téchto hub, a tim
i udrzovani baktérie. Baktérie prechazeji do rozmnozZovacich organa hub a sporami
mohou byt ddale rozsifovany. Je mozno frici, Ze v urc¢itém smyslu kontaminované
houby slouzi jako nosiéi téchto baktérii.

Projevuji-li uvedené fytopatogenni baktérie urcity antagonismus vaci nékterym
cizopasnikum ran, jejich vzajemny vztah vaéi hostitelské rostling je vsak podstatné
jiny. Umeélou infekci topoli smési baktérii a hub je mozno ziskat priznaky vyraz-
néjsi anebo ponékud rozdilné nez pii infekci éistou kulturou. Jde tedy soucasné
o urc¢:ty druh synergismu. Tato okolnost je jednou z moznych prié
priznakl chorob,

V rostlinné patologii zndme dnes vedle virdz jen ¢&isté mykozy nebo bakteriozy.
Zda se, ze si v budoucnosti budeme muset zvykat na terminy ,bakteriomykéza“ mebo
,mykobakterioza“ jako oznacCeni pro priznaky choroby pusobené smési téchio mikro-
organismu.

V problematice vzadjemnych vztahu fytopatogennich baktérii a hub zustava
zatim mnoho véci nejasnych. Na jejich vysvétleni bude mutno vykonat je$té mnoho
umorné prace.

in silné variability

BaaumooTHOmIeHHe HeKOTOPHIX QUTONATOreHHBHIX GakTepuil W MONynapasUTHLEIX TpubOB

W3 TkaHeil Tomosef, 3apajkeHHBIX OaKTepuaJbHBLIM paKOM, N0 HAaCTOAILIEr0 BpeMeHH G6BLIO
M30NMPOBAHO 3HAYMTENHPHOE YHCJIO TMapa3uTHBIX, M B YAaCTHOCTH SMUPHTHHIX MHMKPOOPTaHM3MOB,
ONHIKO MX B3aMMOOTHOLIEHMe He Haydajnock. [lo 3roMy moBoay Mbl o0paTHaM DHHMaHMe Ha
W3y4eHHe B3aMMOOTHOLIEHHH MB30JMPOBAHHBIX 6GaKTepHi, u OCOGEHHO B3AMMOOTHOMIEHHI MEXKLY
6akrepuaMu ¥ rpubaMu.

M obuapyxuau, uro y 6akrepuit Erwinia cancerogena, Pseudomonas syringae n ux
CMELAHHBIX KyJbTYD INPOSABJSAETCH 3aMeTHasd MHUKOJIUTHYECKAs AKTHUBHOCTH 110 OTHOWEHUI0 K He-
KROTOPBIM TNAPAa3HTHBIM TpubaM, sapaxalowuMm p.Hb: Fusarium solani, Chondroplea populea,
Phomopsis putator, Hypoxylon spec. u apyr.

B cymHocTH BTOT aHTArOHUSM JAdeT BO3MOXKHOCTbH 3ATPSASHEHMs MHULEJIMA 9THX Trpubos,
a TeM M coxpaHeHus Gakrepui. Bakrepum nepe:onAT B OpraHsl pPa3MHOKeHHs TpubOB M B Hajb-
HeiflmeM MOIYT pacHpOCTPaHATHCS CHOpP.MHM. MOKHO CKasaTh, 4TO B H3BECTHOM CMBICJIE TaKHe
3arpsaHeHHbple TPUOLI CiIyKaT B KayecTBE MEPEeHOCYMKOB STHX GaKTepHii.

Ecmu y npuseneHuHplx ¢uronaToreHHbIx 6akrepuil NPOABIAETCH M3BECTHBIH aHTATOHH3M
O OTHO.IEHHIO K HEKOTOPHIM IapasuTaM, 3apaskalouiuM paHbl, TO HX B3aMMOOTHOLICHHME K Ppac-
TEHHIO-XO3MHYy B CYIJHOCTH BCe-)Ke MHoe. VICKycCTBEeHHBIM 3apa)keHHeM TomoJeii cMecbhio Gak-
Tepud M rpuGOB MOXKHO mONyduTh 6Ojsee ACHO BBIDAKEHHBIE MJIM HECKOJBKO pasjMyHbIE IIPH-
3HAKH, YeM IpH 3apakeHHH 4UCTOH KynbTypoit. CrelosaTensbHO, pedb ONHOBPEMEHHO uuer 06
MEBECTHOM BHIE CHHEPrH3Ma. OJTO OGCTOSTENLCTBO ABJSETCH ONHOH M3 BO3MOXKHBIX TNPHUMH
CHJIBHOM M3MEHYMBOCTH TIPU3HAKOB 6GoJesHeil.

B ¢uronaronorun, Hapsaly ¢ BHPYCHBIMH 6One3HAMM, HaM HSBECTHBI TOJNLKO YUCTHIE MU-
K03bl M 6Gakrepuossl. Kaskercs, 4To B OynylieM HaM IPHAETCA I[PUBBIKATH K TAKUM TEPMHHAM,
KaK «6aKTepHOMMKO3» HJM (MHKO300aKTepHo3» Mt 0003HaueHHs TPH3HAKOB 6GOJNE3HM, TIpH-
YUHAEMOM CMeChbl0 3THX MHUKPOOPTaHU3MOB.

B npobseMaTHKe B3aHMOOTHOWEHMHE QUTONATOTEHHBIX OakTepuit M TpPHOOB [OKAa OCTAeTCs
MHOTO YTOMMHTEJBHOH PpaboTH. i
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Gegenseitige Beziehung einiger phytopathogenen Bakterien
und halbparasitischen Pilzen

£us dem durch den bakteriellen Krebs der Pappeln befallenen Gewebe wurde
bisher eine betridchtliche Anzahl von parasitischen und besonders epiphytischen
Mikrocrganismen isoliert, es wurde jedoch nicht ihre gegenseitige Beziehung studiert.
Aus diesem Grunde haben wir uns auf das Studium der gegenseitigen Beziehungen
der isolierten Bakterien und besonders der gegenseitigen Beziehung der isolierten
Bakterien und Pilze konzentriert.

Wir haben festgestellt, daf} die Bakterien Erwinia cancerogena, Pseudomonas
syringae und ihre gemischien Kulturen eine bestimmte mykolytische Aktivitiat
gegentliber einigen Wundparasiten zeigen: Fusarium solani, Chondroplea populec,
Phomopsis putator, Hypoxylon sp. u. a.

Wesentlich ermoéglicht dieser Antagonismus eine Kontamination des Myzeliums
dieser Pilze und dadurch auch die Erhaltung der Bakterien. Die Bakterien {ibergehen
in die Vermehrungsorgane der Pilze und durch die Sporen konnen sie weiter ver-
breitet werden. Es kann gesagt werden, daf} in bestimmtem Sinne diese kontami-
nierten Pilze als Triager dieser Bakterien dienen.

Falls die angefiihrten phytopathogenen Bakterien ein bestimmtes Antagonismus
gegenliber einigen Wundparasiten aufweisen, ist jedoch ihre gegenseitige Beziehung
gegenliber der Wirtspflanze wesentlich eine ganz andere. Durch eine Kkiinstliche
Infektion der Pappeln mittels eines Gemisches von Bakterien und Pilzen konnen
ausdrucksvollere oder etwas unterschiedlichere Symptome als bei der Infektion
mittels Reinkultur gewonnen werden. Es handelt sich also gleichzeitig um eine
bestimmte Art von Svnergismus. Dieser Umstand ist eine der moglichen Ursachen
der starken Variabilitit der Krankheitssymptome.

In der pflanzlichen Pathologie kennen wir heute neben den Virosen nur reine
Mykosen oder Bakteriosen. Es scheint, daff wir uns in Zukunft an solche Termine
wie zum Beispiel ,Bakteriomykose“ oder ,Mykobakteriose” als Bezeichnung fiir die
Krankheitssymptome des wirkenden Gemisches dieser Mikroorganismen gewohnen
miissen.

In der Problematik der gegenseitigen Beziechungen der phytopathogenen Bakte-
rien und Pilze bleiben einstweilen viele Sachen unklar. Zu ihrer Erklarung wird
es notwendig sein noch viele anstrengende Arbeiten durchzufiihren.

Rapport mutuel entre certaines bactéries phytopathogéniques et champignons
semi-parasitiques

Jusqu’'a présent on a isolé a partir des tissus attaqués par le chancre bactérien
des peupliers un nombre considérable de microorganismes. parasitiques et notamment
épiphytiques, on n’a pas cependant étudié leur rapport réciproque. C’est pour cette
raison que nous nous sommes orientés sur l'étude des rapports réciproques des
bactéries isolées et surtout du rapport réciproque des bactéries et champignons
isolés. .

Nous avons constaté que les bactéries Erwinia cancerogena et Pseudomonas
syringae et leurs cultures mélangées manifestent une certaine activité mycolytique
a T'égard de certains parasites des plaies: Fusarium solani, Chondroplea populea,
Phomopsis putator, Hypoxylon sp. et autres.

En substance, cet antagonisme permet la contamination du mycélium de ces
champignons et de ce fait également la conservation de la bactérie. Les bactéries
passent dans les organes de reproduction des champignons et peuvent étre propagées
par les spores. On peut dire que ces champignons contaminés servent dans un
certain sens comme vecteurs des bactéries en question.

Or, si les bactéries phytopathogénes mentionnées manifestent a I'égard de
certains parasites des plaies un certain antagonisme, leur rapport mutuel a I'égard
de la plante hote est cependant tout a fait différent. Grace a une infection artificielle
des peupliers, réalisée par un mélange de bactéries et de champignons, on peut
obtenir des symptomes plus marqués ou quelque peu différents que ceux obtenus lors
de l'infection par la culture pure.- Il s'agit par conséquent simultanément dun
certain mode de synergisme. Cette circonstance constitue une des causes possibles
d'une forte variabilité des symptomes des maladies.
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Dans la pathologie végétale nous ne connaissons a I'heure actuelle, a coté des
viroses, que des mycoses pures ou bactérioses. Il parait qu’a l'avenir il faudra se
familiariser avec les termes comme ,bactériomycose“ ou mycobactériose“ en tant que
désignation des symptomes de la maladie due au mélange de ces microorganismes.

En attendant, il reste dans la problématique, relative aux rapports mutuels
entre les bactéries et champignons phytopathogenes, beaucoup de choses qui ne sont
pas claires. Pour les expliquer, il faudra effectuer encore beaucoup de travail fa-
tigant.

The author's address:

Ing. Branislav Uro§evié¢, CSc, Vyzkumny ustav lesniho hospodaistvi a myslivosti,
Zbraslav - Strnady
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J. Pafez FINANCIAL EVALUATION OF SPRUCE
STAND VOLUME PRODUCTION

B The cffort of determining in detail the quality of growing stock and volume
production of the stands of major tree species and especially of expressing this
quality financially is recently apparent not only in special theoretical studies of
several authors, but it begins successively to be applied even in forest manage-
ment works as a part of the detailed investigation of forest and its production
possibilities. However, the practical foresters are interested not only in the de-
termination of the value of proper stand volume production; the main goal
consists, first of all, in the financial evaluation of growing stock, as yet mostly
in connection with the estimate of destroyed or damaged stands or fores units
and with setting up the indemnities. The data for a detailed financial evaluation
of growing stock and volume production must be therefore reliable and theo-
retically fully satisfactory and, at the same time, as simple as possible, lest
their practical use should meet with difficulties and that they may be applied
even to other [ields of forestry activity.

METHODOLOGY OF FINANCIAL EVALUATION OF VOLUME PRODUCTION
BY FORESTRY AND GAME RESEARCH INSTITUTE

In determining the economic effects of growing stock and volume production
of stands, an important role is attributed, first of all, to the studies on diameter
and volume structures of stands, especially to the direct analysis of assortment
structure enabling a proper financial evaluation. Not many research scientists
have dealt with the studies concerning this matter, especially in connection with
the evaluation of thinning trials, and it was narmely Wiedemann (1932,
1937) who contributed very much to the solution of this problem by simplifying
substantially the method of financial evaluation of growing stock of stands
and volume production of beech and spruce stands on thinning trial plots. For
determining the financial value of volume production he used the average prices
of 1 cu. m of “derbholz” for 10 cm diameter classes. The market prices achieved
in the sale of beech and spruce timber within a longer time period formed
a basis for the calculation of the mentioned “derbholz” price. As a shortcoming
of Wiedemann’s method must be considered the fact that he did not use in
evaluating the volume production the proper assortment structure of mentioned
10 cm diameter classes, but only its final economic expression in selling price.
Whenever greater changes arise in mutual price relations between individual
assortments or in assortment standards, it is necessary to redetermine the average
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price of “derbholz” in the mentioned diameter classes and to evaluate at the
same time mostly a very comprehensive material.

The research workers ir the Forestry and Game Research Institute worked
out a new project of the financial evaluation of growing stuck and total volume
production of spruce stands; analogously to Wiedemann’s method, there were
applied the average prices of “derbhelz”, however not in diamgster classes, but
in more detailed (2 cm) diameter degrees. This is very advantageous because
the “derbholz™ price may be calculated —— contrary to Wiedemann's method —
directly by assortment tables constructed on the basis of a detailed sorting of
stem profiles and selling price of relevant assortments. It is therefore possible
to calculate without difficulties the “derbholz’ price in diameter degree, whenever
the assoriment prices or standards are changed.

The average “derbholz” price in diameter degrees presents at the same
time a reliable basis for the construction of proper stand value tables. The basic
mensurational data of valid yield tables (first of all the mean stand diameters
of “derbholz” volume of primary and secondary stands) and further very close
relations of “derbholz” volume distribution in diameter degrees and thereof also
resulting close relations of average (stand) “derbholz” price of mean stand dia-
meter were applied for the construction of mentioned tables. Therefore, the
average derbholz” prices in diameter degrees have a much broader applicas-
ility if compared with the Wiedemann’s prices of “derbholz” in diameter classes
and they may be consequently applied even for further special studies dircctly
connected with forest valuation. ‘

DETERMINATION OF AVERAGE PRICE OF “DERBHOLZ” U. B. IN DIAMETER
DEGREE

The calculation of average price of 1 cu. m of “derbholz” u. b. in diameter
degrees may be practically best made by using the assortment tables constructed
on the basis of stem profiles, where the volume of individual assortments is
not expressed absolutely, but in per cents of stem volume. These so-called per-
centage assortment tables showed clearly that the size of assortment sections
for differently high trees changes very little within a diameter degree (e. g.
2 cm), of course disregarding the extreme heights. It is therefore possible to
utilize this knowledge immediately in the construction of percentage assortment
tables and to elaborate them only on the basis of “mean” stem profile; its
relevant diameter degree equals roughly its mean height (Patez 1966, 1969).
D. b. h. becomes therefore the main criterion for the determination of assortment
structure. This essential simplication of the assortment tables construction exerts
no unfavourable effect on the accuracy of the determination of assortment sec-
tions in the stand, if compared with sorting made according to the basic
“volume” assortment tables: the average error % in the assessment of assort-
ments by the simplified percentage assortment tables in the comparison with
the results of sorting made by the common “volume” assortment tables varies
within a very close range from —0,77 to +0,55 %.

