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RIJEC UREDNISTVA
CITAMO L/ (ILI NE) SUMARSKI LIST?

Sumarski list je znanstveno-stru¢no i stalesko glasilo
Hrvatskoga $umarskog drustva, iji je prvi broj tiskan 1.
sijecnja 1877. godine i izlazi neprekidno do danas. Dakle,
u tisku je njegovo 143. godiste! Pri osnivanju Hrvatskog $u-
marskog drustva, koje biljezi 172 godine utemeljenja, medu
postavljenim ciljevima rada bilo je, izmedu ostalog, ponaj-
prije uvodenje Sumarske nastave u Hrvatskoj ($to je
ostvareno osnivanjem Gospodarsko-sumarskog ucilista u
Krizevcima 1860. godine) i tiskanje Sumarskog glasila te iz-
gradnja Sumarskog doma (3to je ostvareno 1898. godine).
Sve su to ostvarili nasi Sumari-prethodnici, a §to mi
bastinimo do danas. Te temelje nove generacije Sumarskih
stru¢njaka trebaju samo ¢uvati i dogradivati. Cinimo li to
odgovorno? Ovo je samo nekoliko recenica uvoda, da ne
zaboravimo $umarsku povijest. No, zbog Cega pitanje u na-
slovu? Naime, ovih dana ¢uli smo neke kritike na ra¢un
kvalitete nasega ¢asopisa, a iskazana je i sumnja ¢itaju li ga
$umarski stru¢njaci, posebice oni na terenu? Kritika je sva-
kako dobra, jer ona poti¢e na pobolj$anje stanja, no ona
treba biti dobronamjerna i argumentirana. Ako se ona tice
kvalitete znanstvenih i stru¢nih ¢lanka, nju odreduju po-
najprije teme iz svih segmenata Sumarstva i autori, a veri-
ficiraju ih prethodno Urednistvo i kona¢no recenzenti. Ne-
zamislivo je da bi glavni urednik i dva recenzenta
specijalista iz odnosnog znanstveno-stru¢nog podrucja su-
marstva mogli ,,propustiti“ za tiskanje neinteresantan i ne-
kvalitetan ¢lanak. Ako je pak problem u temama i autorima
znanstvenih i stru¢nih ¢lanaka iz inozemnog podrucja, ko-
mentar moze biti ,,dvosmjeran®. Njima kao i doma¢im au-
torima vazno je da ¢lanak bude tiskan u Sumarskome listu
koji je citiran u relevantnim svjetskim ¢asopisima, $to do-
prinosi napredovanju u struci. No, nijeli to istovremeno i
dobra promidzba za nas ¢asopis? Isto tako, nezamislivo je
da su nasim $umarskim stru¢njacima bag sve njihove teme
neinteresantne, s obzirom na ¢injenicu da je Hrvatska pla-

ninska, ravnicarska i mediteranska zemlja obrasla Sumama
sli¢nima u okruzenju. No, ako nam je pak problem strani
jezik unato¢ dvojezi¢nom kratkom sadrzaju i prilozima,
onda se moramo upitati kojega smo to intelektualnog ,,pro-
fila“ u 21. stolje¢u? S druge strane, posebno naglasavamo
kako Urednistvo uvijek daje prednost domacim znanstve-
nicima, posebice stru¢njacima s terena, koje Cesto pozi-
vamo da se upravo oni javljaju u ¢asopisu, kao §to su to ¢i-
nili nasi vrli prethodnici. Sumarski list je digitaliziran, pa
nije tesko pregledati starija godista casopisa i uvjeriti se u
kvalitetu ¢lanaka i interesantnost obradivanih tema iz Su-
marske prakse, $to nam danas, iskreno receno, nedostaje. S
time u vezi slijedi pitanje, posebice kriti¢arima: kada su za-
dnji puta napisali znanstveno-stru¢ni ¢lanak ili bilo kakav
napis i objavili ga u svome znanstveno-stru¢nom i stales-
kom glasilu? Hrvatsko Sumarstvo je imalo, ima i imat Ce,
kako organizacijskih tako i stru¢nih problema, pa je prilika
da o tome progovorimo, primjerice u rubrikama Izazovi i
suprotstavljanja ili Aktualno. U ovoj rubrici smo viekratno
dobronamjerno ukazivali na probleme ocekujuci odaziv
struke! No o¢ito je da je ve¢ina, danas moderno rec¢eno,
spremna samo za ,,zapozorje®, a samo iznimno za scenu.

Jo$ samo jedna napomena u vezi s ¢itanjem ili necitanjem
Sumarskoga lista (i ne samo njega); doajen hrvatskoga Su-
marstva pokojni Prof. emeritus Branimir Prpi¢ cesto je znao
re¢i: ,,Tko 5 do 7 godina ,,zapusti“ struku, trebao bi ponovo
upisati fakultet”. To je upravo na tragu danas posebno apo-
strofiranog permanentnog obrazovanja, vjerujuéi daje je-
dan od ,,alata“ u tome procesu i Sumarski list. Na kraju, bilo
bi dobro da svatko od nas stane pred ogledalo, pogleda se
te postavi pitanje, na koje moze ili ne moze dati odgovor;
bit ¢e to samo jedno od mnostva koja danas opterecuju
$umarstvo. Ako u tom trenutku oborimo pogled, jos ima
nade za nas i nasu struku.

Urednistvo



EDITORIAL

DO WE READ FORESTRY JOURNAL (OR NOT)?

Forestry Journal is a scientific forestry-specialized publica-
tion of the Croatian Forestry Association, whose first issue
came out on January 1st, 1877. The journal has since been
continuously published to this day, reaching its 143rd anni-
versary this year! At the foundation of the Croatian Forestry
Association 172 years ago, the set goals included the intro-
duction of forestry education in Croatia (which was fulfilled
by the establishment of the Agriculture and Forestry College
in Krizevci in 1860), the publication of a forestry journal,
and the construction of Forestry Home (completed in
1898). All these goals, achieved by our foresters-predece-
ssors, have been left to us to guard and value. New genera-
tions of forestry experts must preserve and add to these fir-
mly laid foundations. Are we performing this task in a
responsible manner? These few introductory sentences are
meant to remind us of our forestry history. But why the
question in the headline? These days we have been hearing
some criticism on the quality of our journal, as well as some
doubts as to whether forestry experts, in particular those
working in the field, actually read their journal. Criticism
is certainly more than welcome, because it drives us to make
improvements, but it should be benevolent and well argued.
If criticism relates to the quality of scientific and specialized
articles, we must say that the quality is primarily determi-
ned by the topics from all segments of forestry and by the
authors. Before being accepted and printed, the topics are
verified by the Editorial Board and by the reviewers. It is
unthinkable that the Editor-in-Chief and two reviewers,
specialists in a scientific-specialized field of forestry, could
“allow” an uninteresting and low-quality article to be prin-
ted. If, on the other hand, the problem lies in the topics and
authors of scientific and specialized articles from abroad,
the comment may have a “two-way” aspect. Both to them
and to Croatian authors it is important for their articles to
be published in Forestry Journal, which is cited in relevant
world journals. as this contributes to their advancement in
the profession. Is this not a good advertisement for our jour-
nal as well? It is also almost impossible to imagine that our
forestry experts cannot find at least one of the topics by fo-
reign authors interesting, considering that Croatia is a mo-

untainous, lowland and Mediterranean country covered
with forests similar to those in the surrounding countries.
If, on the other hand, the problem lies in the foreign lan-
guage, despite the fact that all the abstracts and supplements
are written in two languages, then we should question our
intellectual “profile” in the 21st century. We would parti-
cularly like to stress that the Editorial Board always gives
priority to Croatian scientists and experts in the field. We
always invite them to publish in the journal and follow in
the footsteps of our illustrious predecessors. Forestry Jour-
nal is digitalized and it is not hard to browse through earlier
volumes and observe the quality of the articles and the im-
portance of practical forestry topics, something that we, to
be honest, lack. Here is a question for our forestry experts,
in particular those who criticise: when was the last time you
wrote a scientific-specialized article or any other writing
and published it in your scientific-specialized and professi-
onal journal? The Croatian forestry has had and will con-
tinue to have organisational and professional problems. The
journal columns Challenges and Confrontations or Current
Topics provide an ideal opportunity to discuss them and
look for solutions. We have on multiple occasions benevo-
lently highlighted current problems, hoping to receive feed-
back from the profession! It is clear, however, that the ma-
jority of us are prepared to be “backstage” rather than on
the open stage.