The financial evaluation of spruce stand production was based on the per-
centage assortment tables. Their construction was made by using the “mean”
stem profiles (Korsut 1959), which were divided into assortments accord-
ing to the then valid assortment standards for sawn timber (CSN 48 00 61)
pulpwood (CSN 48 00 89) and fuelwood (CSN 48 0092).
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The percentage assortment tables (P aftez 1964, 1967, 1968) are intended
for the assessment of assortment structure of spruce stands and for their financial
evaluation, having regard namely to the healthy, undamaged trees with normal
growth, and under condition that the “derbholz” volume distribution in 2 cm
diameter degrees for the subject of sorting work, i. e. as a rule for the standing
trees population is known.

For considering the height of financial effect of individual spruce stands the
state wholesale prices (SVC) of individual timber assortments
(table 1). may be used. The evaluation of production by means of SVC is dis-
advantageous to some degree, because these prices include besides the “pure”
income component also the cost components and, moreover, they lack a sufficient
differentiation of price relations between some assortments.

Trials were therefore made for finding some other price expression, which
would make it possible to estimate the timber assortments in such a way that
the price relations between individual assortments may be preserved, but, that
their mutual evaluation may be more distinctly distinguished and, moreover,
that these price units may be applied in stand evaluation even in such a case,
where particularly the “pure” income component plays a decisive role in the
assortment price. For this reason the new price units were derived on the basis
of standard calculation by individual phases of logging activity. These price
units were calculated as a difference between the state wholesale prices of indi-
vidual assortments and full total costs of logging, wood processing, skidding,
transport, loading on waggons (part of timber transported by railway in the
total volume of deliveries), skidding line and road building. The average nation-
wide costs of timber production in 1966') were a comparison basis in the con-
struction of above-mentioned prices, where by the changed method applied in
cost formation, after the introduction of new management system in the state
forests, was taken into consideration. The new prices represent to some degree
stumpage assortment prices (CSP), they fully respect the dil-
ferent height of net income component involved in the state wholesale prices
of individual assortments of spruce timber and have an advantage that they
represent to some degree the financial utility of the production of individual
assortments from the viewpoint of forestry as a special branch (Table I).

By means of percentage assortment tables for undamaged healthy spruce
stems and appropriate stumpage assortment prices is it relatively easy to calculate
the average prices of “derbholz” in diameter degrees (see Table IV, column 2).

The knowledge of average price of “derbholz’” u. b. in diameter degrees
makes it possible to evaluate the growing stock and the proper volume produc-
tion for spruce stands — as it was already mentioned— on the basis of a
concrete distribution of “derbholz” volume u. b. in 2 cm diameter degrees. From
the economic point of view, it is very interesting and instructive to follow
the development of price relations between individual diameter degrees and
to get an insight into the size of gross income (from the viewpoint of forestry
forestry as a branch) for a concrete diameted degree. The percentage assortment
tables and the corresponding average prices of “derbholz” u. b. in diameter
degrees provide us with a very good basis for various further economic con-
siderations and price calculations.

1) In caleulating the prices for 1968, the average costs from 1966 were al
disposal.
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Price of 1 gu. m of “derbholz” u. b.
classes of saw timber bolts
oles?) pulp- | fuel-
1 2 3 4 5 6 p wood?)Iwood?)
|
K¢és
State wholesale prices
(1. 1. 69) 265 | 365 | 401 | 395 | 385 | 377 | 249 | 273 94
Stumpage assortment
prices 136 241 298 296 294 286 94 84 | (—170)
Full prime costs of
logging, processing,
skidding etc. 129 124 103 99 91 91 155 189 164

Note:

1) Price of poles in 2. class u. b.

%) Price of brown-peeled pulpwood

3) Price of 1 cu. m of fuelwood is by V. Viéclav 5,54 times higher than the price of 1 q of
fuelwood (1 q = 16,50 K&s)

II. Survey of bark portions and reductions in spruce stands with mean d.b.h. (dp)
5—49 cm for sound stands

di Bkl recﬁlcrtl;on d Bark 7% rec]l?.lacrtlion d Batk % reﬁgtl;on
5 14,0 0,860 20 10,5 0,895 35 9,1 0,909
6 13,4 866 21 10,4 896 36 9,0 910
7 13,1 869 22 10,2 898 37 8,9 911
8 12,9 781 23 10,1 899 38 8,9 911
9 12,7 873 24 10,0 900 39 8,8 912

10 12,5 875 25 9,9 901 40 8,8 912

11 12,3 877 26 9,7 903 41 8,7 913

12 12,1 879 27 9,6 904 42 8,7 913

13 11,9 881 28 9,5 905 43 8,6 914

14 11,7 883 29 9,4 906 44 8,6 914

15 11,5 885 30 9,3 907 45 8,6 914

16 11,3 887 31 9,3 907 46 8,5 915

17 11,1 889 32 9,2 908 47 8,5 915

18 10,9 891 33 9,2 908 48 8,5 915

19 10,7 893 34 9,1 909 49 8,5 915
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THE USE OF AVERAGE PRICE OF “DERBHOLZ” U. B. IN THE STANDS WITH
A GIVEN MEAN DIAMETER dr FOR THE COMPILING OF STAND VALUE
TABLES

The present method of fixing the value of stands, where the “derbholz”
volume distribution in diameter degrees is known, brings about no special dif-
ficulties if the percentage assortment tables are applied. It is, however, neces-
sary to fix often this value even in the uncalipered stands. In such cases the
stand value may be found, analogously as in yield tables, only on the basis
of stand values tables. The stand value tables link up usually
with the yield tables, they utilize their basic dendrometric data con-
cerning namely the mean stand diameter and height, growing stock of
main stand per 1 ha and the individual thinnings. The mean stand
diameter d, and the corresponding average price of “derbholz” wu. b.
are of decisive importance for the connection of yield tables and stand
value tables. For the determination of the relationship between average price
of “derbholz’” u. b. and mean stand diameter, the commonly known experience

IIT. Stand value tables for Norway spruce (in stumpage assortment prices, basis:
Schwappach’s yield tables — 1902)

Mean value
Mean stand Value  CTEenE:
growing ; volume
G e total volume main
Age height | diameter stock of i thinning production — product-
Uk % main stan ion
cm cm =
stumpage assortment price in Kds
1 2 3 4 5 6 7 8
Ist Class quality
20 6,8 5,8 1814 — 1814 91 91
25 9,2 7,6 5116 76 5192 205 208
30 11,6 9,6 9173 580 9829 306 328
35 14,1 11,7 15760 1049 17465 450 499
40 16,6 13,8 25212 1760 28677 630 717
45 19,0 16,0 37175 2599 43239 826 961
50 21,2 18,2 52238 3382 61684 1045 1234
55 23,1 20,4 70567 4288 84301 1283 1533
60 24,7 22,6 88517 5344 107595 1475 1793
65 26,1 24,9 105509 6716 131303 1623 2020
70 27,4 27,2 121308 8217 155319 1733 2219
75 28,6 29,4 135093 9588 178692 1801 2383
80 29,7 31,5 146942 10686 201227 1837 2515
85 30,7 33,6 157201 11610 223096 1849 2625
90 31,6 35,6 166229 12026 244150 1847 2713
95 32,5 37,6 173870 12250 264041 1830 2779
100 33,3 39,6 180069 12387 282627 1801 2826
105 34,1 41,5 184253 12514 299325 1755 2850
110 34,8 43,3 187770 12462 315304 1707 2866
115 35,4 44,9 189634 12358 329526 1649 2865
120 35,9 44,6 190513 11957 342362 1588 2853
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Table III — continued

Mean stand Value Mean value
increment
I T | ‘
growing s volume
Age ; ; Kk of Hitig total volume main it
heiecht | diameter stock o thinning z product:
_I_i ) fhain stand | production stand 166
cm i ‘ :
stumpage assortment price in Kés
1 2 3 4 ‘ 5 | 6 ’ 7 ‘ 8
IInd Class quality
25 6,2 6,2 1747 — 1747 70 70
30 8,3 8,0 5191 218 5409 173 180
35 10,6 9,9 9107 437 9762 260 279
40 12,8 11,9 14765 806 16226 369 406
45 14,9 14,1 23139 1356 25956 514 577
50 16,9 16,0 32451 2095 37363 649 747
55 18,8 18,1 45231 2772 52915 822 962
60 20,5 20,1 59381 3904 70969 990 1183
65 22,0 22,0 73305 5152 90045 1128 1385
70 23,3 23,8 86083 5968 108891 1230 1556
75 24,5 25,5 97365 6937 127010 1298 1693
80 25,6 27,2 108394 7711 145750 1355 1822
85 26,6 28,8 117944 8342 163542 1388 1924
90 27,6 30,4 125854 8836 180388 1398 2004
95 28,5 31,9 132053 9500 196094 1390 2064
100 29,3 33,4 137550 9710 211300 1376 2113
105 30,1 34,8 142874 9855 226479 1361 2157
110 30,8 36,2 146692 9931 240228 1334 2184
115 31,5 37,6 150084 9586 253206 1305 2202
120 32,1 39,0 153242 9194 265558 1277 2213
I1Ird Class quality
30 5,7 6,3 1672 143 1815 | 56 60
35 7,4 8,2 4612 | 437 5192 132 148
40 93 | 10,2 8065 ‘ 731 9376 202 234
45 11,3 12,1 13269 ‘ 1025 15605 295 347
50 13,1 13,9 19525 1386 23247 390 465
55 14,7 15,6 26378 1813 31914 480 580
60 16,2 17,3 34857 2314 42706 581 712
65 17,6 18,9 43956 2753 54558 676 839
70 18,9 20,4 53485 3350 67437 764 963
75 20,1 21,8 62686 ‘ 3781 80419 836 1072
80 21,2 23,1 71060 | 4698 93491 888 1169
85 22,2 24,3 78840 5166 106437 928 1252
90 23,2 25,5 85654 5613 118864 952 1321
95 24,1 26,7 92203 6089 131502 971 1384
100 25,0 27,8 97306 6636 143241 973 1432
105 25,9 28,8 101269 6984 154188 964 | 1468
110 26,7 29,7 104434 7164 [ 164517 949 ‘ 1496
115 27,5 30,6 106427 6961 173471 925 ‘ 1508
120 28,2 31,5 108548 6877 ‘ 182469 905 | 1521
|
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Table III — continued

Mean value
Mean stand Value s
growing Sussald total volume main volume
Age height | diameter stock of thinning production atanil product-
T % main stand ion
& s PSR
stumpage assortment price in K¢s
1 2 3 4 5 6 7 8
- 1Vth Class quality e
35 5.5 6,5 1596 — 1596 46 46
40 6,9 8,2 3948 - 3948 99 99
45 8,3 10,0 6846 218 7064 152 157
50 9,8 11,7 10773 512 11503 215 230
55 11,3 13,3 15593 806 17129 284 . 311
60 12,7 14,7 20845 1267 23648 347 394
65 14,0 15,9 25742 1848 30393 396 468
70 15,2 17,1 31088 2301 38040 444 543
75 16,3 18,1 36179 2705 45836 482 611
80 17,3 19,2 41811 3019 54487 523 681
85 18,3 20,1 46830 3387 62893 551 740
80 19,2 21,0 51634 3596 71293 574 792
95 20,1 21,8 55938 3751 79348 589 835
100 21,0 22,6 60190 3961 87561 602 876
105 21,8 23,3 63514 4259 95144 605 906
110 22,6 23,9 66133 4287 102050 601 928
115 23,3 24,5 68256 4446 108619 594 945
120 24,0 25,0 68900 4563 113826 574 948
Vth Class quality
40 4,5 6,7 1243 — 1243 31 31
45 5,6 7,9 2856 — 2856 63 63
50 6,8 9,2 4696 — 4696 94 94
55 8,0 10,5 7013 294 7307 128 133
60 9,3 11,6 9766 664 10724 163 179
65 10,5 12,6 12898 802 14748 198 227
70 11,7 13,6 16211 1218 19279 232 275
75 12,8 14,5 19412 1500 23980 259 320
80 13,8 15,3 21908 1733 28209 274 353
85 14,6 16,0 24304 1966 32571 286 383
90 15,7 16,6 26497 2142 36906 294 410
95 16,5 17,1 28475 2450 41334 300 435
100 17,2 17:5 29866 2510 45235 299 452

may be applied that the distribution of “derbholz” volume in diameter de-
grees is subject to characteristic changes dependent on mean stand diameter.
This means that without respect to their age and site quality, the stands of
equal mean diameter at breast height 4, show an equal “derbholz” volume
distribution in the diameter degrees (Pafez 1965) and, consequently, the
same average price of 1 cu. m of “derbholz” u. b.
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IV. Average price of 1 cu. m of “derbholz” u.b. in diameter degrees for sound and
differently thinned spruce stems, expressed in “stumpage assortment prices” (CSP)

Average price (CSP) of “derbholz” u. b.
stems dax.na.ged in their lower part by rot,
Diameter degree sound . ni;egnclcsl - so that it is :}igﬁsarc}{ot; cut fuelwood
st;:\x[ns crownbreaks
A 1m 2m 3m 4m
L, L, Ly L,
1 2 3 4 5 6 7
8 84 84 28 —170 —170 —170
10 84 84 52 20 —6 —-32
12 84 84 58 32 12 9
14 84 71 63 42 24 6
16 - 84 T2 65 47 31 15
18 100 89 68 56 39 25
20 114 104 93 70 58 41
22 154 146 126 82 67 51
24 188 180 160 133 103 80
26 204 196 179 154 131 110
28 212 205 187 162 141 128
30 214 206 193 168 147 135
32 214 207 197 172 151 138
34 250 239 221 173 153 140
36 266 252 234 203 176 153
38 272 259 244 217 194 171
40 277 260 249 222 200 177
42 280 262 1 252 226 202 182
44 282 263 255 230 208 187
46 283 266 256 233 212 191
48 285 270 260 234 215 195
50 287 270 263 237 219 199
52 288 270 265 240 221 202
54 288 270 266 243 224 205
56 288 269 266 244 224 205
58 288 269 . 265 244 224 205
60 288 269 265 243 224 205
62 288 269 265 243 224 205
64 286 270 265 243 224 205
66 286 270 265 243 224 205
68 285 270 263 242 224 205
70 284 270 262 240 222 204
72 284 270 261 240 221 203
74 283 269 261 238 220 201
76 283 269 260 238 219 200
78 283 269 260 238 218 199
80 283 269 260 238 218 199

1008 LesnicTvI— 1969



1. Average price of 1 cu. m of ot N

“derbholz” wu. b. in spruce
stands both sound and damag-
ed by various injurious agents

g

3

N -

Stumpoge assortment prices

soundl ,undamagedl Irees
Z - crown (anol stem ) breaks

Ly-L4 - {rees damaged in the lower par{
of their stems by ral,so that -4 m
must be cul as fuelvood

" 1 i 1 1 i L
10 20 30 40 S0cm
Mean stanal diameler al breast height dk

For the calculation of average price of 1 cu. m of “derbholz” u. b. in the
stands of a given mean stand diameter it is advantageous to use the average
“derbholz” prices in diameter degrees together with the distribution of “derbholz”
volume in diameter degrees, as they were constructed e. g. for individual mean
stand diameters for spruce by Halaj (1957) on the basis of materials from
Slovakia. The appropriate average prices of stand “derbholz” for individual
mean stand diameters will be calculated by multiplying the per cent parts of
“derbholz” volume in diameter degrees by the corresponding average price of
1 cum of “derbholz”. The price of 1 cum of “derbholz” in the stand may
stand may be determined by the direct application of per cent distribu
tion of assortments (found for individual stands with different mean
d. b. h. by means of the percentage assortment tables and the appropriate
“derbholz” volume distribution in diameter degrees), which will be mul-
tiplied by the stumpage assortment price. The resulting values of average
“derbholz” prices in the stands with a given mean stand diameter — calculated
by the two mentioned methods — are roughly equal (graph 1).

The dependence of the average price of “derbholz” u. b. on the mean stand
diameter d, may be further utilized also for the compiling of stand value tables.
Taking as a basis for the compiling of these tables the Schwappach yield
tables (1902), commonly applied in Czechoslovakia, it will be possible to read
for individual site qualities and age the average prices of “derbholz” u. b. of
individual mean stand diameter directly from the graph 1. After multiplying
by the corresponding growing stock values of primary and secondary stands
(of course after bark reduction?) the price of both growing stocks (here
in stumpage assortment prices) is determined and, analogically to the procedure
applied in the yield tables, the financial value of total volume production and
all increments may be calculated. An example of stand value tables is given
in table IV. ‘

The stand value tables make it possible to find the growing stock price
of main stand (or volume production), in our case in “stumpage assortment
prices” in the stands of different age and site quality. As already emphasized,

2) Schwappach yield tables contain the data on ,derbholz“ volume in cu.
m o. b.; these data are to be converted to the data u. b. by means of bark reduct-
ion determined also in the dependence on mean stand diameter dr in table IV

(Parez 1969).
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this price represents in fact the “gross income™ which forestry (as a branch)
may obtain at a given age and in a given site quality from each hectare of
fully stocked spruce stand formed by healthy and undamaged stems.

THE INFLUENCE OF A CHANGED SANITARY STATE OF TREES ON THE
HEIGHT OF THE PRICE OF “DERBHOLZ” U. B. IN DIAMETER CLASSES AND
IN STAND

Nearly all spruce stands suffer during their life time to a different degree
from various injurious agents unfavourably influencing the development of
trees and whole stands. The chief unfavourable influences afflicting Norway
spruce especially in its young pure and even-aged stands are represented na-
mely by wind, snow, hail and deer; but other injuries caused e. g. by [ungi
achieve sometimes in spruce stands a great extent. Of course, each unfavourable
change in sanitary state of trees results in unfavourable composition of stem
assortments and affects, consequently, the average price of timber in diameter
degrees.

The method of the construction of percentage assortment tables on the
basis of mean stem profiles makes it possible to construct the special percentage
assortment tables even for the populations of damaged trees; of course, some
generalization of stem defects arisen as a result of tree damage caused by one
of various injurious agents is supposed (P afez 1969). There are mainly two
types of damages of decisive nature to the spruce stands: the crown (and
stem) breaks caused by wind, hail and snow damaging the stem in the bottom
part of crown immediately under crown (on average at %/3 of tree height) and,
further, the damages to stem in its lower part by rot (caused by peeling or
browsing by deer, or by occurrence of honey fungus, red rot etc.), where it
is necessary to take into consideration that one or more metres must be cut
from the basal part of the stem as fuelwood. The special percentage assortment
tables make it possible to determine even for damaged trees the size of average
price of 1 cu. m of “derbholz” in diameter degrees (table 1V, columns 3—7).
The comparison with the prices of “derbholz” in diameter degrees of sound trees
makes it possible to determine the losses per 1 cu. m of “derbholz”, directly
in individual diameter degrees of damaged trees (Pafez 1969).

The average “derbholz” prices in diameter degrees of variously damaged
trees form even in this case a basis for the determination of average price of
1 cu. m of “derbholz” in the stand. The calculation of this price is analogous
as in sound stands, i. e. by using Halaj's distribution of “derblLolz” volume
in diameter degrees in the stands with different mean diameters at breast height
on the one hand and the relevant average “derbholz” prices in diameter degrees
of variously damaged trees on the other hand, supposing, of course, that
the stand is fully damaged by an injurious agent (graph 1). The relation between
the saverage “derbholz”” prices of sound stands and the prices of “derbholz” of
damaged stands makes it possible to derive for the stands with different dia-
meters at breast height the size of loss as result of stand damage caused by
this or another injurious agent, and to use this loss size, expressed in %
(Table V), for the modification of the basic price of stands given in the stand
value tables by age, site quality and for full density. The application of the
mentioned per cent losses in stand value requires that the per cent rate
of trees damaged by individual injurious agents be estimated for each
individual stand. For the trees damaged in the lower part of their stems is it
moreover necessary to assess — as a rule on the basis of experience gained in
previous loggings in a given stand or in neighbouring stands — the average
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V. Percentage of losses of the basic financial value of spruce stand as a result
of damage caused by crown and stem breaks Z, or by peeling and browsing by
deer, or by fungal infection L, when it is necessary to use the lower 1—4 m
of the basal part of the stem Li—L4 as fuelwood

Percentage of damaged trees

Kind Mean stand
of

& | diameter | 10 ' 20 ’ 30 ‘ 40 ‘ 50 ’ 60 ' 70 | 80 | 90 | 100
mage g

loss percentage of the basic financial stand value

Z 10—-18 0,007 | 0,014| 0,022 | 0,029 | 0,036 | 0,043 | 0,050 | 0,058 | 0,065 | 0,072
20+ 0,005| 0,011 | 0,016 0,022 | 0,027 | 0,032 | 0,038 | 0,043 | 0,049 | 0,054
L, 10—18 0,024 | 0,047 | 0,071 | 0,094| 0,118 0,141 | 0,165 0,188 | 0,212 | 0,235

2028 0,013 | 0,026 | 0,039 | 0,053| 0,066 | 0,079 | 0,093 | 0,105| 0,119| 0,132
30—-38 0,010 0,020 | 0,031 | 0,041| 0,051 | 0,062 | 0,072 | 0,082 | 0,092 0,103
40—48 0,009 | 0,018 0,027 | 0,036 | 0,045 | 0,054 | 0,063 | 0,072 | 0,081 | 0,090

L, 10—18 0,045 | 0,090| 0,135| 0,180 0,225 | 0,270 | 0,316 | 0,361 | 0,406 | 0,451
20—28 0,026 | 0,055| 0,082 | 0,110| 0,137 | 0,165| 0,193 | 0,220 | 0,248 | 0,275
30—38 0,021 | 0,042} 0,064 | 0,085 0,106 | 0,127 | 0,149 | 0,170 0,191 | 0,212
40—48 0,018| 0,036 | 0,054 | 0,072 | 0,091 | 0,109 | 0,127 | 0,145| 0,163 | 0,181

L 10—18 0,064 | 0,128 0,192 | 0,257 | 0,321 | 0,385 | 0,449 | 0,513 | 0,578 | 0,642
20—28 0,039 0,077 0,115| 0,154| 0,192 | 0,230 0,269 | 0,307 | 0,346 | 0,384
30—38 0,030 | 0,059 0,090 0,120| 0,149| 0,179 | 0,209 | 0,239 | 0,268 | 0,298
40—48 0,026 | 0,051 0,077 | 0,102 | 0,128 | 0,153 | 0,179 | 0,204 | 0,230 | 0,256

Ty 12—18 | 0,074| 0,148 | 0,221 | 0,295| 0,369 | 0,443 | 0,516 | 0,590 | 0,664 | 0,738
20—28 | 0,047| 0,005| 0,142| 0,189 | 0,236 | 0,284 | 0,331 | 0,378 | 0,425 | 0,473
30—38 | 0,037| 0,075| 0,112 0,149 | 0,186 | 0,224 | 0,261 | 0,298 | 0,336 | 0,373
40—48 | 0,032 0,065| 0,098 | 0,131 | 0,163 | 0,196 | 0,228 | 0,261 | 0,294 | 0,326

length (in m) of the basal stem part, which must be usually in primary
wood procession cut as fuelwood, this being in spruce stands 2—3 m. The
proper loss percentage may be found by kind of injury, percentage of damaged
trees and mean stem diameter in table V.

The determination of financial stand value by means of stand value tables
and making this value more accurate by means of loss percentage, correspond-
ing to the sanitary state of stands at a given time, means therefore a further
step to a more objective evaluation of the growing stock.

AN EXAMPLE OF THE DETERMINATION OF FINANCIAL VALUE OF SPRUCE
STAND

The determination of the basic financial value of spruce stand is always
based on the following chief dendrometric characteristics of the stand: stand
height, age, site quality and mean stand diameter. The basic financial value
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of stand corresponds to the value of a sound, undamaged stand cf full densit,
In the stands damaged by one of the mentioned injurious agents is it necessar,
to subtract the loss corresponding to the extent and intensity of stand damage
from the basic financial value of the stand. The determination of the value,
which is only part of the actual stand value, is made b, formula (1), if we wish
to know the size ¢f loss caused by stand injury, or by formula (2), if we wish
to determine the actual stand value directly.

Wa=[W—-WI(Z+ L)I]R, (1)
Wae=W.R[1—(Z+ L,)], (2)
where W — actual financial value of growing stock,

— basic financial value of growing stock according to the stand value
tables for a given age and site quality in full density (table III,

R — estimated stand density in tenths,

Z  — percentage of loss in financial stand value W corresponding to a given
share of trees damaged in the stand by crown and stem breaks
(Table V),

L, — percentage of loss in financial stand value W corresponding to a given

share of frees damaged in the stand by peeling, browsing, red rot,
honey fungus, i. e. of the trees infected with rot in their lower part
of the stem. Index x corresponds to the estimated length in metres,
which must be cut (because of rot) from all damaged trees as fuel-
wood (Table V).

The application of the mentioned formula for the assessment of the [inan-
cial growing stock value of a stand may be clearer from the following example.
There is to be determined the financial value of a 60-year-old spruce stand
on IInd quality class with density 0.9 and mean stand diameter d. = 20.1.
The stand includes about 20 % of trees with damaged crown and®§tem snow-
breaks and about 50 % of all trees with lesions caused by peeling and brows-
nig, mostly with rotted basal stem part; it will be necessary to use, on the
average, 2 m-sections, as fuelwood.

Example of calculation:
Wk [59 381 — 59 381 (0.011 + 0.137)] 0.9 = 45533 K¢és/ha (1)
Wk 59381 . 0.9 [1—(0.011 + 0.137)] = 45533 K¢s/ha (2)

The proper loss caused to the stand by snow and deer peeling makes
8788 Kés/ha, i. e. 14.8 % of the original basic stand value W.

CONCLUSION

A brief analysis of the problem concerning the construction of “derbholz”
prices by diameter degrees and their application to the determination of indi-
vidual stand values and to the construction of stand value tables shows that
the chosen method is relatively simple and presents necessary data for a concrete
financial evaluation of spruce stands. It may be applied not only for the evalua-
tion of sound stands, but also, this being very important, it makes it possible
to follow from the financial viewpoint even various unfavourable effects mani-
festing themselves in the damages of trees and stands caused by different bin-
tic and abiotic injurious agents. The average price of “derbholz”” u. b. in dia-
meter degree, dependent on the stru ture cf asscrtments of a “mean’ stem
profile, becomes in this way a basis fcr all other further price calculations
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connected not only with the proper financial evaluation of spruce stands or
with the indemnity for destroyed or damaged stands but, last not least, it may
play an important role e. g. in checking up the work and skills of responsible
workers at all levels of forestry.

SUMMARY

The analysis of assortment structure of growing stock and volume pro-
duction of stands and their [inancial evaluation may be safely made by means
of so-called “percentage” assortment tables (Table II) constructed on the basis
of stem profiles in individual diameter degrees. Because it was found that
within one diameter degree (here 2 cm) the proper tree height, disregarding
the extremely big or low heights, exerts only a very small influence on the size
of assortment portions of the stem, the assortment tables were practically con-
structed only on the basis of stem diameter at breast height; as appropriate height
in a diameter degree was chosen the height corresponding to the so-called
“mean” stem profile. The construction of percentage assortment tables on
the basis of “mean” stem profiles makes it possible to construct the assortment
tables not only for sound trees, but also for differently damaged trees (snow,
peeling, browsing etc.). In applying these special assortment tables, it is neces-
sary to know the repartition of “derbholz” volume in the diameter degrees
separately for the sound trees and the trees damaged in various way.

The percentage assortment tables may be advantageously applied also for
the determination of the average price of “derbholz” u. b. by diameter degrees,
and it becomes then a starting basis for all further financial calculations. As
the suitable price units for this average price of “derbholz” may be used the
state wholesale prices or, yet better, the newly derived so-called “stumpage
assortment prices” (Table I), calculated as a difference between state wholesale
prices and full total costs of logging, processing, skidding, transport, loading
etc. (Table I) directly for individual assortments. The newly-derived prices
show to some degree the financial advantage of individual assortment pro-
duction from the point of view of forestry as a branch.

The construction of special percentage assortment tables, giving the struc-
ture of assortments for differently damaged trees, with relevant price units
(here e. g. stumpage assortment prices) makes it possible to determine also
the height of possible loss, in which the different kinds of injurious agents
share in the concrete diameter degrees.

The financial values of uncalipered stands will be determined by the use
of stand value tables. For their construction the close relationship between the
average price of “derbholz” in the stand and the mean stand diameter d, was
used. The data on mean stand diameter, stand height and “derbholz” volume
of the main and secondary stand formed a basis for the construction of stand
value tables.

In determining the proper basic financial value of spruce stand the value
tables will be applied (Table IV). In case that the stands is damaged, the loss
arisen as a result of stand damage by some of injurious agents will be subtracted
from the mentioned basic financial stand value W modified by actual density R.
This loss is given directly in % of the basic financial stand value W for the
stands with a certain mean d. b. h. for individual kinds of injurious agents
(Table V), for crown and stem breaks Z and for not in the lower part of the
stem L,. The calculation of the actual financial stand value W, will be made
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by the formulae (1) or (2), this being dependent on the fact whether we wish
to know the size of loss caused by injurious agents (1), or if we satisfy ourselves
with a direct calculaticn of W, value (2).

Wag=W.RI[1— (Z+ Ly]. (2)

The average price of “derbholz” u. b. in a diameter degree dependent on the
assortment structure of “mean” stem profile becomes in this way a basis for
all further price calculations connected not only with the proper financial
evaluation of spruce stands or with the indemnities for destroyed or damaged
stands, but, last not least, it may play an important role in checking up the
right professional work of responsible workers at all levels of forest management.

Received {for publication May 15, 1969
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Finanéni hodnoceni hmotové produkce smrkovych porostii

Pro rozbor sortimentni struktury porostnich zasob a hmotové produkce, pro
ev. jejich finanéni ocenéni, se da spolehlivé pouzit tak zvanych procentualnich sorti-
mentacnich tabulek sestavenych na podkladé stiednich kmenovych profil v jednot-
livych tloustkovych stupnich. Ponévadz bylo zjisténo, Ze v ramci jednoho
tloustkového stupné (zde dvoucentimetrového) ma samotna vyska stromu, pokud
neprihlizime k extrémné vysokym nebo nizkym vyskam, jen velmi maly vliv na
velikost podilti sortimenti na kmeni, byly proto procentualni sortimentac¢ni tabulky
sestaveny prakticky jen na podkladé vyéetni tloustky kmene; za odpovidajici vysku
byla v tloustkovém stupni zvolena ta, ktera odpovidala tzv. stfednimu kmenovému
profilu. Konstrukee procentualnich sortimentaénich tabulek na podkladé stiednich
kmenovych profili umozinuje sestavit sortimenta¢ni tabulky mejen pro stromy zdravé,
ale i pro stromy razné poskozené (snih, loupani vysokou apod.). Predpokladem pro
pouziti téchto specidlnich sortimentac¢nich tabulek je znalost rozlozeni hmoty hroubi
v tloustkovych stupnich oddélené pro stromy zdravé a stromy ruznym zpusobem
poskozené.