Here is yet another comment related to reading (or not re-
ading) Forestry Journal or any other journals: the doyen of
Croatian forestry, late Professor Emeritus Branimir Prpi¢,
used to day: “A person who has been out of the profession
for five to seven years should enrol the faculty anew.” This
goes in favour of the currently discussed issue of life-long
learning, for which we believe Forestry Journal provides
one of the “tools”. Finally, it would be revealing if we wo-
uld stand in front of the mirror, look ourselves in the eye,
and ask and answer questions that burden forestry today.
If in the process we sometimes cast down our eyes, then
there is still hope for us and our profession.

Editorial Board
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CONSIDERATIONS IN THE STUDY OF
TROPHIES: THE EFFECT OF SKULL CUTTING
ON THE REAL VALUE OF ROE BUCK TROPHIES

RAZMATRANJA U TROFEJISTICI: UCINAK REZA LUBANJE
NA STVARNU VRIJEDNOST TROFEJA SRNJAKA

Kresimir KRAPINEC*, Miroslav NIKOLIC?, Miljenko BUJANIC?, Dean KONJEVIC?

SUMMARY

Roe deer is Laurasiatherian mammal from the family of Cervidae. It is autochthonous and one of the most valued
trophy game species in Croatia (Zori¢ 2014.). Antlers (left and right branch) with complete or part of the skull are
regarded as trophy. Despite the fact that roe deer antlers are easily accessible trophies, formulas for their evalua-
tions are still largely debated. It is a consequence of large number of elements that need to be evaluated, possible
use of coeflicient instead of measuring volume and mass, and potential differences in trophy preparation. Guide-
lines of the International Council for Game and Wildlife Conservation (CIC) instructs that skulls should be cut
through the eye cavities leaving intact nasal bones on the trophy. If otherwise cut or left intact with maxillar teeth,
deduction of 65 or 90g is foreseen. Considering the fact that weight and density of bones varies between popula-
tions, we hypothesize that above mentioned deductions do not represent real values. Therefore the aim of this re-
search was to determine the deviations from actual mass. A total of 40 roe buck skulls originating from the area
of Central Croatia were analysed. All skulls were weighed 3 times, initially when intact, after shallow cut and after
proscribed cut. Obtained data were statistically analysed. Following the shallow cut, skull is lighter for 25 to 52 g,
which is 11 g less than proscribed 65 g. In other words application of shallow cut will result in the loss in trophy
value. In cases of intact skulls loss in weight is related to gross skull mass. In this case even 68 to 70% of variability
are explained by gross skull mass (R?*=0.680; p<0.0001 - linear function, or R?=0.699; p<0.01 - potency function).
According to the intersection of the lines (obligate deduction of 90 g and dependence of mass loss due to the cut-
ting) milestone in the mass is at 310 g gross. In other words trophies lighter than 310 g should be cut according to
proscriptions as they will lose less than 90 g, while heavier skulls should be left intact as they will lose more than
proscribed 90 g. Regardless of the skull preparation, all obtained masses show statistically significant relation to
volume. With increase in volume density of trophies decreases (R*=0.813; p<0.001), with the fact that cutting of
the skull results in removal of denser, heavier parts of the trophy. Application of the coefficient 0.23 depends on
the density of the trophy, meaning that its application in the case of heavier antlers with lower volume will increase
the trophy value. In the case of porous antlers the real coefficient should be higher, as application of 0.23 results in
lower trophy values. In the case of intact skulls we do not advice application of 0.23 coefficient as this will decrease
the trophy value.

KEY WORDS: antlers, relative weight, weight, trophy evaluation, CIC, roe deer buck
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INTRODUCTION
uvoD

The antlers of roe deer bucks (Capreolus capreolus L.) are
relatively easily accessible trophy for most hunters. Howe-
ver, although they are relatively simply constructed, the for-
mula for their evaluation is even today largely debated.
According to Reichelt (1986) the current formula for eva-
luation of roe buck antlers was devised in 1927 by the fore-
stry expert Bieger, 46 years after the first guidelines were
adopted for evaluation of red deer (Cervus elaphus L.)
antlers. It is necessary to mention here that Zorici¢ (1930)
states that, alongside Bieger, Karl Lotze also participated in
creating this formula. Guidelines for evaluation of trophies
of other European game animals were adopted from a few
years to several decades later.

Evaluation of trophies is an “old” discipline which existed
before the introduction of internationally recognized for-
mulas. These were introduced in order to standardise the
procedure and unify the evaluation of trophies. However,
partially due to the vanity of owners of trophies, and parti-
ally due to the differences between individual populations,
all formulas have certain weaknesses. As a result, the first
criticism of “Bieger’s” formula appeared in the middle of
the 1930%s. Nadler’s formula for evaluating red deer antlers
did not fare any better. Both formulas, in the opinion of
some experts, favoured antlers with high trophy value (Le-
marie 1935), therefore a major criticism of Bieger’s formula
was that it favoured mass and volume (Stubbe 1967, Reichelt
1986). Another point of critics was the excessive number of
elements evaluated (Mazurek 1997).

Bearing these failings in mind, already in 1929 Professor An-
tun Dyk (the president of the Czechoslovakian Chamber of
Hunting at that time) at the Forestry Faculty of the Univer-
sity of Brno, proposed a new method for evaluating trophies
from red, fallow (Dama dama L.) and roe deer (Lemarie
1935). This method was tested at the hunting exhibitions in
Brno (1929 and 1930) but it was never accepted by the CIC.

Bieger’s formula was adopted by the CIC in Prague in 1937,
and finally in 1952 in Madrid. From that time until the pres-
ent day it has not changed very much. In contrast to other
wild ruminants, volume of roe deer trophies has remained
an element of evaluation. Reading some popular articles
(Rai¢ 1970) or handbooks on trophy evaluation (Bieger and
Nifllein 1977) it may be concluded that it was difficult to
measure the volume of roe deer antlers, since most hunters
or trophy evaluators of that time (especially in hunting so-
cieties), did not have hydrostatic scales. Therefore, Rai¢
(1970) made recommendations in the official Croatian
hunting journal that capital roe deer trophies should be
brought for complete evaluation to the Hunting Associa-
tion of Croatia. For most wild ruminants, regardless
whether they wear horns (Bovidae) or antlers (Cervidae),
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measurement of volume is compensated for by the girth at
one spot (chamois - Rupicapra rupicapra) or at several
points on the trophy (European Mouflon - Ovis gmelini
musimon). This kind of measurement has never been widely
accepted for roe deer. Instead, in order to simplify the eval-
uation procedure, a variety of coefficients have been devel-
oped, of which the best-known is the coefficient of the mass
and volume of the antlers.

Studying the correlation of mass and volume of roe deer
antlers, Volz found that it is possible to obtain an approxi-
mately accurate combined evaluation of mass and volume
of the antlers if they are weighed and multiplied by the fac-
tor 0.225 (Bieger and Niifilein 1977). This coefficient gives
an approximately accurate value for antlers of average spe-
cific weight. However, lighter antlers gave a lower value us-
ing this method, while denser antlers are over-valued.