Procentudlnich sortimentaénich tabulek 1ze s velkou vyhodou vyuzit i ke sta-
noveni prumérné ceny hroubi b. k. v tlousfkovych stupnich a ta se pak stava vy-
chozim podkladem pro vSechny dalsi finanéni kalkulace. Za vhodné cenové jed-
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notky pro tuto pramérnou cenu hroubi lze pouzit stdtnich velkoobchodnich cen mebo
jesté lépe nové odvozenych tzv. cen sortimentti na pni (tabulka I), vypoéitanych
jako rozdil mezi statnimi velkoobchodnimi cenami a uplnymi vlastnimi naklady na
tézbu, manipulaci, priblizovani, odvoz, vagénovani atd. (tabulka I) piimo u jed-
notlivych sortimentu. Nové odvozené ceny prozrazuji do uréité miry finanéni vy-
hodnost vyroby jednotlivych sortimentu z hlediska lesniho hospodarstvi jako odvétvi.

Skloubenim specialnich procentualnich sortimentac¢nich tabulek, jez udavaji
skladbu sortimenti u ruzné poskozenych stromt a prislusnych cenovych jednotek
(zde napt. cen sortimentt na pni) lze uréit i vysi ev. ztraty, na niz se v konkrétnim
tloustkovém stupni podili rtzny druh S$kodlivého ¢initele.

Ke stanoveni fina¢ni hodnoty neprimeérkovanych porostli se pouZije porost-
nich hodnotovych tabulek. K jejich sestaveni jsme vyuzili tésného vztahu mezi
prumérnou cenou hroubi v porosté a stredni porostni tloustkou dr. Podklad pro
konstrukei porostnich hodnotovych tabulek (tabulka IV) tvorily udaje stredni po-
rostni tloustky, porostni vysky, hmoty hroubi hlavniho a podruzného porostu.

Pri urcéovani vlastni zakladni finanéni hodnoty smrkového porostu se pouZije
hodnotovych tabulek (tabulka IV). V pripadé, Ze je porost poskozen, odecte se od
této zakladni finanéni hodnoty porostu W, upravené podle skuteéného zakmenéni R,
zirata, jez vznikla v duasledku poskozeni porostu nékterym ze S$kodlivych ¢initelt.
Tato zirata je uvedena piimo v procentech ze zakladni finanéni hodnoty porostu
W pro porosty o urc¢ité stiedni vycetni tlousftce pro jednotlivé druhy skodlivych
¢initeltl (tabulka V), pro korunové a kmenové zlomy Z a pro hnilobu v dolni ¢asti
kmene Ly. Vypocet skute¢né finan¢ni hodnoty porostu Wsr se uskuteé¢ni podle vzorce
(1) nebo (2), podle toho, chceme-li znat vysi ztraty skodlivymi ¢initeli (1) nebo zda se
spokojime jen s vypoétem Wy primo (2):

W = [W—W (Z + Ly)] R (1)
Wse = W.R[1—(Z + Ly)] (2)

Pramérna cena hroubi b. k. v tloustkovém stupni, zavisla na strukture sorti-
menti stredniho kmenového profilu, se tak stava zakladem vSech dalSich ceno-
vych kalkulaci, souvisejicich nejen s vlastnim finanénim hodnocenim smrkovych po-
rosili, popi. s nahradou za znicené nebo poSkozené porosty, ale v neposledni radé
muze sehrat dalezitou roli napr. pii kontrole spravné odborné prace odpovédnych
pracovniki na vsech stupnich lesniho hospodarstvi.

Punancosasn OLlEHKA NpPOM3BOACTBA HNPEBECHHBI B €JOBBIX HaCaXACHHAX

Jlns aHanM3a COPTMMEHTHOH CTPYKTYpBI 3anacoB HAaCaKMeHWH M IPOM3BONACTBA APEBECHHBL,
D YaCTHOCTM IJI1 MX (QUHAHCOBOII OLEHKH, C HaNEXKHOCTBIO MOYKHO NPHUMEHUTH TaK Has, «Ipo-
LEHTHLIE» COPTMMEHTHBIe TaGJMIIBI, COCTABJEHHBIE HA OCHOBE «CPEIHMX» CTBOJIOBBIX IIPO-
¢useil B OTHEJBHBIX CTyNeHAX ToamjuHsL. Tak Kak O6bIO yCTAHOBJEHO, UTO B  paMiax
ONHOI CTyneHu TOJIMHBI (8lech IUByXCaHTMMETPOBOi1) caMma Bbicota Jepesa (He yuMThIBAA
KpaiiHue BENM4MHBI, T. €. BBHICOTH CAMBIX BBICOKMX M CaMblX HMSKHMX JAEpeBbes) OKasbBaeT JIMIb
oueHp cnafoe BAMAHME HA pasMep MIOJeil COPTHMEHTOB Ha CTBOJE, MOITOMY HpPOLEHTHBIE COPTH-
MEHTHBIE TAGaMLBl GBIIM COCTABJEHBI IPAKTHYECKH TOJAKO HA OCHOBE TOJIIMHE! (AuaMerpa) Ha
BBICOTE TPyAM; B KauyecTse COOTBETCTBYIONIEHl BBICOTHI B CTyNEHHM TOJUIMHBI NpHHsira Obina Ta
BBICOTA, KOTOpas COOTBETCTBOBAJA TaK Had. CpegHeMy CTBOJIOBOMy npobuio. [locrpoesue mpo-
LIEHTHBIX COPTMMEHTHBIX TaGJNUII Ha CCHOBE CPeNHMUX CTBOJIOBBIX MpPOduIEil NaeT BO3ZMOKHOCTH CO-
CTaBUTh COPTHMEHTHble TaGJMHIBI He TOJBKO IJA 3MOPOBHIX NEPEBbEB, HO M IJIA LECPEBLEB C pas-
HBIMH TIOBpexkIeHHsMH (cHeroM, of6AMpaHHEM KODHl OXOTHMYBMMH 3BepAMM u T. IL.), Ilpenmnoso-
JKeHMeM IUIS TIPHMEHEHMs 3THX CHeIMaNbHBIX COPTHMEHTHBIX TabJMIl ABJNACTCH SHAHME pacrnpene-
JIEHHS MAcChl KPYNHOW IpeBecHHbl MO CTYNeHAM TOJIIMHBI B OTHEJBHOCTH Y 3L0POBBIX JepeB:es
K C pPasHbBIMHM BHIAMM IOBPEKIEHHH.

[TpouenTHble COPTHMEHTHBIE TaGAHLBI MOMKHO OdYeHb BBITONHO HCIOJL30BATH M JUISL yCTa-
HOBJIEHWs CpeNHeil I[eHBl KPYMHOI IpeBecHHs! (e3 KOPHI MO CTyNeHAM TOJUIMHBl, a ora leHa
MOTOM CTAHOBMTCA MCXONHBIM OCHOBaHWEM JJIS BCEX MNaJbHeHmMX (MHAHCOBEIX BLIMHCIEHHI.
B xkauecrse NONXONALIMX ENMHMI[ LEHBl IJIA 9STOH CpeNHeH IJeH>l KPyNHOH JpenecHHBl MOKHO
HCIIOJb30BATh TOCYNApPCTBEHHEIE ONTOBBIE IEHBI, MJIM, €lle Jydule, BbIBEIEHHble HOBbIE TaK Has.
LieHB COPTHMeHTOB Ha KopHio (raGmuua I), BBIuMCieHHble MO pasHMie MEKILy IOCYAAPCTBEHHBIMM
ONTOBBLIMHM LjeHaM¥ 1 O6uuMKU  COSCTBEHHBIMH M3JIeP/KKAMU Ha JIECO3aTOTOBKY COPTHPOBKY, TPEJNEBKY,
BBIBO3, NMOTPY3Ky B BaroHst m T. A. (ranuna I) npaMo y oTesnbHBIX COPTHMEHTOB. Brinemenbie
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HOBBIC 1[€HBI 0 M3BECTHOH CTENeHH OTKPHIBAIOT HHAHCOBYIO BBIIOJHOCTL [POM3BONCTBA OTACILHBIX
COPTHMEHTOB C TOYKM 3PEHUA JIECHOTO XO3ANCTBA KaK OTPaC.

CousleHeHHeM CrelHaJbHBIX [POLMEHTHBIX COPTHMEHTHBIX TaGaMu, KOTOpbIE NOKAa3biBaioT €o-
CTaB COPTHMEHTCB y [ICPEBBEB C pPAa3HBIMM TOBPEKAEHHSAMU M COOTBETCTBYIOUIMX eNWHMIL IeHbl
(snech Hamp. ([eH COPTHMEHTOE HAa KOPHIO) MOXHO ONpENeauTh ¥ PA3MEP BO3ZMOKHBIX 1oTeph,
NPUXONANIMIICA B KOHKDETHOIf CTyNMeHH TOJNI[UHBI Ha JOJIO PasHbIX BHIOB BpPEIHBIX (GaKTOPOS.

Hns ycraHosneHus QMHAHCOBOM CTOMMOCTH HCCOMCPEHHBIX HACAXJICHUMH TPHMeHsoTea Tab-
JSUILBI CTOHMOCTH HacaskneHuit, [ns Mx cocraBieHus HCIONB3OBAHO TECHOE COOTHOWEHHE CpelHeil
UEHBl KPYMIIOif NPEBeCMHBI B HACAXICHHM CO CPEeNHMM AnaMeTpoM HacaxiaeHus dp. OcHozaHue
LJsi TIOCTpOeHMs Ttabuauy croumocTy HacaxueHuit (rabnuua IV) cocrasnsnm mammbie cpemmero
HiaMeTpa Haca)KAeHHsA, CpeaHed BBICOTBI HACAXKAEHHU#A, MacChl KPYIMHOI JPEBeCHHBl TJABHOrO
M MONYMHEHHOIO sApyca Haca)kIeHHA.

ITpu onpenenenuu coBCTBEHHOH OCHOBHOM (GUHAHCOBCH CTOMMOCTH €JOBOrO HAaCaKIEeHHs
ucnoipdyores tabauust croumoctn (rabamua IV). B cayuae, korma HacakIeHue MOBPEXICHO,
OT 3TOi OCHOBHOIf (HMHAHCOBOH CTOMMOCTH HacakneHus W, yCTAHOBJICHHOI COIJIaCHO JefCTBM-
TeJB5HOM HoyHOTe HacaxaeHns R, BHIYMTHIBAETCA TOTEPs, BO3HHMKILAS BCICACTBHE MOBPEKICHUS He-
KOTOPBIM M3 BpeIHBIX (akTOpos. DTa TOTEPHA MpPHBEIEHA TPAMO B TPOIEHTAX OCHOBHOI (HHAH-
coBOIl cToMMOCTH HacaxueHus W Iuis HacaskieHUil ¢ MSBECTHHIM CPEeAHMM AMAMETPOM HA BBICOTC
IPpyAM IJA OTHEJNBHBIX BHIOB BpenHEIX ¢akropos (Tabamma V), mas H3JIOMOB KPOH M CTBOJOB
Z ¥ ans THUMM B HIOKHe# uyactu crsona Ly, Boruucnenue xeiicTsuTensHoit GUHAHCOBOM CTOM-
mocrn HacaxneHns Wik ocymecreutess mo gopmyse (1) mam (2), corzacHo TOMy, ecau Mol
XOTHM 3HATh pa3Mep NOTEPh OT BpeHHLIX ¢akropos (1), uau ecam Mul yIOBAETEOPHMCA TOJBKO
HEMocpenCcTBeHHBIM BhunciacHueM Wk (2);

W = [W—W (Z + L) R )
We = W.R[l—(Z + L] 2)

Cpenussa IjeHa KpynHOil JIpeseCHHL! 6e3 KOpPbl B CTyNeHU TONUIMHDI, 3aBHCALLAA OT CTPYKTY Pb
COPTHMEHTOB «CPENHEero» CTBOJIOBOTO MPOPHUJIA, CTAHOBMUTCSH, TAKUM 06pa30oM, OCHOBHOIH BCeX HAJb-
HeHIUMX BBIYHUCJIEHHIH LUEH, CBASAHHLIX HE TOJBKO C HENOCPeNCTBCHHONH (HUHAHCOBOH OLIEHKOH
CJIOBBIX HACAXKIEHHMH HWJIM C BO3MeNIeHWeM 33 YHWUYTOKCHHbIE HJK [OBPEXKIEHHbIE HACaXKIeHus,
HO B cJyyae HamoOHOCTH MOKET ChIIpPaTh Ba’KHy0 pOJib, Hamp., MpPM KOHTPOJE MPaBHILHOCTH
CreHATbHOI JeATEeIbHOCTH OTBETCTBEHHBIX pabGOTHMKOB Ha BCEX CTYMNEHdAX JICCHOTO XO03sicrsa.

Finanzielle Bewertung der Massenproduktion der Fichtenbestinde

Zur Analyse der Sortimentenstruktur der Bestandesvorridte und Massenpro-
duktion fiir ihre eventuelle finanzielle Abschitzung konnen verldflich die so-
genemnten ,,prozentuellen“ Sortentafeln angewandt werden, die auf Grund der
mittleren Stammprofile in den einzelnen Durchmesserstufen zusammengestellt wer-
den. Da festgestellt wurde, dafl im Rahmen einer Durchmesserstufe (hier zweizen-
timetrige) hat alleinige Baumhohe, sofern wir nicht die extrem hohen oder niedrigen
Hohen beriicksichtigen, nur einen geringen Einfluf3 auf die Grofie des Sortimenten-
anteils am Stamm: deshalb wurden die prozentuellen Sortentafeln praktisch nur
auf Grund des Brusthohendurchmessers zusammengestellt; flir die entsprechende
Ho6he wurde in der Durchmesserstufe nur die gewahlt, die dem sogenannten mittleren
Stammprofil entsprach. Die Konstruktion der prozentuellen Sortentafeln und Grund
der mittleren Stammprofile ermdglicht Sortentafeln zusammenzustellen, und zwar
nicht nur fiir gesunde Baume, sondern auch filir unterschiedlich beschidigte Biume
(Schnee, Schidlen vom Hochwild u. a.). Die Voraussetzung fiir die Anwendung dieser
speziellen Sortentafeln ist die Kenntnis der Derbholzmassenverteilung in den Durch-
messerstufen, und zwar getrennt fir die gesunden und die auf verschiedene Art
beschidigten Bidume.

Die prozentuellen Sortentafeln kénnen mit groflem Vorteil auch zur Bestimmung
des durchschnittlichen Preises des Derbholzes ohne Rinde in den Durchmesserstufen
ausgeniitzt werden und dieser wird dann zu einer Ausgangsunterlage flir simtliche
weiteren finanziellen Kalkulationen. Fiir geeignete Preiseinheiten fiir diesen durch-
schmittlichen Derbholzpreis kénnen die Grofihandelspreise oder noch besser die nheu
abgeleiteten sogenannten ,Preise der Sortimenten am stehenden Stamm“ angewendet
werden (Tabelle 1), die als Unterschied zwischen den Groffhandelspreisen und ginzli-
chen Selbstkosten auf die Nutzung, Manipulation, Riickung, Abfuhr, Einwaggonieren
usw. (Tabele I) direkt bei den einzelnen Sortimenten berechnet wurden. Die neu ab-
geleiteten Preise verraten in einem bestimmten Mafe den finanziellen Vorteil der
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Prodiktion der einzelnen Sortimemte vom Gesichtpunkt der Forstwirtschaft als
Abzweig.

Durch das Zusammenfiigen der speziellen prozentualen Sortimenttabellen, die
die Aufstellung der Sortimente bei verschieden beschidigten Bidumen und der zu-
gehorigen Preiseinheiten angeben (hier zum Beispiel der Sortimentenpreise am
Stamm), kann auch die Héhe des eventuellen Verlustes, an dem sich in der konkreten
Durchmesserstufe verschiedene schiddliche Faktoren beteiligen, bestimmt werden.

Zur Festsetzung des Finanzwertes der unkluppierten Bestinde werden Bestan-
deswerttabellen angewendet. Zu ihrer Aufstellung wurde die enge Beziehung
zwischen dem durchschnittlichen Derbholzpreis im Bestand und dem mittleren Be-
standesdurchmesser dr ausgeniitzt. Die Unterlage fiir die Konstruktion der Bestandes-
werttabellen (Tabelle IV) bildeten die Angaben des mittleren Bestandesdurchmessers,
der Bestandeshohe, der Derbholzmasse des Haupt- und Nebenbestandes.

Bei der Bestimmung des eigenen grundlegenden Finanzwertes des Fichten-
bestandes werden Wertiabellen (Tabelle IV) angewendet. Falls der Bestand be-
schiddigt ist, wird von diesem grundlegenden Finanzwert des Bestandes W, der laut
tatsdchlicher Bestockung R geregelt wird, der Verlust abgerechnet, der infolge der
Bestandesbeschédigung durch einen der schiddlichen Faktoren entstand. Dieser Ver-
lust wird direkt in Prozenten aus dem grundlegenden Finanzwert des W Bestandes
fiir Bestinde in einem bestimmten mittleren Brusthéhendurchmesser fiir die ein-
zelnen Arten von schidlichen Faktoren (Tabelle V), fiir die Kronen- und Stamm-
briiche Z und filir die Holzfidulnis im unteren Teil des Stammes L, angefiihrt.
Die Berechnung des tatsiichlichen Finanzwertes des Bestandes W wird laut Formel
(1) oder (2) verwirklicht, je mnachdem, ob wir die Hohe des Verlustes durch schad-
liche Faktoren (1) kennen wollen, oder ob wir uns nur mit der direkten Berechnung
Wk (2) zufriedengeben: : '

Wse = [W—W (Z + Lol R (1)
Wi =W.R[1—(Z + Ly)] (2)

Der durchschnittliche Preis des Derbholzes ohne Rinde in der Durchmesser-
stufe, der von der Sortimentenstruktur des mittleren Stammprofils abhéngig ist,
wird so zur Grundlage sédmtlicher weiteren Preiskalkulationen, die nicht nur mit
der eigenen f[inanziellen Bewertung der Fichtenbestinde zusammenhidngen, z. B.
mit dem Ersatz fiir die vernich'eten oder beschéddigten Bestdnde, sondern kann nicht
zuletzt eine wichtige Rolle spielen, und zwar z. B. bei der Kontrolle der richtigen
fachlichen Arbeit der verantwortlichen Mitarbeiter auf simtlichen Stufen der Forst-
wirtschaft.

Evaluation financiére de la production du volume des peuplements d’épicéa

Pour l'analyse de la structure d’assortiment des volumes sur pied et de la
production de volume et pour leur évaluation finacieére éventuelle, on peut utiliser
avec conficnce les soi-disant tables d'assortiment en pour-cent, établies sur la
base des profils médians de la tige dans classes d'épaisseur particulieres.
Comme il a été vérifié que dans le cadre d'une méme classe d'épaisseur (qui dans
notre cas es* de deux centimeétres) la seule hauteur de l'arbre, tant qu'on ne tient
pas compte des hauteurs extrémement élevées ou basses, n’a qu’'une treés faible
influence sur 1importance de la proportion des assortiments de la tige. On n’a par
cons squent é’abli pratiquement les tables dassortiment en pour-cent que sur la
base du diamétre (de I’épaisseur) de la tige a hauteur de poitrine. Comme hauteur
sorrespondante dans la classe d’épaisseur on a choisi celle qui répondait au profil
médian de la tige. La consiruction des tables d’assortiment en pour-cent sur la
base des profils médians de la tige perme* d établir les tables d’assortiment non seu-
lement pour les arbres sains, mais aussi pour les arbres différemment endommagés
(neige. décortication due au gros gibier, etc.) La condition d emploi de ces tables
d’assortiment spéciales est la connaissance de la répartition du volume du bois fort
dans les classes d'#paisseur e' cela séparément pour les arbres sains et les arbres
qui ont subi des dommages variés.

Les tables d assortiment en pour-cent peuvent étre utilisées, avec un grand
avantage, également a la détermina‘ion du prix moyen du bois fort sans écorce dans
les classes d'épaisseur, ce prix devenant le point de départ pour tous les calculs
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financiers ultérieurs. Comme unité de prix convenable pour ce prix moyen du bois
fort on peut utiliser les prix de gros d’Etat, ou encore mieux, les prix des assorti-
ments de la tige (tableau I), nouvellement derivés et calculés en tant
que différence entre les prix de gros dIEtat et les frais de revient
coplets d’exploitation, de manipulation, de débardage, de transport, de char-
gement des wagons, etc. (tableau I) et cela directement pour les assortiments
particuliers. Les prix mouvellement dérivés font entrevoir, dans une certaine mesure,
l'avantage pécuniaire de la production des sortiments individuels sur le plan de 1’éco-
nomie forestiére en tant que branche.

En combinant les tables spéciales d’assortiment en pour-cent qui indiquent la
structure des assortiments pour les arbres différemment endommagés, et les unités
de prix correspondantes (dans notre cas, par exemple, les prix des assortiments de
la tige), on peut déterminer également le volume des pertes éventuelles, auxquelles
participent, dans la classe d'épaisseur concrete, les différents facteurs nocifs.

Pour déterminer la valeur pécuniaire des peuplements non pointés, on aura
recours aux tables d'estimation du matériel sur pied. Pour établir ces derniéres, on
a utilisé le rapport étroit, existant entre le prix moyen du bois fort dans le peuple-
ment et l'épaisseur moyenne du peuplement dr. La base utilisée a la construction des
tables d’estimation du peuplement sur pied a été formée par les données de 1'épais-
seur moyenne du peuplement, de la hauteur du peuplement, du volume du bois
fort du peuplement principal et du peuplement secondaire.

En déterminant les valeurs financiéres fondamentales propres du peuplement
d’épicéa, on utilisera des tables d'estimation (tableau IV). Au cas ou le peuplement
est endommagé. on retranche de cette valeur financiére fondamentale du peuplement
W, ajustée selon la densité réelle du peuplement R, la perte qui a eu lieu par suite
de I'endommagement du peuplement par un quelquonque des facteurs nocifs. Cette
perte est indiquée directement en pourcentage sur la valeur finaciére fondamentale
du peuplement W, et cela pour les peuplements d'un diametre a hauteur de poitrine
moyen déterminé, pour les espéces particuliéres de facteurs nocifs (tableau IV),
pour les bris de cime et de tige Z et pour la pourriture dans la partie inférieure
de la tige Li.. Le calcul de la valeur financiére réelle du peuplement s’effectue
d'aprés la formule (1) ou (2), selon que nous désirons de conmaitre le volume de la
perte, due aux facteurs nocifs (1) ou si nous nous contentons du calcul direct de
Wk (2):

W ='[W—W (Z + Lyl R 1)
Wse = W.R[1—(Z + Ly)] (2

Le prix moyen du bois fort sans écorce dans la classe d'épaisseur, dépendant
de la structure des assortiments du profil médian de la tige, devient ainsi la base
de tous les autres calculs de prix qui sont non seulement en rapport avec l'esti-
mation finaciére propre des peuplements d’épicéa, le cas échéant avec le rembour-
sement des peuplements détruits ou endommagés, mais qui peut aussi, et non en
dernier lieu, jouer un roéle important, par exemple, lors du contrdéle du travail pro-
fessionnel des travailleurs responsables, et cela sur tous les échelons de 1'économie
forestiére.

The author's address:

Ing. Jan Partez CSc., Vyzkumny ustav lesniho hospodarstvi a myslivosti,
Zbraslav - Strnady
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M. Bumerl A NEW METHOD OF WOOD TREATMENT
AND DEBARKING

B Decbarking of felled timber is one of the most laborious and exacting
operations of tree logging, and this is why there is an incessant search for
better, faster and cheaper methods of how to remove tree bark without a greater
labour input. In most cases the problem of debarking has been solved by way
of mechanization, i. e. by barking machines of different design and output.
based on a number of mechanical engineering principles.

As a rule, mechanical removal of tree bark becomes easier with decreasing
cohesion of bark and wood, their cohesion varying throughout the year even in
standing timber. In felled timber in bark the cohesion of bark and wood layers
increases in the process of air-drying and thus the bark “stick-dries” easily
to the wood. Newly felled (green) timber can be most easily debarked, par-
ticularly in spring during the sap flow time and then in summer. Outside
the growing period the peeling of tree bark becomes more difficult to become
almost impossible during the period of frosts. Partly dried or dry timber can
necessarily be barked only with greater effort, by means of specially designed
barking machines, etc., and de-barking methods of this type involve as a rule
— il perfect removal of tree bark is desired — also a certain loss of wood.

To facilitate the barking procedure, timber is sometimes treated in a parti-
cular way to reduce (or to eliminate completely) the effect of bark-wood co-
hesion forces. Similar methods of timber pre-treatment prior to barking are
fairly costly in general, and must be thus chosen very carefully to suit the
projected barking method and to be economically feasible. These are e. g. treat-
ments by cold or hot water, wood steaming, treatment by chemicals, artificial
inducement of the cambial activity, etc.

It is thus obvious that the problem of debarking cannot be considered as
completely and satisfactorily resolved, and the search for new barking methods
and principles facilitating this difficult and time-consuming logging operation
seems to be fully justified.

As already indicated, it is the cohesion of tree bark and wood that exercises
a very strong effect on a number of bark removing methods, and certain arti-
ficial measures seem thus to be very promising, enabling inducement of some
changes in the outer wood layers reducing or disrupting the cohesion of bark
and wood, and facilitating the process of bark removal.

This artificial reduction of bark-wood cohesion can be best attained as long
as the timber in question is fresh and moist, the wood cells in the outer wood
layers remaining alive (surviving) for some time after tree felling as well as
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moist over a relatively long period under favourable conditions. This pheno-
menon can be utilized for inducement of changes in the outer wood year rings,
changes aimed at a reduction of the bark-wood cohesion. The “bark’ includes
in this case all the tissues lying outside the cambium, which is fully in line
with the meaning of this term in forestry and timber trade practice.

The new method of timber pre-treatment or debarking is based on the
effect of electric current on the peripheral wocd layers, this resulting in a de-
crease or disruption of cohesion between tree bark and wood. During the
laboratory experiments attention was paid particularly to Norway Spruce wood
since this is the major commercial and on an extensive scale “debarked’ species.
Orientation tests have shown, however, that the same applies to other species
as well. During our research we used newly felled timber, moist timber, and
various stages of air-dried timber.

In the following a new method of timber treatment and debarking by
means of electricity will be described, based on the fact that both the cambium
zone and the adjacent tissues are always moister than any other tissue layers
inside and outside the cambium, be it in a newly felled tree, or in partly
air-dried log, some weeks or months after felling, this depending on the site
and storage method and treatment.

The finest cells with thin. cell walls, and rich in saps are found in the
cambial layer, this being obviously (most likely) the place of highest con-
ductance. A fairly good conductance exhibit also the tissues closely adjacent
to the cambium (outer wood layers and particularly the bast). The conductance
of all these layers depends obviously on their moisture content, best conduct-
ance being in newly felled timber, and — when dry — acting as an excellent
insulant.

The flow of electricity in plant tissues is affected both by their micro-
structure (arrangement, condition, size and shape of cells, etc.), composition
of the cell-wall, chemical composition and the cell content. The cell wall of
a plant cell is of a complicated structure, consisting of several lavers differrino
in their structure and chemical composition. All this makes the wood tissues
offer resistance to the electric current as well as reactance (the cell-walls func-
tioning in this case as a capacitor (condenser). The plant saps contained in
the tissues act as an electrolyte, and at the same time, i. e. as a result of the
passing electric current, electrolysis and polarization of the electrodes take place.
When measuring the values of electric resistance offered by the wood tissues
underlaying the tree bark, we find that a simultaneous effect of resistance,
reactance. of electrolysis and polarization of electrodes presents certain difficult-
ies. This combined impact of resistance and reactance depends necessarilv on
the type of electric current applied (passing through the wood tissues), the above
factors being queued in various ways. The recorded resistance is not, for the above
reasons, a simple “ohmic” resistance, but an impedance consisting of resistances,
reactances, etc. connected at a time in the circuit in a variety of ways.

The fact that there is not only a pure resistance can be seen from the
results of the laboratory measurements, e. g. from the difference in resistance
values for passing either the AC or DC currents (the above difference being
always greater for the DC) and frecm the difference in resistance values for
varying electrode clearance (distance of electrodes). A change in the con-
ductor length (electrode clearance) does not bring about a change in resistance
of such a magnitude that would take place in case of a simple (pure) “ohmic”
resistance. Also a change in the length of the electrodes (change in cross-section
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of the conductor carrying the electric current) does not result in resistance
changes corresponding (as to their magnitude) to those due solely to the
“ohmic’" resistance. The resistance of wood tissues under bark is greatly affect-
ed by moisture, a fact that comes very distinctly to light particularly at lower
moisture contents when a great increase in resistance takes place. If the electric
current [lows perpendicularly to the wood fibers, the resistance encountered is
always greater than if it flows parallel to them, this being due both to the
structure and anatomical pattern of the tissues involved. The resistance decreases
with rising temperature, and also the bark thickness exercises a negative effect
on the value of resistance, of decisive importance being particularly the inner,
moist, and pulpy parts (layers) of the bark. The effect of the seasons of the
year on the magnitude of resistance offered by the wood tissues adjacent to
bark has not been proved by our laboratory tests.

The measurement of impedance under different conditions has revealed that
its magnitude is mostly of the order enabling a smooth flow of the electric
current through the subcortical wood layers (year-rings), a phenomenon which
constitutes the basis of a new method of timber de-barking by electric current
the description of which follows.