At the 12 CIC General Assembly; held in Arles (France),
another proposal to simplify the evaluation of roe deer ant-
lers have been made (Rai¢ 1967). That is to say, it was per-
mitted for trophies with more than 130 CIC points to de-
termine the weight of the antlers and multiply it by the
coefficient 0.25. By that way the points for weight and vol-
ume were obtained together. At the international exhibition
in Novi Sad (Anonymous 1967) it was noticed that this co-
efficient results in very imprecise values and a complaint
was sent to the CIC. At the exhibition in Paris in November
1969 it was decided to retain the Madrid’s formula for eval-
uation of roe deer, and that volume must be evaluated sep-
arately (Rai¢ 1970). Later, at the CIC exhibition in Tehran
(1974), the coefficient was reduced to 0.23, or 0.225 in the
case of a yearling’s trophy (Bieger and Niifilein 1977).

The other problem is in measuring of the mass of the trophy.
According to the CIC rules, the skull of cervids must be cut
off at a frontal level running from the occipital bone and its
triangular protrusion (os occipitale, protuberantia occipitalis
externa), and the parietal bone (os parietale), through the
middle of the eye sockets and the lacrimal bone (os lacri-
male) to the nasal bone (os nasale), which remains intact
(Hromas et al. 2008). However, the variations of this cut are
also present. Therefore it is permitted to evaluate antlers
with an intact skull (preserved maxillar teeth), or those with
so called shallow cut (a cut along the incisive bone). If the
skull is intact, 90 g is subtracted from the total mass of the
trophy. The line of the shallow cut leads from the base of
the occipital bone (os occipitale, pars basilaris) through the
temporal bone (os temporale, pars petrosa) then through the
external edge of the upper jaw (maxilla, processus alveo-
laris), to the lower (ventral) part of the incisive bone (os in-
cisivum) which remains intact. In that case 65 g must be
subtracted from the total mass. In the past the cutting of the
skull was so unstandardized that a trophy could be cut at
the forehead (the old way of processing trophies), and the
evaluator would have to add 20 g to the total mass, whilst
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in cases when only the forehead and the nasal bones rema-
ined after cutting, they would add 10 g (Bieger and Niif3lein
1977). This “compensation” of the mass is no longer permit-
ted by CIC rules. In other words, if a large part of the skull
is cut off, there are no additions in the evaluation procedure.

The basic task of the study of hunting trophies is to develop
the best possible method of objective and standardised
trophy evaluation. There are many reasons for this: an
objective calculation of the price of a trophy (if price lists
are based on trophy value), a basis for evaluation of the qu-
ality of an animal population, but also the fact that hunters
are sensitive to non-objective evaluation of trophies. In exa-
minations of the antlers at hunting exhibitions, or in the
evaluation of trophies, it is possible to observe all three per-
mitted methods for trophy preparation. Hunters very often
ask which method of trophy preparation is best, in the sense
of maximising trophy value. Therefore, in this paper we
analyse the effects of different methods of antlers prepara-
tion on the final and objective trophy value.

MATERIAL AND METHODS
MATERIJAL | METODE

The research was undertaken on 40 trophies (roe buck skulls)
obtained during the 2017/2018 hunting year, from the open
state hunting ground no: I/3 - “CRNOVSCAK” and the open
hunting ground no: 1/143 - “LUPOGLAVSKI CRET”.

These are hunting grounds that border on each other (Figure
1) and are located in the lowland, central part of Croatia, at
100 to 106 m a.s.l. According to Képpen’s climate classifica-

tion the climate is type Cfwbx”. This is a temperate, mode-
rately humid climate, precipitation is distributed evenly over
the entire year, and the driest part of the year is during the
cold period. There is comparative maximum precipitation
in the warmer part of the year, which is two-fold, splitting
into the maximum in spring (May) and late summer (July
or August), between which there is a dry period. Tempera-
tures in the coldest month are above -3 °C. Mean monthly
temperature in the warmest month is below 22 °C.

The total research area was 4 522 ha. The proportion of fo-
rest and arable land in both hunting grounds is about 40%
(Table 1). The hunting ground “LUPOGLAVSKI CRET”
has a larger area of grassland than “CRNOVSCAK” (17%
and 2% respectively), while “CRNOVSCAK” has a larger
proportion of brush land than “LUPOGLAVSKI CRET”
(8% and 2% respectively).

The roe bucks were hunted as part of the regular basic hunt
management, and after shooting the trophies were proce-
ssed following a standard procedure according to the CIC
protocol (Hromas et al. 2008). Saw dust and bone fragments
after sawing also were weighed.

In order to test the normality of distribution, the Kolmogo-
rov-Smirnov test was used, and the Shapiro-Wilk test since
the sample size was below 50 (Zar 1999). The results of the
tests of normal distribution of data showed that the mass of
the antlers with the entire skull (K-S: d=0.09032; p>0.2;
S-W: W=0.98545; p=0.878); the mass of the antlers with a
shallow cut skull (K-S: d=0.08736; p>0.2; S-W: W=0.98512;
p=0.868); the mass of the antlers with the regularly cut-oft
skull (K-S: d=0.11105; p>0.2; S-W: W=0.97757; p=0.6000);
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Tablica 1. Struktura stanista istrazivanog podrucja
Table 2. Land use of study area

Plostina (ha)/Area (ha)

Stanisni tip/land use
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UDIO (%)/Ratio (%)

Lupoglavski €ret Crnovséak Ukupno/Total  Lupoglavski ¢ret Crnovicak Ukupno/Total
Oranice/Arable 870 965 1.835 37 45 41
Travnjaci/Grasslands 391 46 437 17 2 10
Ruderalna Stanista/Ruderal Habitats 1" 8 19 0 0 0
Sume/Forests 914 902 1.816 39 42 40
Sikare/Scrublands 56 173 229 2 8 5
Mocvarna Stanista/Wetlands 18 9 21 1 0 1
Kanali/Canals 29 1 36 1 0 1
Stalne Stajacice/Lakes and pounds 0 6 6 0 0 0
Stalni Vodotoci/Fresh Waters 0 2 2 0 0 0
lzgradeno ZemljiSte/Build Up Area 76 39 115 8 2 8
Ukupno/Total 2 365 2157 4522 100 100 100

the volume of the antlers (K-S: d=0.17541; p>0.2; S-W:
W=0.95450; p=0.10834); the difference in the mass of the
antlers after the shallow cut (K-S: d=0.08928; p>0.2; S-W:
W=0.97409; p=0.480); and the difference in the mass of the
antlers after the regular cut (K-S: d=0.06925; p>0.2; S-W:
W=0.98097; p=0.725) have normal distribution and the
data may be equalized by a linear function. Therefore, sim-
ple linear regression was performed. If the data did not
show normal distribution they were transformed using the
Box-Cox transformation method (Sakia 1992).

The differences between trends in the trophy parameters
were tested using analysis of covariance (ANCOVA). In the
analysis of covariance it is desirable for the lines of the re-
searched groups not to show interaction, that is, they sho-
uld not intersect (Enqvist 2005). If they do (in the case of
interaction) it is more difficult to define any differences
between the groups. If a significant difference in values is
found between the groups then for one group within the
determined range of the continuous variable (e.g. volume)
the parameter in question shows higher values than in
another group, and in another range of the continuous va-

riable the situation is reversed. According to that, this re-
sults in the impossibility of drawing a general conclusion
(for the entire range of the continuous variable) but the rule
only applies within the specific range (Fraas and Newman
1997). Since no statistically significant differences were fo-
und in any of the tests between the slope of the lines, the
tests were undertaken using the classical analysis of cova-
riance. The data were equalized with the lines (the method
of simple linear regression), square function or potency
function (the correlation of the gross mass of the antlers
and the sawn-oft part of the skull). In equalizing the potency
function, the correlation between the gross mass and the
waste from sawing the skull was found by the Gauss Newton
minimization procedure. The data were analysed using the
Statsoft 13 Program (TIBCO Software Inc. 2017).

RESULTS
REZULTATI

Depending on the parameters measured, variability differs
considerably (Table 2). The smallest variability was shown
by the waste from the part of the skull after a shallow cut

Tablica 2. Podaci deskriptivne statistike istrazivanih parametara trofeja srnjaka

Table 2. Descriptive statistic of analysed parameters

Arit. . Std.