The effects of the electric current flowing through the subcortical (under
bark) wood layers are in the first place of heating (thermal) and chemical
nature, of which the thermal effects are most important with regard to the
possibilities of timber treatment since it is they that result in a substantial
decrease in the cohesion of bark and wood.

The subcortical wood layers offer resistance to the flow of electric current
the result of which is that the temperature of them is rising. It should be
also pointed out, in this connection, that the so called conductors of the first
class (metals) are heated on carrying the electric current while the second
class conductors (electrolytes) are not only heated but show also chemical
changes due- to the dissociation of the electrolyte (electrolysis). The electrolysis
takes place as a result of the flow of DC in electrolyte, yet there are also
certain chemical changes caused by the AC when passing through:

In addition to the chemical changes due to electric current (electrolysis)
also the polarisation of the electrodes takes place, resulting from an accumula-
tion of the electrolysis products on the electrodes or from a change in the con-
centration of the ijon determining the potential in the course of elecrolysis.
This way a galvanic cell originates, with electromotive force headed against
the external voltage At increasing frequency of AC the polarisation diminishes,
this drop being more apparent not earlier than at a fairly high frequency. The
flow of electric current through liquids is governed by fairly complex laws,
and in addition to the purely physical phenomena there are also certain che-
mical reactions. The resistance of electrolyte depends both on the solids dis-
solved, on the solvent, and on the concentration and temperature. The resistance
decreases with increasing temperature.

The thermal (heating) effects of the electric current take place during the
flow of both DC and AC in the subcortical wood layers, this being due to the
(ohmic) resistance. The “ohmic” resistance does not result in a phase-shift
in case of AC, and thus the power is equal to that of DC. If there was only
the resistance, then the total energy input within the circuit would be converted
into heat. The conversion of the electric energy into heat energy in the process
of resistance flow is very economical since this is done without any losses. It
should be noted, however, that the flow of electric current through the under-
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bark wood layers is hindered both by the beginning polarisation and by re-
actance, this resulting in the electric energy being only partly converted to heat.

If the heating of the under-bark wcod layers is to be sufficient (with re-
gard to the desired reduction and disruption of cohesion of bark and wcod) it
must be complete and also rapid to make the method economical and feasible.
The subcortical wood layers, strictly speaking the cambium and its adjacent
layers, which form a relatively narrow zcne, can be heated perfectly within a very
short time, provided there is an adequate distance of electrodes inserted in the
bark as well as a properly chosen voltage and type of current. The effectiveness
and feasibility of such heating depend particularly on its speed, the main
objective being a fast conversion into vapor of all the saps present in the tissues
under treatment.

Rising temperature of the above tissues contributes to a softening of the
cell-walls within the heated zone, which in itself brings about a reduction in
the bark-wood cohesion. The volume of plant (wood) saps increases due to
rising temperature, yet it is particularly the pressure of the produced vapor that
breaks (disintegrates) the thinnest, softest and least resistant cell walls, and
when the pressure of the generating vapor exceeds the strength limit of those
walls they break down and thus the cohesion of tree bark and wood is severed.
The vapor pressure falls off, the bark gets loose and the steam escapes out of
the wecod. At the same time the resistance of the layers in question increases
sharply, since the flow of the electric current through wood layers of highest
conductivity (i. e. through the cambium) gets interrupted suddenly by the
breakage of the radial and transversal cambium cell-walls, and as a result of
the vapor leakage a sharp drop in the moisture of the above tissues takes place.

The effect of electric current on unpeeled timber and on the lowering of
wood-bark cohesion was studied in a number of experiments, to find the im-
pact of different voltages and frequencies. More extensive tests and measure-
ments were made with the AC, the voltage of which was 220 V, and the frequen-
cy 50 Hz. The above voltage and frequency were used mainly because it was
possible to draw the necessary current (after voltage stabilisation) from the
network without any additional treatment. For the recording of changes in
electric current taking place throughout the timber treament a portable self-re-
cording V-A meter Vareg and the SM measuring transformer were used. Initial

= Hf r @)@

1. Connection scheme: * — RLC bridge
2. Connection scheme: A — ampermeter, V — voltmeter
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resistances were measured by a RCL bridge Tesla TM 393, the timber
samples were being taken from felled timber (in bark) as short billets through-
out the year. The samples under study were either fresh (newly felled trees)
or stored for a longer time; their moisture content was determined by the
oven-dry method, and small wood samples for moisture determination (bark
and adjacent wood layers) were taken from the logs (close to the point of
measurement) immediately. The measurements were made in laboratory at
20°C, and the wood samples were stored for 12 hours in the lab prior to
testing at a constant temperature of 20°C. Steel knife electrodes served as
a measuring device, which were inserted into the bark. The connection used can
be seen from Figures 1, 2.

After switching on, the current .
begins to flow through the moist wood
sample (particularly through the sub-
cortical tissues), raising the tempera- |
ture of the tissues involved. This rise
in temperature necessarily results in
a lower resistance offered by the transit
tissues and in higher current values.
The above changes are slow at the be-
ginning, they proceed until the water
in the subcortial tissues begins to
steam and the cohesion of bark and
wood is impaired.

The electric current, when passing
through the subcortial layers of wood,
produces power that is equivalent to

Current values

the product of voltage, current (in
amperes), time, and cos p. A part of
the electrical energy consumption goes-
to the active power, i.e. it represents the 3. The course of electric current changes
necessary energy input for wood treat- during wood treatment

ment to heat the subcortical tissues and

to disrupt the wood-bark cohesion, as well as to heat additional wood layers
(which is however of no use from our point of view), to electrolysis and
de-polarisation of electrodes, another part of it going fo reactive power as a
result of the capacitance.

The consumption (input) of electric energy necessary for timber treatment
was determined from the area limited by the current change curve recorded by
the V-A meter, by the zero line, and by a perpendicular from the curve top to
zero line (see Figure 3). The voltage drop and consumption of electric energy
by the measuring apparatus and the connecting line were not considered (taken
into account), and the same applied to the cos @ the value of which was always
taken as equal to unity. Thus, the maximum cos ¢ value was taken as a basis
for all calculations, as if the phase-shift was 0° as if the current was in phase,
and as if it was fully utilized for active power. It goes without saying, however,
that as a result of capacitance the cos ¢ value is in fact always less than 1.
The above allowances lead inevitably to certain inaccuracies of calculations
and the computed consumption of electric energy is thus higher than the actual
one, representing the upper limit of input necessary for the treatment of timber
by electric current. This is of course quite sufficient for a reliable estimate of

Time values
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the feasibility and suitability of timber treatment by electric current, and pro-
vides at the same time also a guarantee that the actual consumption of electric
energy will not exceed the computed value.

In all the measurements taken in the process of timber treatment by electric
current also the effects of the procedure on the decrease in wood-bark cohesion
were studied, and the cohesion changes due to electric current were assessed
by means of a measuring method based on a sample bark strip to be separated
from wood by a blunt wedge driven under specified pressure and angle in
between the bark and wood. It is a method used for the first time by Huber,
lateront by Zieger and Gldser. In our experiments the test strip of bark was
100 mm wide, sometimes of other width e. g. in comparative measurements.
The bark test strip must be perfectly separated from the adjacent wocd layers
(by a sharp knife, etc.) yet the cohesion of bark and wood must not be im-
paired prior to measurement. The inclination angle of the wedge was 30°, and
the force necessary (required) to drive the wedge under the bark strip and
to separaile it from the underlaying wood was determined by a spring type
gauge. Reading was made only of the value (force) at the moment of the
beginning separation of bark from wood.

The bark test strip being 10 mm wide, the steel wedge used had the fol-
lowing dimensions: width 10 mm, length 35 mm, thick end 3 mm, thin end
0.5 mm (measured at a distance of 1 mm from the thin edge). The face of
the wedge, perpendicular to its longitudinal axis, was 0.25 mm wide and
rounded so that the front end of the wedge was blunted.

According to our experiments, there is a close relationship between the re-
sistance values (found by the above described methed) and barkability of Norway
Spruce timber: if the force necessary for the separation of the bark test strip
does not exceed 400 ponds, tree bark may be peeled easily. At higher values
(400—600 ponds) bark can be peeled away only with difficulty, and at the
values ranging from 600 to 700 ponds removal of tree bark is impossible
(peeling limit). At the values exceeding 700 ponds bark can be only scraped
off by special tools, and hand-scraping is understandably getting more difficult
with increasing force required for the separation of the bark test strip from wood.

The method applied to a strip width of 10 mm gives fairly reliable (sa-
tisfactory) results up to the value of 1.400—1.500 ponds; the measurement is
less accurate with higher resistances, being difficult and less accurate also at
very low values (less than 200—150 ponds).

Without any exception, the cohesion of bark and wood after treatment by
the electric current was found to be lower than that prior to treatment, ranging
in general from O to some 200—300 ponds. This means however that it was
not higher than it is in springtime during the sap flow (when tree bark can
be peeled easily) and that in most cases it was even less or approaching zero.

The results of our measurement testify to the fact that as long as felled
timber is sufficiently moist, through application of electric current a considerable
reduction in the bark-wood cohesion can be attained, yet if electric current is
applied to fairly air-dried timber (or to timber with little moisture in the sub-
cortical lissues — less than 70 per cent moisture), then the process becomes
too extended, till non-feasible. In addition, also the decline in cohesion is likely
to be unsatisfactory in such cases. The best way is thus to treat green timber,
immediately after felling. The breakdown of cohesion between wcod and bark
occurs in sufficiently moist timber in the cambial tissues, and this is why bark
becomes separated (peeled off) from wood in the very cambium layer, a phe-
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nomenon resembling to springtime peeling of bark. It should be pointed out
tnat park removal by the above described method is perfect and that there is
no loss of wood.

The distance (clearance) of electrodes driven through bark into the sub-
cortical layers (outer year-rings) must be adequate so as to allow a quick and
intensive heating of the rings in question. The greater the distance of electrodes,
the longer is the necessary time of treatment, and when determining the optimum
electrode clearance, particularly the moisture and temperature of the youngest
rings, bark thickness, and voltage of the electric current must be taken into
account.

When treating timber having thicker bark (innermost moist pulpy part)
the consumption of electric energy increases, yet according to our experiments
even logs of greater diameters and with thick bark can be treated with full
success. ‘ !

During the procedure, there must be uniform spacing of all the electrodes;
the necessary input of electric energy depends in the first place on the volume
of treated and heated wood, on its moisture and initial temperature. The amount
of heated tissues is determined largely by the bark thickness (its innermost
moist and pulpy part) and by the surface area of timber under treatment from
which tree bark is to be removed; a certain part of heat goes however alsc to
the outer layers.

The number of electrodes does not affect the consumption of electrical
energy, provided that other factors have remained unchanged. The number of
electrodes used affects, however, the duration of treatment (in case of a lower
number of electrodes their spacing increases and the heating time gets prolonged
too) and the top (maximum) current values (with less electrodes their clea-
rance grows and the maximum current values decrease). The consumption of
electric energy remains on the same level for various voltages.

Section B-FP

Section A- A

4, Head with electrodes
5. Head with electrodes
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As a result of timber treatment by electric current, the cohesion of bark
and wood will be completely broken over the whole circumference of the log
under treatment (in a strip the depth of which depends on the length of the
electrodes used).

Our experiments and measurements have demonstrated that under certain
conditions the electrical current can be utilized for timber treatment aimed at
a reduction and breaking of the bark-wood cohesion forces. It has been also
demonstrated that the method is operational with almost the same effect
throughout the year, also in wintertime and during frosts.

The installation for electrical tree bark removal will consist of a log feeding
conveyor, a head with electrodes, a device for mechanical removal of “electrically
freed” bark strips, and of a finished logs conveyor.

A head with mounted electrodes represents the major part of the barking
installation, other parts being similar to those of other makes of barking ma-
chines. The head with electrodes (Figs. 4,5) consists of a metal frame 1 with
mounted electrodes 2 operated by push and shift buttons 3. The elements of
the electrodes 7 are cushioned to surmount (adjust to) the uneven surface of
the logs being barked. The electrodes and their elements are pressed against
the timber surface by push and spring devices (Figs. 3, 4, 5) that cut the
bark through and keep the respective electrode part in the cut-out notch.
The Figs. 4 and 5 show a model design of the barking installation, yet there
are many alternative solutions to this problem.

The electrode cutting edges 6 are parallel and their arrangement on the
head is regular (symmetric); their basic position is in concentric circles, and
they are adjustable to bigger diameters of the logs undergoing barking. The
number of concentric circles with mounted electrodes depends on the minimum
and maximum diameters of logs for which the installaticn is designed: the
bigger is the diameter of trees to be peeled off, the more electrodes are put
step by step to work. The number of electrodes working simultaneously de-
pends on the diameter of the processed logs, and the connection (switching on)
of the electric current is changed successively so that always a pair of the
neighbouring electrodes functions as a “working unit” and, this way the flow
of the electric current between the electrodes and the cambial and adjacent tis-
sues is ensured. The clearance of the electrodes increases necessarily in re-
lation to diameter of the logs to be peeled until yet another electrodes are put
to work which are mounted on the head in basic position on another concentric
circle. The diameters of the above concentric circles (carrying uniformly ar-
ranged electrodes in basic position) were chosen so as to keep at a minimum
the differences in the distance of the electrodes.

Short and long logs to be barked are fed to the machine continuously, the logs
being moved in the direction of their longitudinal axis. If the electrodes in the
head are arranged obliquely and if the head or the logs themselves rotate
along their longitudinal axis when passing through the stationary head, then
the strips of bark peeled off take the form of a spiral.

As for the shape of the electrodes, use can be also made of the needle-
shaped electrodes that could be designed as endless conveyor belts lead over
guide pulleys and provided with rows of sharp steel needles. It is most likely,
however, that the effectiveness of such needle electrodes will be a little bit lower
than that of the knife electrodes of the same length.

Should the above described barking installation be feasible and of practical
use, it must be efficient enough, its effect depending particularly on the time
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which is necessary for perfect heating ol the subcortical wood layers. Other
parts of the installation, e. g. the log feeding conveyor, the device for removal
of peeled bark strips, the finished logs conveyor, and the bark removal device
can be designed easily in a way corresponding in performance (output) to that
of the major part of the instalation, i. e. to the log-cutput of the head with
electrodes.

The time necessary for bark treatment depends particularly on the distance
of electrodes, on the voltage of electric current used and on the moisture of
timber undergoing treatment. When e. g. the moisture content of the sample
was 40—50 per cent, this time was 12—70 seconds (this depending on the
distance of electrodes ranging from (between) 1—3 cm, the current being 220 V
and 50 Hz). For a voltage of 800 V and frequency of 50 Hz the treatment
time was only some 1.2—8 sec. The installation should be designed in a way
enabling adjustments both of the electrode clearance and of the voltage or the
length of electrodes. With longer electrodes much faster log feeding to the ma-
chine can be used (for the same electrode clearance and the same voltage)
so that the optimum desired time for unit-log treatment will be attained.

The experimental calculations (estimate) have shown that the log flow
velocity could be quite satisfactory (up to 30 m/min.) and that the installation
could compare favorably in performance with other modern barking machines.

Mean consumption of electric energy per one ccm of treated bark varied,
according to moisture (120—170 per cent) and temperature (+30°C till —5°C)
from 145.6—235.15 Ws/ccm. When assuming that the log length is 1m, log
diameter 10—20 cm, bark thickness 2—5 mm, that the outer part of bark is
thin and smooth, then the consumption of electrical energy per one cu. m. of
wood is some 3.18—6.90 kWh provided the treatment would be done
under the same conditions as our laboratory tests on which the above estimate
is based.