PARAMETRI N reding Min Max Dev. cv
Masa rogovlja s neotpiljenom lubanjom (g)/Mass of antlers with uncutted scull (g) 40 307 117 513 84,09 27,39
Masa rogovlja s lubanjom - plitak rez (g) )/Mass of antlers with shallow cutted scull (g) 40 267 84 461 81,06 30,32
Masa rogovlja s lubanjom — pravilan rez (g) )/Mass of antlers with regular cutted scull (g) 40 216 63 381 71,74 33,14
Otpad nakon plitkog reza (g)/Cutting after shallow cut (g) 40 40 25 52 594 14,96
Otpad nakon propisanog reza (g) /Cutting after regular cut (g) 40 91 54 132 1551 17,12
Volumen rogovlja (cm?) /Antlers volume (cm?) 40 78 12 154 36,48 46,92
Gustoca rogovlja s cijelom lubanjom (g/cm?®)/Relative density of antlers with uncutted scull (g/cm®) 40 4,60 2,78 9,75 1,77 38,40
Gustoca rogovlja s lubanjom — plitak rez (g/cm?) /Relative density of antlers — shallow cut (g/cm?) 40 3,91 2,46 7,78 1,29 32,93
Gustoca rogovlja s lubanjom — pravilan rez (g/cm?) /Relative density of antlers — regular cut (g/cm®) 40 310 2,03 567 087 2800
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Fig 2. Scull cut directions: downmost line — uncutted scull (deduction
90 g); middle line — shallow cut (deduction 65 g); topmost line — scull
cutted according proposition (without deduction)

Slika 2. Pravci rezova lubanje: najdonja linija - neodrezana lubanja (odbitak
90 g); srednja linija — plitak rez (odbitak 65 g); gornja linija — pravilno odre-
zana lubanja (bez odbitaka)

600

uncutted scullnecdrezana lubanja= 139,8943+2,1499"x;

R?=0,866; p<0,0001

regular cut/pravilan rez = 69,9373+1,8844*x; o
R®=0,916; p<0,0001

shallow cutiplitak rez= 105,3138+2,0841%x;
R?=0,876; p<0,0001

g

%) Y
=} =]
=} =1

[¥]
o
=]

mass of antlers (g)/masa rogovija (g)

P

o @ ,D--'ﬁ
Py bt
100 T o \D\I\Jnsul‘led scullneodrezana ubanja
o 0O shallow cut/plitak rez
"‘O.Arsgular cutipravilan rez
0
0 20 40 60 80 100 120 140 160

volume (cm®)volumen fcm®)

Fig 3. Regression between volume and mass of antlers according to
ways of trophy preparation

Slika 3. Regresijski pravci ovisnosti volumena i masa rogovlja srnjaka s
obzirom na nacin rezanja lubanje
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Fig. 4. Correlation between relative density (g/cm?) and volume of roe
buck trophies

Slika 4. Qvisnost gustoce trofeja (g/cm?) o volumenu rogovlja
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(CV =14.96%), whilst the greatest variability was shown by
volume (CV =46.92%). Since for each trophy the gross mass
(the mass of the uncut skull) and the volume were mea-
sured, it may be concluded that the trophy mass is relatively
consistent (CV=27.39%). Therefore, it is logical that the
density of the antlers shows high variability (from 28.00%
in trophies cut according to the prescribed criteria, to
38.40% for intact trophies).

The parts of the skull cut off show less variability (the co-
efficient of the variability of waste after the shallow cut is
14.96%, and after the prescribed cut 17.12%), than the mass
of the skull which is part of the trophy (the coeflicient for
the skull mass with a shallow cut is 30.32%, and with the
prescribed skull cut, 33.14%).

Regardless of how the skull is treated (intact skull - deduc-
tion of 90 g, shallow cut - deduction of 65 g, or the prescri-
bed skull cut - no deduction), all three types of skull mass
show significant correlation with volume (Figure 3). Vo-
lume may explain almost 90% of the variability in the mass
of the skulls, but it is not the same for all three methods of
skull processing. The greatest variability in mass is shown
by intact skulls (R*=0.866), slightly less is found in shallow
cut skulls (R*=0.876), and the least in completely cut skulls
(R?=0.916). This indicates that the cut-off parts of the skull
are either not uniformly cut, or have very different density.

According to the results of the analysis of covariance, there
is almost no difference in the coeflicients of the slope of the
lines of the cutting methods compared (F=1.3591; p=0.261).
On average the difference between uncut and correctly cut
skulls is 43 grams, and between shallow cut and correctly
cut skulls, 4 grams.

The density of the antlers, depending on how the trophy is
processed, differs significantly. Figure 7 shows the trend of
the decreasing density of trophies with the increase in vo-

140

130 elimination 65 g/odbitak 65 g= 28,0533+0,0379*x;
R?=0,2823; p<0,001

120 elimination 65 g/odbilak 65 g = 8,298*x**0,275;
R?=0,2771; p<0,05
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Antlers mass (g)Masa trofeja (g)

Fig. 5. Correlation between eliminated part of shallow cutted sculls and
trophy mass of uncutted sculls

Slika 5. Ovisnost mase plitko odrezanog dijela lubanje 0 masi neodrezane lubanje
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Slika 6. Ovisnost mase odrezanog dijela lubanje o masi trofeja kod neodre-
zanih lubanja
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Fig. 7. Correlation between mass and volume of trophies prepared on
three different ways and trophy mass for uncutted trophies

Slika 7. Ovisnost trofejnih vrijednosti mase i volumena rogovlja obradenih
na tri razlicita nacin o masi rogovlja s neodrezanom lubanjom

lume (R*=0.813; p<0.001), which is logical. However, the
density of the trophy changes significantly in relation to way
of preparation (ANCOVA; g: p<0.05). Since the Box-Cox
transformation of data from Figure 4 was performed, the
density values cannot be used directly but they must be re-
calculated to their original values. According to them, the
intact trophies are 2.86 g/cm’ denser than the correctly cut
ones, and 2.40 g/cm® denser than the shallow cut trophies,
whilst the shallow cut trophies have 0.45 g/cm’lower den-
sity than the intact ones. This indicates that cutting removes
the denser, more solid parts of the skull.

The correlation of the mass of the cut part of the skull and
the gross mass of the trophies differs between the two forms
of trophy processing. For the shallow cut, that correlation
is lower whereby the gross mass of the trophies explains
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Slika 8. Ovisnost trofejnih vrijednosti mase i volumena rogovlja te koefici-
jenta 0,23 o masi rogovlja s neodrezanom lubanjom
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Slika 9. Ovisnost trofejnih vrijednosti mase i volumena rogovlja 0 masi
rogovlja s neodrezanom lubanjom kod trofeja odrezanih na plitak rez

only 29 % of the variability (R*=0.2923; p<0.001) if equali-
zation is conducted by linear regression, or 28 % (R*=0.2771;
p<0.05) if the methods are equalized using the curve of po-
tency (Figure 5). Regardless of the choice of curve or line
of equalization, after cutting by the shallow cut, the skull is
between 25 and 52 grams lighter (Table 2, Figure 8), which
is almost 11 g less than when 65 g is subtracted from the
antlers for the irregular cut. Therefore, in case of trophies
of medium values (below capital value limit of 105,00 CIC
points), they should be cut according to the CIC rules to
increase the aesthetic value of the trophy.

The loss of trophy mass occurring due to the prescribed cut
is within much larger boundaries (from 54 to 132 g, Table
2),and is far more dependent on the gross mass of the skull
(Figure 6). Here as much as from 68 % to 70 % of the varia-
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Slika 10. Qvisnost trofejnih vrijednosti mase i volumena rogovlja o bruto
masi rogovlja kod trofeja odrezanih pravilnim rezom

bility is explained by the gross mass of the skull (R*=0.680;
p<0.0001 - linear function, or R*=0.699; p<0.01 - potency
function). According to the intersection of the line of the
mandatory deduction of 90 g for the irregular cut, and the
curve of the correlation of the loss of mass due to the pres-
cribed cut (Figure 5), the turning point for the need to cut
occurs with a gross antler mass of 310 grams. Therefore it
is better to cut trophies with a gross mass less than 310
grams according to the prescribed line, because they will
lose up to 90 grams, whilst the trophies with a mass of over
300 g, or 305 g, should not be cut using the shallow cut, be-
cause they will lose more than 90 g, which is more than the
evaluator has to deduct for the irregular cut. In our case, 4
samples with gross mass of more than 300 g would in fact
lose up to 90 g in mass by cutting, whilst 16 samples, would
lose much greater trophy mass than the prescribed amount
(90 g) if they were cut off.

Although according to the rules for evaluation of trophies,
the International Council for Game and Wildlife Conser-
vation (the CIC), when calculating the combined points of
trophy value of mass and volume of the antlers, it is not per-
mitted to use the method of multiplication of the net mass
of the antlers by the coeflicient 0.23, instead of weighing
them on hydrostatic scales, in this country (Croatia), accor-
ding to the Regulations on Methods of Evaluation of Game
Trophies, the Trophy List Form, and Keeping Records of
Game Trophies and Reports on Trophy Evaluation
(Anonymous 2008) it is permitted, but only for roe buck
trophies where the net mass of the antlers does not exceed
250 grams. The procedure for calculation is:

The coefficients of the slope of the line of equalization of
the trophy values obtained by using the coefficient 0.23 for
correctly sawn off and intact trophies do not differ from
each other, whilst the line of equalization of dependence of
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Slika 11. Ovisnost gustoCe rogovlja, nacina obrade trofeja srnjaka i koefici-
jenta pretvorbe mase i volumena u trofejne vrijednosti

data obtained by using the coefficient 0.23 for the correctly
cut trophies shows a slightly smaller slope (Figure 7). Howe-
ver, for all three methods of trophy preparation, the corre-
lation of the data is extremely high (the coefficient of mul-
tiple determination is from 0.985 for a correctly sawn off
trophy, to 1.00 for intact or shallow cut antlers; p<0.0001).
If when calculating the mass and volume of a roe deer
trophy the coeflicient 0.23 is used, then it is better to use it
for a trophy cut using the shallow cut with respect for the
net mass of 250 g (or gross mass of 340 g). That is to say, if
the coeflicient 0.23 is used for these trophies, then 5.75 CIC
points are given for the higher trophy value of the elements
of mass and volume than if the coeflicient 0.23 is used for
an uncut skull. If the coeflicient 0.23 is used for a correctly
sawn-off skull a slightly higher trophy value is obtained in
comparison to a skull cut using the short nose cut, and for
a trophy with gross mass greater than 150 g the trophy va-
lue is lower for mass and volume together, than for a trophy
sawn off using the shallow cut. Comparison of the lines
using a coefficient of 0.23 between the uncut and the
correctly sawn off skull shows that it is worth cutting
trophies with a gross mass up to 300g using the prescribed
cut (because using the coeflicient 0.23 gives a higher value
in evaluation of mass and volume) but for trophies with a
mass greater than 300 g it is not.

Further, from Figure 8 is can be seen that if the trophy is
left intact, it is not worth using the coefficient 0.23, but the
trophy value is established on the basis of the actual mass
and volume measured, because by the correct procedure
additional 6.7 CIC points are obtained. For trophies prepa-
red using the shallow cut, it is recommended to establish
the trophy value using the coefficient 0.23 because in this
way a value 1.7 CIC points higher is obtained than by using
the prescribed procedure (Figure 9). The same is true for
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trophies treated according to the CIC proposals, but it must
be pointed out that, because the lines of equalization are not
parallel, the difference decreases with the increase in the
trophy mass (Figure 10).

From Figure 11 it is clear that coefficient 0.23 actually de-
pends on the density. Using the coefficient 0.23 raises the
trophy value in the case of trophies with higher mass and
lower volume (denser trophies). For porous trophies the
real coefficient should be much greater. Therefore it is un-
derstandable why the use of coeflicient 0.23 for shallow cut
or correctly cut skulls leads to a lower trophy values. That
why it “open” new additional study.

DISCUSSION
RASPRAVA

Deductions for incomplete skull cutting are often the sub-
ject of debate between hunters. Unfortunately, of the stud-
ies dealing with this issue, the only available is one done by
Metz (1996). According to his research, the loss of antler
mass caused by the shallow cut is from 41 to 50 g, while the
loss of mass in correctly cut trophies is from 82 to 102 g,
which is similar to this study (although Metz did not un-
dertake a statistical analysis, but the sample was also from
lowland hunting grounds). However, the cut has many ad-
vantages, which are almost exclusively aesthetic or practical
in nature, for example precisely sawn-off antlers sit better
on the plate without leaving any gaps. Further, for antlers
of low value (short and/or thin beams, with short tines or
without them) the entire skull should not be retained be-
cause the mass of the antlers would not be in line with the
mass of the skull. In contrast, extremely strong antlers (long
and/or solid beams with long tines, well-developed pearls
and burr) are not in harmony with the skull if cut using the
prescribed guidelines, because in that case that part of the
skull is small and the antlers are too large. Finally, it is eas-
ier to clean the brain cavity on sawn-off antlers, so the tro-
phy does not have an unpleasant odour.

According to Krapinec et al. (2014), in comparison with
capital bucks from most countries, Croatian roe deer with
the same trophy value have a statistically significantly
smaller trophy mass, whilst in comparison with roe deer
from Bosnia and Herzegovina, bucks from Croatia have a
significantly greater antler mass. Apart from mass, the vo-
lume of the antlers also grows with the increase in trophy
value, and as in the case of the antler mass, roe deer found
in Croatia with the same trophy value have statistically si-
gnificantly smaller antler volume in comparison with roe
deer found in Austria, Hungary and Germany. Here, in all
four cases there is interaction so it may be said that the si-
gnificant difference in the antler volume arises above a
trophy value of 92.17 CIC points (if the volumes of the
antlers of Croatian roe deer are compared with the volumes
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of the antlers of roe deer from Hungary) or after 112.35 CIC
points (if the volumes of the antlers of roe deer are compa-
red with the volumes of antlers of roe deer from Austria).
As well as the statistically significantly lower mass and vo-
lume, Croatian bucks, in comparison with roe deer from
Bulgaria, Czech Republic, Hungary, Poland, Romania, Ser-
bia, Sweden, Switzerland and the United Kingdom, also
have significantly lower antler density (Krapinec et al. 2014).
Roe deer from Croatia only have denser antlers than roe
deer from Bosnia and Herzegovina. In the other cases no
statistically significant differences were found in the indi-
cators. Apart from what was found in relation to most co-
untries, roe deer trophies found in Croatia have significantly
lower mass, a significantly small proportion of antler mass
in Croatian roe deer in the total trophy value was found in
comparison with those from Hungary, Romania, Serbia,
Switzerland and the United Kingdom, whilst roe deer from
Croatia have a significantly greater proportion of antler
mass in the total trophy value than those in Bosnia and Her-
zegovina (Krapinec et al. 2014). However, if the proportion
of the volume in the total trophy value is considered, it may
be noticed that roe deer from Croatia have a significantly
higher proportion of volume in the total trophy value than
those from Slovenia and Switzerland, and less than the roe
deer from Bosnia and Herzegovina, Poland, Romania, Slo-
vakia and the United Kingdom (Krapinec et al. 2014). The-
refore, the proportion of volume in the total trophy value
of our roe deer is still lower than the proportion in roe deer
from most of the countries compared. Finally, the propor-
tion of mass and volume together in the total trophy value
is significantly greater in roe deer from Germany, Poland
and Slovakia. This would mean that with the same trophy
value bucks from Croatia have antlers of lower mass and
volume (porous antlers, thinner beams and a less well de-
veloped burr) but with longer beams than those from these
countries, because the difference in mass and volume must
be compensated for by the other elements of measurement,
of which there are few in roe deer. Therefore it is no wonder
that one of the best trophy evaluators in this country, Lazar
Rai¢, in 1960’s tried to implement the 0.25 as the coefficient
of transformation.