The above consumption of electric energy per 1 cu. m. represents however
only the maximum electric input required for the treatment of timber (removal
of bark). There will be necessarily another consumption required for driving
the whole installation (log feeding and log removal conveyors).

If there is a steady power input of some 150 kWA (for timber treatment),
a theoretical output per shift could be, when working to a 75 per cent capacity
of the installation, some 60—80 cu. m. for small logs of some 10 ¢cm in dia-
meter, and some 120—180 cu. m. for large logs over 15 cm in diameter.

It goes without saying that provision of adequate safety devices on the
instalation is a must. Log feeding and removal to and from the head with
electrodes must necessarily be fully automated to prevent the cperators from
being hurt by the electric current; and the installation itself must be housed in
a perfectly dry roofed shelter (building). It is thus obvious that it is not an
easy task to design a well functioning barking installation of the type described,
particularly with regard to the safety measures to be taken.

It has not been the main objective of this research project and experiments
preceding eclaboration of this new method of timber treatment and de-barking
to design an installation serving this purpose but, the major aim of the author
of this paper was to do investigations into this problem and to verify that
timber treatment by electric current, resulting in a reduction and disruption of
cohesion between bark and wood, is possible, and to propose the method enabling
practical application of the above theoretical finding.
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A design of such electrical barking installation and its putting into opera-
tion is another problem the solution of which was not attempted — without any
doubt this is to be a difficult and taxing task yet very promising and feasible,
at least in the opinion of the author of this paper.

The above described method of timber treatment and barking was patented
in Czechoslovakia in 1968 (Patent No. 130 192, registered September 21, 1968).

Received for publication May 30, 1969

Novy zpusob osetrovani a odkornovani dreva

Novy zpusob oSetrovani a odkornovani dreva byl vypracovan na zaklade vy-
sledkt zakladnich studii rostlinnych pletiv nachdazejicich se v podkornich vrstvach
dieva. Byly sledovany zmény v téchto vrstvach zplisobené prichodem elektrického
proudu. Tim se porusuje nebo snizuje soudrznost mezi ditevem a kurou (tj. souborem
vSech pletiv lezicich vné kambia). Vyuziva se pritom té skute¢nosti, ze kambialni
vrstva a vrstvy pletiv prilehlé ke kambiu jsou vlhké (u stromu éerstvé pokaceného
nebo u dreva casteéné vyschlého nékolik tydnu i meésici po kaceni podle mista
ulozeni a zpusobu uskladnéni a oSetieni) a jsou slozeny — zvlasté kambium —
z jemnych bunék. Obsahuji vodu a v ni rozpusténé latky a pro elektricky proud
jsou vodiveéjsi nez dalsi vrstvy pletiv vné i dovnitf kmene od kambialni vrstvy.

Pri zavedeni elektrického proudu do podkornich vrstev pomoci elektrod (napf.
nozovych) zarazenych do kiry se plsobenim elektrického proudu teplota kam-
bidalnich vrstev a vrstev prilehlych ke kambiu rychle zvy$uje. Tlakem rychle se
vyvijejici pary spolu s uc¢inky vys$si teploty a dal$imi pochody fyzikalnimi a che-
mickymi se poruSuje soudrznost mezi drevem a Kurou. Kiura se da ze dieva bud
velmi snadno odstranit, nebo se sama od dfeva odchlipi. Oddéleni kury od dieva
nastane vzdy na rozhrani mezi difevem a lykovymi vrstvami, ve vrstvach kam-
bia. Takto lze oddélovat kiru stromit od dieva béhem celého roku, v dobé vege-
ta¢niho klidu i za mrazu. Odkornéni je dokonalé a nevznikaji ztraty na drevé.
Podminkou ovSem je, aby oSetrované dievo (jeho podkorni vrstvy) bylo jesté vlhké.

Vysledka ziskanych plri experimentalni praci bylo pouzito k vypracovani na-
vrhu na novy zpusob odkornovani dreva, popr. oSetlovani dreva pomoci elekirického
proudu. Bylo navrzeno zarizeni k vyuziti tohoto zplsobu a stanoveny zakladni
parametry navrhovaného zarizeni. Novy navrhovany zptsob odkornovani drfeva a za-
rizeni k vyuziti tohoto zpusobu byly patentovany.

Hossiii cnoco§ o6pa6oTku ¥ OKOPKHM JpeBecHHEI

Hosniit crmoco6 obpaborku u OKOpkM jpepecuHbl Obir paspaboran Ha 6ase peayubTaTos
OCHOBHOIO MCCJIENOBaHMs, KAcaloLIerocs PACTUTENLHLIX TKaHEeH, HaXOAAUIMXCHA B MONKOPHBIX CJOAX
npesecusbl. [lposommnuce uccnenoBaHus HM3MEHEHHE B OSTHX CJIOAX, BBI3BAHHBIE IPOXOKIEHMEM
QUIEKTPUYECKOoro Toka. Takum o6pasoM BhI3hIBAETCH HapymIeHHME MJIM CHHIKEHHE IIPOYHOCTH CBASH
MEXIy IPEBeCHHOH M Kopopoil (mompasyMesas M0 TOHATHEM KOpa COBOKYNHOCTb BCEX TKaHeil,
naxonsauiuxcs sHe KamOus). Ilpn stom mcnoabsyercs ToT (akt, uTo KaMOHaJbHBIH CHOit M cjaou
TKaHel, NMPUMBIKaoNMe K KaM6uio, sBiaakHsl (y cpexecpyBJeHHOTO Hepesa MJH y YaCTHYHO BbI-
COXINEH NPEeBECHHDI, CHYCTsA HECKOJbLKO HeleJb M MECALEB IOCJe BajJKM, B 3aBHCHMOCTH OT MECTA
XxpaHeHHs ¥ 06paborki) H cocToAT — B O0coGeHHOCTH KaMOMI — M3 Menkux Kiaerok. OHu
cojepkaT BOAY M pacTBOpHMble B Heil Belecrsa W JJiA IJEKTPHUECKOro Toka oHu (osiee 1poso-
IMMEI, YeM nanbHele CIOM TKaHeH TI0 HANpaBJICHMI0 HAPYKYy M BHYTPh CTBOJA OT KaMOMaib-
HOro CJIOs.

Ilpu BBCHEHMUM SICKTPHYECKOrO TOKA B IMOAKOPHBIE CJOM C TOMOIIbI0 3jJeKTpon (Hamp. HO-
:KeBbIX ), BOMTHIX B KOPY, 1OJ JEiCTBHEM 3JEKTPHUYECKOIO TOKA TeMIepaTypa KaMOHaJbHLIX W JIpH-
MBIKAIOUINX CJ0OEeB 6blCTpO MOBLINIACTCA. HOII AaBJICHHUECM ﬁbu."rpo oﬁpasylomerocx rnapa, pMcecTe
¢ |[leiicTBMEM [OBBILIEHHOH TeMuepaTypbl M JajbHeHmnMy (UIMYECKMMH M XMMHYECKHMH 1po-
1eccaMu IPOMCXOAMT HapylleHHe MPOYHOCTH CBASM MEXIy IpeBecHHoit u kopoit. Kopy moskHO
CO CTBOJA MJHM BechbMa JIeTKO YHAJMTh, MJH OHa caMa or Hero ornamgaer. OTnejeHHe KOpHI OT
APEBECHHBI IIPOMCXONMUT BCErga Ha TIpeueyse MExny upenecuﬂoi& " ﬂyﬁﬂHbIM!{ CJOAMH, B CJOAX
kaMOus, TakuM ofpasoM MOKHO OTHeNATH KOPy JEpeshes OT JpPEBeCUHHl B TeyeHHe BCero roiua,
Ja)e B IMEepHOI BereTalyuoOHHOro IoKod, U B M0p03. Hpﬂ 3TOM TIIPOMCXOAMT TIOJHAs OKOpKa
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¥ noTepH ApeBecHHbl He BOsHUKalT. OJHAKO yCaOBME BaKIIOHAETCs B TOM, 4TOSH Ob6pabaThi-
BaeMas ApesecHHa (ee IMONKOpPHBIE cj0ou) 6blna ene BIAKHOIN.

PesynbraTel, nonyueHHbBe NPH NPOBENEHHOI BKCEPUMEHTAJNBHON pabore, Gblan NPUMEHEeHBI
B paspaboTke TpOeKTa HOBOrO Crmocofa OKOPKM IPEBCCHHBI, MJM OGPaBOTKN JPEBECHHLI € 110-
MOHIBIO BJIEKTPHUECKOTO TOKA, M OLIJIO NpeiyoKeHO 0o0OpyLOBAHME IUJIA MCHOJILIOBAHUA STOIO
cnocofa; 6pM TakKe ONPENeJieHH OCHOBHLIE [1APaMETPLl IpeisaraeMoro ycrpoiicrsa. Ilopbiit
npeinaraeMelif  Coco OKOPKHM JPEBECHHLI M yCTPOICTRO JJIsi MCIOJAL3OBAHHSA BTOrO  Crocoba
CniM 3anaTeHTOBAHEL.

Die neue Art der Holzpflege und Entrindung

Die neue Art der Pflege und Entridung des Holzes wurde auf Grund der Er-
gebnisse der Grundstudien betreffs der in den Schichten unter der Rinde des Holzes
sich befindenden Pflanzengewebe ausgearbeitet. In diesen Schichten wurden Ver-
dnderungen verfolgt, die durch den Durchgang des elektrischen Stroms verursacht
wurden. Dadurch wird eine Zerstérung oder Herabsetzung der Kohision zwischen
dem Holz und der Rinde erreicht (wenn wir unter der Auffassung Rinde den Kom-
plex sédmtlicher auBlerhalb des Kambiums liegenden Gewebe erwigen). Dabei wird
diejenige Tatsache ausgeniitzt, daf die an das Kambium anliegende kambiale Schicht
und die Gewebeschichten feucht sind (beim frisch gefillten Baum, oder bei teilweise
ausgetrocknetem Holz, einige Wochen und auch Monate nach dem Fillen, laut
Ort der Aufbewahrung und Art der Lagerung und Pflege) und aus feinen Zellen
— besonders Kambium — zusammengesetzt sind. Sie enthalten Wasser und in ihm
aufgeloste Stoffe und sie sind fiir den elekirischen Strom leitfihiger als die wei-
teren Gewebeschichten auflerhalb und auch innerhalb des Stammes von der kam-
bialen Schicht.

Bei der Einfiihrung des elektrischen Stroms in die Schichten unter der Rinde
mittels der Elektroden (zum Beispiel Messerelektroden), die in die Rinde eingeschla-
gen werden, erhoht sich rascher durch die Wirkung des elektrischen Stroms die
Temperatur der kambialen und der an das Kambium anliegengen Schichten. Durch
den Druck der sich rasch entwickelnden Diampfe, gemeinsam mit den Wirkungen
einer hoheren Temperatur und weiterer physikalischer und chemischer Prozesse
kommt es zu Storungen der Kohision zwischen dem Holz und der Rinde. Die Rinde
kann vom Holz entweder sehr leicht lbeseitigt werden, oder sie stilpt selbst vom
Holz ab. Die Abtrennung der Rinde vom Holz entsteht stets im Grenzpunkt zwi-
schen dem Holz und den Bastschichten, in den Kambiumschichten. So kann die
Baumrinde wihrend des ganzen Jahres, auch in der Zeit der Vegetationsruhe und
auch wihrend der Frostzeit vom Holz getrennt werden. Dabei kommt es zu =iner
vollstidndigen Entrindung und es enstehen keine Holzverluste. Die Bedingung ist
jedoch, dal} das gepflegte Holz (seine Schichten unter der Rinde) noch feucht ist.

Die bei der durchgefiihrten experimentellen Arbeit gewonnenen Ergebnisse wur-
den zur Ausarbeitung des Vorschlags auf eine neue Art der Holzentrindung, even-
tuell Holzpflege mittels elektrischen Stroms angewandt und es wurden auch Ein-
richtungen fiir die Ausniitzung dieser Art vorgeschlagen und grundlegende Para-
meter der vorgeschlagenen Vorrichtungen bestimmt. Die neue vorgeschlagene Art
der Holzentridung und Vorrichtung fiir die Ausniitzung dieser Art wurde paten-
tiert.

Mode nouveau de traitement et d’écorcage du bois

Un mode nouveau de traitement et d'écorcage du bois fut élaboré sur la base
des résultats des études fondamentales, concernant les tissus végétaux que 1'on
trouve dans les couches scus-corticales du bois. On suivait les modifications ayant
lieu dans ces couches et qui sont dues au passage du courant électrique. On par-
vient ainsi a altérer ou a abaisser la cohérence entre le bois et I’écorce (on com-
prend sous la notion d'écorce l'ensemble de tous les tissus situés a l'extérieur du
cambium). Ici on utilise le fait que l’assise de cambium et les assises de tissus,
adhérentes au cambium, sont humides (s’il s’agit d’'un arbre récemment abattu,
ou du bois partiellement desséché. abatiu depuis plusierus semaines ou mois,
selon l'endroit de conservation et le mode de stockage et de traitement), étant com-
posées — notamment le cambium — de cellules fines. Elles comprennent de l’eau
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et des substances dissoutes en elle, étant par conséquent plus conductives pour le
courant électrique que les autres couches de tissus de la tige, situées a 1'intérieur
et a I'extérieur de l’assise de cambium.

En faisant enfrer le courant électrique dans les couches sous-corticales a l'aide
des électrodes (par exemple des électrodes a couteaux) enfonceés dans l'écorce, la
température des assises de cambium et des couches adhérentes au cambium augmente
rapidement, justement par suite de l'action du courant électrique. C’est sous pression
que se développent rapidement les vapeurs, de sorte que, encore sous l'influence
d’'une température supérieure et de procédés physiques et chimiques ultérieurs, il
se produit une altération de la cohérence entre le bois et I’écorce. L’écorce peut
étre soit tres facilement enlevée du bois, soit elle se détache de ce dernier elle-méme.
La séparation de l'écorce du bois a lieu toujours au point de séparation entre
le bois et les couches de liber, dans les assises de cambium. C’est ainsi qu’on peut
séparer 1'écorce des arbres du bois pendant ’année entiére, méme a l’époque du
repos veégeétatif ou pendant les gelées. On constate que le décorcage est parfait et
que les pertes en bois n’ont pas lieu. Ce qui est cependant nécessaire, c’est que le
bois traité (ses couches sous-corticales) soit encore humide.

Les résultats obtenus au cours des travaux d’éxpérimentation étaient utilisés
a I’élaboration du projet introduisant le nouveau mode d’écorcage du bois ou bien
de traitement du bois a l'aide du courant électrique et simultanément on a aussi
proposé le dispositif capable d’exploiter le mode en question, tout en déterminant
les parameéters principaux du dispositif projeté. Le mode nouveau d'écorcage du
bois proposé. aussi bien que le dispositif destiné a D’exploitation du mode men-
tionné, ont été garantis par un brevet.