Stubbe (1977) established that the specific weight of roe
deer antlers shows much greater deviation than the specific
weight of red deer and fallow deer antlers. According to
Stubbe (1977) bucks have undoubtedly heavier antlers than
red deer and fallow deer, but no difference was found in the
specific weight of the antlers of red deer and Siberian roe
deer (Capreolus capreolus pygargus). However, it is true that
the density of roe deer antlers shows greater variability in
comparison to the other two species from the deer family.
It is still unknown whether the differences in the specific
weight of roe deer antlers are the result of genetic or envi-
ronmental factors. Regarding the correlation between the
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parameters for evaluating antlers, it is necessary to point out
that antler mass and volume show the greatest correlation
with the length of the beams (r=0.87; Stubbe, 1977) whilst
this correlation is much smaller, for example, with specific
weight, the diameter of the pedicle and the circumference
of the burr. According to Stubbe (1977), a high correlation
between the mass and volume of the antlers and the length
of the beams was also found in red deer (r=0.91; and r=0.89
respectively).

Volmer and Herzog (1995) established that roe deer aged
from 1 to 5 years have antler density of 1.61 to 1.70 g/cm’.
However, the density of beams of roe deer from different
habitats is from 1.57 to 1.76 g/cm?® and, according to Pis et
al. (1994), from 1.60 to 1.84 g/cm’. In summarizing the re-
sults of antler density (without the skull) it may be conclu-
ded that the density of the beams does not exceed 2.00 g/
cm’. That is to say, these authors expressed the specific
weight as the quotient of the skull mass without the lower
jaw, together with the antlers, whilst the specific weight of
the antlers alone, without the skull, according to Stubbe
(1967) was from 4.63 to 4.91 g/cm’. In general the specific
weight of the skull bones without the antlers is much lower.

At the age when roe deer achieve the highest values of antler
mass and volume, the density of the antlers is lowest, and in
fact highly capital trophies are on average porous (Szederjei
1966, Pis et al. 1994). Moreover, Szederjei (1966) mentions
that when evaluating roe deer through a telescope, it is best
to evaluate the trophy value on the basis of volume. This is
logical, because large trophies (with greater volume) seems
strong when observing on a distance. Eiberle (1965, 1980)
did not find a statistically significant correlation between
specific weight and beam length. However, in general, spe-
cific weight decreases with age and is at its lowest in roe deer
at the age of 4 years. This, in fact, indicates that the growth
in antler volume in youth is much greater than the increase
in mass, resulting in porous antlers. The physical deve-
lopment of roe deer ends at two years of life.

By measuring individual parameters of roe deer trophies,
Eiberle (1980) also came to the conclusion that antler mass
grows more quickly than volume, but points out that it is
difficult to make a uniform rule regarding the development
of antlers, because they are affected by a large number of
factors. In open hunting grounds the increase in antler mass
alongside the increase in body mass in roe deer is much
more intense, and it has been shown that there is a positive
correlation between the length of the lower jaw and the qu-
ality of the antlers, or body mass and the antler mass (Eiberle
1980)

Since the formula for evaluation of trophies should favour
the elements indicating the quality of the animal, it seems
that the choice of mass and volume was correct, since both
of these elements account for a very large proportion of the
total trophy value. Vogt (1937) and Passarge (1965) conclu-
ded that the antler mass may even be calculated from the
body mass. Vogt (1937) found that the antler mass was from
1.5 to 3% of body mass, and Passarge (1965), from 1.1 to 1.3
% of body mass. Later, Passarge (1971) showed that in year-
lings this percentage was only 0.4 to 0.8%.

A requirement for antler mass of 700 grams is a net body
mass of about 23 kg. Although roe deer from the eastern part
of the area are also known for higher values according to Vogt
(1937), the upper limits for individual elements of measure-
ment of trophies are as follows: a) Antler mass — 700 to 800*
g, b) Beam length - 35 cm and ¢) Body mass up to 30 kg.

However, in defining the formula for evaluating trophies,
the geographical characteristics of roe deer were definitely
not taken into consideration. That is to say, in natural habi-
tats with a colder climate (the northern and eastern parts of
the area) the antler mass decreases with increased body
mass. The reason for this is the lack of food during the
growth of the antlers, limiting the growth of strong antlers
(secondary gender indicator). In the same way, no close
correlation was found between antler volume and body mass
(Stubbe 2008).

On the other hand, according to Reichelt (1986), who
analysed trophies at hunting exhibitions, the formula for
evaluating roe deer antlers favours mass, since the propor-
tion of points for beam length in roe deer is 7% (for all other
wild ruminants it is a minimum of 18%), the proportion of
mass is 34%, whilst the proportion of volume is 52%. Studies
so far dealing with the influence of individual environmen-
tal factors on the length of beams have shown that size is
influenced by population density (Pélabon et al. 1998) or
climate factors (Mandari¢ 2011). It is hard to believe that the
formula for evaluation of roe deer trophies will change,
however, from an anthropocentric point of view, roe deer
antlers that are attractive to the eye are in fact porous.
Whether this is the result of a lack of minerals in the habitat
or some other factors, is still a matter for research.

CONCLUSIONS
ZAKLJUCCI

From all mentioned we can conclude that deduction of 65
or 90 g does not correspond to the real weight of the remo-
ved, denser parts of the skull. Deduction of 65 g for a

* In later years in some countries (e.g. in England) roe deer were shot whose antler mass was over 1000 g (Krapinec and Konjevi¢,

2010)
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shallow cut of the skull is greater than the actual loss by
cutting, whereby the trophy loses value. If the skull is left
intact, the loss of weight depends on the gross mass of the
skull. It is advisable to use proscribed cut in the case of
trophies with a gross weight less than 310 g, as they will lose
up to 90 g. Heavier trophies lose more than 90 g when sawn,
which is more than an evaluator should deduct for an irre-
gular cut. In the case of a shallow or correctly sawn antlers,
it is not advisable to use a coefficient 0.23 since this gives a
lower trophy value.
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SAZETAK

Srna obi¢na je zavicajna divlja¢ iz nadreda Laurasiatheria i porodice Cervidae te je ujedno jedna od
najcjenjenijih vrsta divljaci. Trofej srnjaka ¢ini rogovlje (lijeva i desna grana) s cijelom ili dijelom
lubanje. Iako je rogovlje srnjaka vecini lovaca relativno lako dostupan trofej, formula za njegovo ocjen-
jivanje i dalje je predmet rasprava. Tome pridonosi velik broj elemenata ocjene trofeja, izmjera volu-
mena, moguca kompenzacija volumena i mase odgovaraju¢im koeficijentom te moguénost pripreme
trofeja rezanjem lubanje na razli¢itim udaljenostima od reza kroz o¢ne duplje. Prema uputama
Medunarodnoga savjeta za lovstvo i zastitu prirode (CIC) pravilna obrada lubanje uklju¢uje rezanje
iste na nacin da rez prolazi kroz o¢ne duplje i ostavlja netaknute nosne kosti. Ukoliko se vlasnik tro-
feje ne odluci na ovakvu obradu, predvidaju se odbici od mase lubanje u iznosu 65 g (kada rez ostav-
lja dio kostiju ispod orbita) te 90 g kada se ostavlja ¢itava gornja Celjust. S obzirom da mase i gustoce
kostiju variraju od populacije do populacije, pretpostavka je da navedeni odbici ne predstavljaju stvarne
iznose te je cilj bio utvrditi koji rez iznosi koliko odstupanje od stvarne mase. Obradeno je ukupno 40
lubanja srnjaka s podrucja Zagrebacke Zupanije. Sve su lubanje tri puta vagane, prije reza, nakon plitkog
reza i nakon pravilnoga reza. Dobiveni podaci obradeni su statistickim metodama. Nakon piljenja na
plitak rez, lubanja je laksa za 25 do 52 g, §to je za gotovo 11 g manje nego da se rogovlju oduzme pro-
pisanih 65 g. Drugim rije¢ima plitak rez znaci veci gubitak na trofejnoj vrijednosti. U sluc¢aju ostavl-
janja cijele gornje Celjusti na trofeji gubitak mase rogovlja krece se u daleko ve¢im granicama (od 54
do 132 g) i daleko je ovisniji o bruto masi lubanje. Ovdje je ¢ak od 68 % do 70 % varijabilnosti
objasnjeno bruto masom lubanje (R?=0,680; p<0,0001 - linearna funkcija, odnosno R?*=0,699; p<0,01
- funkcija potencija). Ravnajuci se prema sjecistima pravca obveznog odbijanja 90 g zbog nepravilnog
reza i krivulje ovisnosti gubitka mase zbog propisanog reza, prekretnica potrebitosti reza nastupa kod
bruto mase rogovlja od 310 grama. Naime, rogovlje bruto mase manje od 310 grama bolje je odrezati
prema propisanom pravcu rezanja lubanje jer ¢e izgubiti do 90 grama, dok lubanju rogovlja mase preko
300 g (ako se lovac ravna prema funkciji potencija), odnosno 305 g (ako se lovac ravna prema funkeciji
pravca) nije uputno piliti jer ¢e izgubiti vi$e od 90 grama, odnosno vi$e nego $to bi mu ocjenjivac tre-
bao oduzeti zbog nepropisnog reza (odnosno obrade trofeja). Neovisno o na¢inu obrade lubanje, sva
tri tipa mase lubanje pokazuju statisticki znac¢ajnu ovisnost o volumenu. S porastom volumena gustoca
trofeja pada (R?=0,813; p<0,001), uz ¢injenicu da se rezanjem lubanje uklanjaju gus¢i, odnosno ma-
sivniji dijelovi trofeja. Primjena koeficijenta 0,23 ovisi o gustodi trofeje, tako njegova primjena kod
rogovlja vece mase i manjeg volumena podize trofejnu vrijednost, jer bi stvarni koeficijent bio daleko
manji. Kod poroznog rogovlja stvarni koeficijent bi trebao biti ve¢i, te primjena koeficijenta 0,23 daje
nizu od stvarne vrijednosti. U slu¢aju neotpiljenih lubanja nije uputno primjenjivati koeficijent 0,23
jer daje nizu ocjenu.

KLJUCNE RIJECI: rogovlje, specifi¢na tezina, masa, ocjenjivanje lovackih trofeja, CIC
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FIRST OCCURRENCE OF Xylosandrus germanus
(Blandford, 1894) — BLACK STEAM BORER

IN PHEROMONE BAITED PANEL TRAPS AND
POPULATION BUILD UP IN CROATIAN OAK

STANDS

PRVI ULOVI Xylosandrus germanus (Blandford, 1894)
U NALETNO-BARIJERNIM KLOPKAMA | PORAST POPULACIJE
U NIZINSKIM HRASTOVIM SASTOJINAMA HRVATSKE

Milivoj FRANJEVIC', Zoran SIKIC?, Boris HRASOVEC?

SUMMARY

During the first decade of 21st century in Croatian oak stands series of experiments concerning integrated oak
timber protection were conducted. In the focus of this research was olfactory manipulation with native ambrosia
beetles from genus Trypodendron and Xyleborus. Pheromone baited panel traps were used completed with differ-
ent attractive components (lineatin, ETOH, GLV, Domowit-Trypowit D*) . During these experiments in trap
catches new species of scolityd for Croatian lowland oak stands entomofauna was discovered. Occurrence of Xy-
losandrus germanus was first time registered in a second season of field experiments and its numbers had since
continuously grown in trap catches. In 2011. monitoring of flight period for ambrosia beetles was conducted from
beginning of January till early June. During this period six species of ambrosia beetles were caught among them
most numerous species was T. signatum while X. germanus was second although only present in trap catches for

four years.

KEY WORDS: ambrosia bark beetles, integrated oak timber protection, CEN EN 1316-1, FSC certified forests, in-

vasive alien species

INTRODUCTION
uvoD

Invasive species of insects represent challenge for forest pro-
tection in conditions of managed FSC certified forests in
which use of insecticides is restricted. Croatian forests are
about 90 % state owned and are FSC certified. In oak stands
in Croatia ambrosia beetles are important economical pests

that degrade value of round oak timber that is exposed to
these beetles during winter harvesting (Franjevic et al,2016)
Most important species are from genus Trypodendron and
Xyleborus. Earliest species to invade exposed oak timber are
Trypodendron domesticum (Linnaeus, 1758) and Trypoden-
dron signatum (Fabricius, 1792) which swarm in late Jan-
uary and early February. In mid spring these are followed
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by Xyleborus saxesenii (Ratzeburg, 1837), Xyleborus dispar
(Fabricius, 1792), Xyleborus monographus (Fabricius, 1792).
European norm for round oak timber EN 1316-1 is strict
in regard of damage from beetles and in two highest classes
Q-A and Q-B do not allow any beetle holes. Beetle holes in
quality grade Q-C are accepted only in sapwood, and in
lowest grade Q-D are accepted (FprEN 1316-1:2012:2012:
E). From economical point of view this means that round
oak timber can in short time sometimes if swarming is
strong a matter of days loose 60 % of its commercial value.
It sometimes means loss of about 200 € per 1 m®. All this
emphasize importance of oak timber protection from our
native and invasive ambrosia bark beetles. During period
of our experiments we recorded in our panel traps presence
of X. germanus invasive ambrosia beetle. Today it is abun-
dant species although it was not registered in similar mon-
itoring experiments before 2009 (Jendrijev 2005). X. germ-
anus is Asian species first time described in Germany in
1951 near Darmstadt. In next decade it had spread and is
viewed as potential primary pest (Gauss 1960). This paper
presents dynamics of X. germanus in oak lowland stands
during period of integrated oak timber protection research
from 2003, its first occurrence in catches 2009 till 2011 near
Zagreb Croatia.

MATERIAL AND METHODS
MATERIJALI | METODE

In lowland oak stands methods of integrated oak timber
protection were tested during period from 2003 to 2011. In
that period pheromone baited panel traps were used for
purpose of olfactory manipulation, trapping and monitor-
ing of ambrosia beetle phenology. IPM" Tech Intercept™
panel traps were used because of their advanteges over
Lindgren’ and Theysohn panel traps in Cerambycid and
Scolytid trapping. IPM' Tech Intercept™ panel traps catch
beetles from all four quadrants and are less susceptible to
weather conditions and predatory entomofauna which can
influence results of trapping (Czokajlo et al. 2002). Also be-
cause of different strategies that were used in oak timber
protection from ambrosia beetles traps were not always ac-
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tive at same time of year. Use of panel traps and their effi-
ciency was tested in different vegetation periods. Neverthe-
less they were always active in period when we can expect
X. germanus swarming. IPM’ Tech Intercept™ were com-
pleted with different attractive components in years of ex-
periment. In 2003. panel traps were completed with lineatin
that is known attractive component for ambrosia beetles
(MacConell et al. 1977). In year 2009. for trapping in panel
traps ETOH, GLV (Green leaf volatile) and Domowit-Try-
powit D" was used. Same attractive components were used
in 2010. and 2011. ETOH is known attractant for ambrosia
beetles (Moeck 1970) and Domowit-Trypowit D" is com-
mercially available product for trapping of beetles from Try-
podendron genus. In year 2011 monitoring of ambrosia bee-
tle phenology was conducted from early January till early
June in that time Spectrum Technologies Inc. Watchdog’
Weather Station 2000 Series was used for logging of tem-
perature. Data from traps and weather station was used for
purpose of establishing correlation between phenology (E.g.
min. and max weekly temperature) and species occurrence.
Throughout duration of these experiments panel trap
catches were collected weekly and analyzed in laboratory.