The author's address:

Ing. Milan Bumer]l, CSc,
Védecky lesnicky uatav VSZ, Kostelec nad Cernymi lesy
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TOPICAL NEWS

DOLEZAL B. ET AL.: HOSPODARSKA UPRAVA LESU
(FOREST MANAGEMENT). 1969, PRAGUE

The book represents a university text-
book comprising the subject-matter of
forest management pursuant to the
syllabus approved by the Ministry of
Education.

The lay-out of the book is as follows:
Part I. Theory of Forest Management;
Part II. Forest Management Plan — this
part represents the practical portion of
fo.est management. The book is conclud-
ed by the chapter entitled “Further
Development of Forest Management”,
compiled by Prof. Dolezal.

The introductory chapter (by Prof.
Priesol) gives an insight in*o the histo-
rical development of forest management
in Europe. including Czechoslovakia.
There is a from-past-to-date analysis of
Czechoslovak legal regulations and ac-
complishments of forest management
achieved in accordance with the rules.
Furthermore, the economic principles of
socialist forest management and forestry
in general are analysed.

Prof. Korf compiled the part con-
cerning the production of wood species.
There is a particularly detailed con-
sideration on the art of the production
of even-aged pure forest stands as
well as of all-age stands. Some attention
is paid to the yield factors growth
and production of wood species, includ-
ing an evaluation of recent scien-
tific findings (analysis of the tree count,
basal are, mean DBH, height and
stand volume, both main and thinned).
A similar methodology is employed in the
consideration of the growth and pro-
duction of the main types of mixed
stands. Special attention is paid to the
analysis of the production of thinned
stands, to the effect of thinning on the
production of wood and on the growth
in height and thickness. There is also
an evaluation of the contemporary scient-
ific findings obtained by Assman and

other authors. The problem of increments,
their utilization and methods of deter-
mination in forest management, is being
ireated in detail.

Space arrangement of forest was a pro-
blem elaborated by Prof. Priesol.
There is a survey of the historical
development in Europe as well as in
this country, and an analysis of the units
of space arrangement in Czechoslovak
forest management. These are: working
plan unit, working circle, and other (sub-
ordinated) wunits: permanent subcom-
partment, compartment, stand. In this
relation, the textbook deals with the pro-
blem of one-, two-, and three-degree
division of forest in Czechoslovakia pur-
suant to the existing valid regulations.

The time arrangement of forest is
described by Prof. Dolezal, based
mostly on the results of his own rese-
arch studies. First, the components of
time arrangement (age and thickness) are
being treated, followed by the problem
of maturity for felling, Here, the con-
cepts and definitions of maturity are
presented, and the different main Kkinds
of the maturity of trees and stands are
analyzed (natural maturity for felling,
the maturity of the maximum volume
production, and economic maturity).
A detailed consideration is also devoted
to the problem of rotation. There arc
definitions explaining the importance of
rotation for the time arrangement of
forest and the determination of rotation
under Czechoslovak conditions based on
the technological procedures of forest
management. The author gives an
explanation of his own conception of
the determination of the rotation of
a working circle based on the differenti-
ation of current stand groups. The
questions of the forest reproduction
time are contained in a special chapter
giving also the respective definitions and
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methodical procedures of the derivation
of the duration of forest reproduction.
These definitions are also based on the
differentation of current stand groups.

The articles on the models of silvicultu-
ral systems of clear-cutting, selection and
shelterwood forests are compiled by
Prof. Priesol. First, there is a con-
sideration on the theory of normal clear-
-cutting forest belonging to the group
based on age (age classes), and on the
tneory of model (balanced) selection
forest based on an even curve of dia-
meter frequencies which is treated in
detail both from mathematic and survey
aspects. A scheme of the model of
a normal shelterwood working circle is
drawn up according to the model of
Prof. Korf. As a conclusion, this part
includes a discussion on the importance
of such models of working circles in
modern forest management.

Another part, dealing with the methods
of forest management, was compiled by
Prof. Dolezal. In a development line,
all methods are described in this chapter
(from the area regulation to small-area
shelterwood forest method). The systems
of the classification of forest mana-
gement methods were chosen on the basis
of various economic principles behind
the respective methods. The oldest
methods (area regulation and formula
methods as well as the pure method of
age classes) were based on the principle
of yield balance which was of crucial
importance to this conception. There is
also a treatise on the methods following
the principle of the highest net yield
from land (pure-stand management
method) and on methods based on more
economic principles, including the Ju-
deich method of Saxony stand mana-
gement (bearing on the highest yield
from land and on balanced yield), the
age class method, represented in Czecho-
slovakia by the “Suggestion of Instruct-
ions for the Incorporation of Forests in
the Enterprise of State Forest“ of 1929
and by the Gov. Reg. No. 35—1944 Coll.
of Laws. This class of methods also in-
cludes the technique of “intensive small-
-area forest management® — a title
assigned by the author to a forest
management method which is now being
developed in Czechoslovakia. Pursuant
to the Forest Act No. 166/1960 Coll. of
Laws, the method is designed for the
management of small-area cutting forests,
or for the conversion of a forest from
the even-age class to the shelterwood
class. As to the economic principles
underlying the method, the most im-
portant principle is that of extended re-
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production and balanced yield. The
method is characterized by: the intro-
duction of a permanent unit of the
division of forests; the wuse of the
typification of forest stands; the intro-
duction of current stand groups and of
the index of cutting regulations based
on the principle of extended reproduct-
ion. The conclusion of the chapter on
forest management methods deals with
control methods.

There is also a chapter concerning the
management of selection forest (by Prof.
Priesol) and chapters by Prof. Do-
lezal on small-area cutting (shelter-
wood) forest management, on the mana-
gement of conversions, changes and
special-purpose forests.

The treatise of the management of
selection forests deals with the prin-
ciples of selection methods, space and
time arrangement, as well as the methods
of cutting regulation. Dealing with the
management of shelterwood forest,
Prof. Dolezal, basing on the resulis
of his research, gives a detailed ana-
lysis of the scheme of a shelterwood
forest working circle model, and the
importance of rotation and culling
cycles. There is a very close and detailzd
description of cutting regulation, and
an analysis of presumed and proposed
indices; the author also describes the
method of the derivation of his proposal

of a cutting index for shelterwood
forests. The chapter on the mana-
gement of conversions concerns pri-

marily the problems of the conversions
of coppices and elaborates on the most
important principles of forest mana-
gement, particularly cutting regulation.

This chapter is followed by a treatise
by Prof. Dolezal on “The Cutting
Regulation of Forests'”, analysing in
detail the methods of the derivation of
the allowable cut (inductive, deductive),
and — particularly — the cutting re-
gulation indices for allowable cut. The
systems of the cutting regulation indices
are based on the main economic prin-
ciples underlying the indices. There is
an analysis of all known formula
methods (particularly methods of time
periods) and of the average -cutting
increment as a cutting regulation index.
This index is particularly thoroughly
analysed as to the conditions of its
applicability, advantages, and shortcom-

ings. Some consideration is also given
to the indices of the orientation to
extended reproduction (the Mélard

method, and the index of 1/20 of stand
reserves of the last age class, now
broadely used in Czechoslovakia).



The last part of the theoretical part
of “Forest Management" is devoted to
the economic and management plann-

ing of forests (by Prof. Dolezal).
The chapter presents a scheme of mana-
gement planning, divided to basic

planning (for a working plan unit or for
a woking circle), planning within
permanent forest division units (perma-
nent subcompartment), and detailed
planning for decades. These three kinds
of planning are described in detail. In
relation to planning, there is a treatise
on the typification of forest stands, both
biocenological and economic. The pro-
blems of the use of forest typology for
the establishing of economic groups of
forest types and current economic stand
groups are also analysed as to their
utilization within the framework of
forest management. There is also a
detailed consideration of the methods
of the differentiation of current stand
groups, defined as sets of stands char-

acterized by equal operational and
production conditions, by equal stand
structure, equal condition of stands,

attainable goals, and method of oper-
ation. Some special typifications of
forest stands are also described (in
forest protection, in the concentration of
wood, transport typification).

The practical portion of forest mana-

gement (the elaboration of a forest
management plan) is worked out by
Prof. Priesol, and the chapter on

forest management based on approved
forest management plans is prepared
by Prof. Dolezal. The components
and all things pertinent to plans as
well as the individual procedures of the
elaboration of a forest management plan
are described. First, there is a con-
sideration of survey and measurement
procedures (the division of forest,
measuring and mapping work, the
description of stands with detailed
operational planning, and the determin-
ation of the volumes of stands). The
description of this work and these pro-
cedures is based on the up-to-date
development and on the present state

Prof. Dr. Ing. Jan Hala j, DrSc.,

of Czechoslovak forest management
practice. The chapter on the measuring
methods includes a detailed description
of modern photogrammetric techniques
of mapping iniroduced and used by
Czechoslovak institutes for forest mana-
gement. These techniques are treated
also in a chapter on forest-survey eva-
luation of air survey photographs used
for wvarious inventory purposes. Then
there is a consideration of the work
involved in the elaboration of th: parts
of forest management plan: the drawing-
up of various kinds of forest maps, areal
tables, management registers, methods of
the derivation of allowable cut both for
harvest and intermediate cutting, gene-
ral description of natural and economic
conditions, principles of future ways of
forest management, and the drawing up
of concluding tables, of numeric surveys,
and of the graphs of the forest mana-
gement plans.

The subject-matter of forest mana-
gement is treated in ‘the book in a
manner corresponding to the present
level of scientific knowledge and with
the development of modern forest
management practices. In an exhaustive
manner, the book describes and
evaluates the results of Czechoslovak
and foreign research made in recent
years. Czechoslovak forest management
of post-war years has reached a good
international level, which is the merit
of scientific and research workers as
well as of practical forest management
workers. The new textbook is a good
example and evidence of the level of
Czechoslovak forest management.

Although the main purpose of the
book is to serve as a textbook for stu-
dents, it is also a valuable aid for the
workers of forestry practice (both in
forest management and in forest oper-
ations). The subject-matier of- forest
management is treated with respect to
the present state of management practice
involving all present Czechoslovak tech-
nological procedures of the work of
forest management institutes.

Vyskumny ustav lesného hospodarstva, Zvolen

Imprimatur December 2, 1969

LesNIcTvI - 1969 1033



EINE NEUERSCHEINUNG

GRUNDZUGE DER WALDHYGIENE
WEGE ZUR OKOLOGISCHEN REGELUNG

Ein Leitfaden von Dipl. — Ing. Dr. ERWIN SCHIMITSCHEK, o. Professor em. der
Universitit Gottingen

1969 (167 Seiten mit 44 Abbildungen und 24 Tabellen) Ganz auf Kunstdruckpapizr
In Ganzleinen 36.— DM
Verlag Paul Parey, Hamburg und Berlin

Aufgabe der Waldhygiene ist es, Erkrankungen des Waldes, vor allem Massenaul-
traten schédlicher Insekten, vorzubeugen sowie die Gesundheit und Intaktheit der
Lebensgemeinschaft Wald zu férdern und zu sichern. Es ist das besondere Charak-
teristikum dieses Buches, daff im Mittelpunkt der Erorterung nicht der Erreger,
der Schidling, steht, sondern der Patient: der Wald. Weshalb konnte er erkrankszn,
wodurch wurde die Befallsbereitschaft ausgelost und wie kann sie ausgeschaltet
werden? Das ist die Kernfrage von Schimitscheks Buch, die noch nie so ausschlien-
lich und umfassend behandelt worden ist wie hier. An Hand eciner Fille von
Beispielen werden besonders falsche Einstellungen des Menschen zur Bewirt-
schaftung des Waldes als die entscheidende Ursache schidigender Kulturmafinahmen
nachgewiesen. Zugleich werden die Mittel und Wege aufgezeigt, die geeignet sind,
diese Schidden zu verhindern oder zu mildern.

Ein wesentlicher Teil von Schimitscheks Forschungen im In- und Ausland galt Ur-
sachen der Befallsbereitschaft, so z. B. standortsfremden Monokulturan, Brandwir:-
schaft, Weide, Grundwassersenkung, Bodenverdichtung. Ihnen ist der Hauptteil des
Buches gewidmet. Kartierungen des Massenauftretens -=ziniger forstlicher Haupt-
schidlinge tragen zur Beurteilung der Befallsbereitschaft standortsfremder Nadel-
holzbestéinde bei. Desgleichen die Ergebnisse langjiahriger anatomischer und physio-
logischer Untersuchungen an gesunden und an befallsbereiten Nadelbdumen. Auch
die durch Grofkahlschlagwirtschaft, durch Veridnderung des Bestandsklimas, durch
MaBnahmen der chemischen Léuterung sowie durch unpflegliche Ernte bedingte
Befallsbereitschaft und Befallsférderung sowie die Moglichkeiten, sie zu vermeiden,
werden dargelegi. Schlief(lich wird als wichtiger Teil der Waldhygiene auch die
biologische Regelung durch Erhaltung der Schlupfwespen und Raupenfliegen in einer
den ortlichen Gegebenheiten entsprechenden Artzusammensetzung und Menge be-
handelt, wobei besonderes Augenmerk den hierbei zu bheachtenden &kologischen
Voraussetzungen gilt.

Erfahrung und Forschung des Verfassers aus mehr als 40 Jahren sowie das ein-
schlidgige Schrifttum bis in die jlingste Zeit werden in diesem Buch verarbeitet und
ausgewertet. Als okologische Gesamtschau von allgemeiner Gililtigkeit spricht es
heute, wo der Blick der Offentlichkeit sich in wachsendem Mafle auf die Erhaltung
der Reste der natlirlichen Landschaft und besonders auch des Waldas richtet, weite
Kreise von Interessenten an, und zwar nicht nur Forstwirte und Waldbesitzer, Bio-
logen, Okologen, Zoologen und Pflanzenschiitzer, sondern auch Vertreter der Raum-
und Landesplanung, Wirtschaftswissenschaftler und Studierende aller biologischen
Richtungen.

Verlag Paul Parey -2 Hamburg 1 - Spitalerstrafie 12 - Telefon 321511 - Telex 2161391
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LESNICTVI &. 1/1970

je tematicky zameéfeno na problematiku ekonomiky lesniho hospodarstvi, ktera
vpodstaté souvisi se vSemi useky lesnické ¢innosti. Aktudlnost ekonomické te-
matiky vyplyva z potreby zpresnit vyvojové tendence lesnického odvétvi, ob-
hajit spolecenské postaveni lesit mezi ostatnimi odvétvimi narodniho hospo-
darstvi, zajistit komplexni rozvoj lesnictvi.

Toto tematické ¢&islo Lesnictvi je dukazem o pripravenosti ekonomu
reSit vSechny dulezité problémy, je vysledkem snahy co nejhloubéji vyjadrit
soucasné i perspektivni potfeby odvétvi. V jednotlivych prispévcich je za-
chycena namétova Sife, v miZ se pohybuje soucasnd tematika lesnické ekono-
miky: problematika pracovnich sil, optimalizace technologickych postupt apli-
kaci matematicko-statistickych metod, komplexni zhodnoceni vyvoje odvétvi.
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a v ptiloze Teze postgradudlniho studia z lesnické ekonomiky.

Lesnictvi & 1,1970 bude zajimat nejen ekonomy na védeckych pracovistich, ale
i ekonomické pracovniky v provozni praxi.

Lesnictvi é. 1/1970 stoji 12,— K¢&s. Objednavky prijiméa
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