RESULTS AND DISCUSSION
REZULTATI | RASPRAVA

During period of trapping in 2003. 30 panel traps didn’t
catch single specimen of X. germanus. In that year domi-
nant species was T. signatum and T. domesticum (Table 1.)

Period of trapping in 2009. was the first time that X. germ-
anus was caught in panel traps baited with ETOH, GLV and

Table 1. Ambrosia beetle catches in 2003. on lineatin baited traps.
Tablica 1. Ulovi potkornjaka drvasa 2003. godine u klopkama s lineatinom

04.3. 11.3. 243. 213.
Trypodendron signatum 86 813 465 228 304 1896
Trypodendron domesticum 325 1107 231 79 85 1827
Xyleborus dispar 0 0 0 14 31 45
Xyleborus saxesenii 0 0 4 151 208 363
> 411 1920 700 472 628 4131

Table 2. Ambrosia beetle catches in 2009. on ETOH, GLV and Domowit-Trypowit D® baited traps.
Tablica 2. Ulovi potkornjaka drvasa 2009. godine u klopkama s ETOH, GLV i Domowit-Trypowit D®

31.03.

Trypodendron domesticum 1 2 0
Trypodendron signatum 3563 660 575
Xyleborus saxesenii 20 1 41
Xyleborus dispar 0 0

Xyleborus monographus 0 0

Xylosandrus germanus 0 0

Taphrorychus bicolor 0 0

2 3584 663 616

14.04. 21.04.

2 1 4 1 17
849 1238 1168 1172 9225
432 87 21 5 607
83 78 22 10 193

0 155 239 49 443

6 195 100 62 363

4 0 0 0 4
1376 1754 1554 1305 10852
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Table 3. Ambrosia beetle catches in 2010. on ETOH, GLV and Domowit-Trypowit D® baited traps.
Tablica 3. Ulovi potkornjaka drvasa 2010. godine u klopkama s ETOH, GLV i Domowit-Trypowit D®

X. signatum 537

X. domesticum 3 0 6

X. dispar 31 6 8

X. germanus 70 73 283

X. saxesenii 60 44 58

X. monographus 9 161 177
> 710 810 1078

399 107 212 23217
5 6 9 29
5 1 12 63

98 19 317 860
8 5 23 198

22 5 53 427

537 143 626 3904

Table 4. Ambrosia beetle catches in 2011. with ETOH Domowit-Trypowit D® baited traps.
Tablica 4. Ulovi potkornjaka drvasa 2011. godine u klopkama s ETOH, GLV i Domowit-Trypowit D®

5 g g 8

& S s 8
T. domesticum 171 7 0 99 226 1 0 0 317 55
T. signatum 1 0 0 8 352 0 0 0 2317 351
X. saxesenii 0 0 0 0 0 0 0 0 3 4
X. dispar 0 0 0 0 0 0 0 0 0 0
X. monographus 0 0 0 0 0 0 0 0 0 0
X. germanus 0 0 0 0 0 0 0 0 0 0
> 172 17 0 183 578 1 0 0 2637 4471
max (°C) 108 38 21 89 118 45 14 34 156 133
min (°C) 02 -29 -33 58 -39 01 -73 -36 -45 26

Domowit-Trypowit D" (Table 2.). Because of period when
panel traps were exposed it is not surprising that T. signa-
tum was dominant species, and early ambrosia beetle T. do-
mesticum showed small numbers because it’s swarming pe-
riod was at its end. In year 2010 same attractive components
were tested in integrated oak timber protection ETOH, GLV
and Domowit-Trypowit D" (Table 3.).

More specimens of X. germanus were caught in year 2010.
than in year 2009. because of period when traps were ex-
posed. Panel traps in 2011 and captured first swarming of
X. germanus (Table 4.). In 2016, Xylosandrus germanus was
trapped in a monitoring program administrated by the
Swedish Board of Agriculture (Bjorklund & Boberg 2017).
There are evidences and proofs how beetle can be easily
transmitted and established by various means of spread
even in the northern parts of Europe. The likelihood of en-
try of Xylosandrus germanus into Sweden is assessed to be
very likely. Species have already been trapped at two differ-
ent occasions in Sweden. The main pathways are “Wood
and wood products” and “Natural spread”. Spread to Swe-
den has increased since X. germanus recently established in
Denmark. Also the likelihood of establishment is assessed
to be very likely since suitable host are widely distributed,
the climate is suitable and the species have a track record of
being able to establish in different environments. If estab-
lished, the rate of spread is assessed to be high based on the

g

S
59 27 26 10 46 36 82 110 53 23 8 1356
1609 856 878 570 2105 872 1245 1615 1103 540 289 14787
62 189 44 5 24 1 7 87 135 94 31 723
3% 39 11 2 5 0 5 12 2 3 2 116
0 11 99 8 121 O 4 28 69 15 9 364
0 32 225 25 450 10 38 263 162 185 76 1466
1765 1154 1283 620 2751 919 1381 2115 1524 860 415 18812
19 226 23,1 18,7 247 183 211 24 266 264 275
02 13 28 09 2 89 08 62 85 93 129

species high flight capacity and the high likelihood of spread
through transportation of colonized material (Bjorklund &
Boberg 2017).

CONCLUSIONS
ZAKLJUCCI

X. germanus is invasive species that is now present in Croa-
tian lowland oak stands near Zagreb. Its presence in our oak
stands is confirmed with our panel trap catches in years
2009, 2010. and 2011. but also from findings in oak timber
that was used in part of our experiment in integrated round
oak timber protection (Franjevic et_al 2016). Absence from
our lineatin baited panel traps can be explained for reason
of early trap deployment because our data show that first
swarming of X. germanus in our oak stands starts from be-
ginning of April, and reason for lack of X. germanus catches
can be explained in two in two ways. It is possible that X.
germanus was not yet present in our lowland oak stands near
Zagreb, or it had low level population that was not registered
by panel trap catches. It is also possible that period of trap
deployment was early to register swarming of X. germanus
that usually begins in first weeks of April (Peer & Taborsky
2005). Ethanol is one of most attractive stress-related vola-
tile to X. germanus (C. M. Ranger et al. 2010), so it is open
for further experiments to conclude attractivnes of
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Domowit-Trypowit D" to X. germanus. Although economic
impact is small and fact that the species have been estab-
lished in Europe for 65 years with few reports of economic
impact. In 1995 X. germanus colonized 20 000 m* of round
timber of Norway spruce and fir in the Swiss Central Plateau
and in the Jura-region (Graf and Manser 2000). From an
environmental point of view the main concern is that X.
germanus have become one of the most abundant scolytids
in several areas where it has established (Graf and Manser
2000). But, there are no reports that it has caused any local
extinction of native species. Although Xylosandrus germa-
nus is considered to have the potential to have a negative
impact on the diversity of scolytid communities (Henin and
Versteirt 2004; Bouget and Noblecourt 2005). This is sup-
ported by a study in Belgium indicating that X. germanus
had a niche overlap with several native species (Henin and
Versteirt 2004). Never the less build up in population of X.
germanus leads to some conclusions about stress of host
trees in our lowland forests. In North America, X. germanus
is one of the economically most important ambrosia beetles
in nurseries (Ranger et al. 2010; USDA 2011). Some authors
conclude that trees experiencing a certain degree of physi-
ological stress may appear to be healthy but still emit stress-
related volatiles signalling their quality to host-seeking am-
brosia beetles (e.g. Kuhnholz et al. 2001). Although X.
germanus is considered as pest that attacks physiologically-
stressed hosts (Hoffman, 1941; Maksymov, 1987; Bruge,
1995), a few studies have indicated that apparently-healthy
trees are also colonized (Weber, 1982; Gregoire et al., 2001).
Abundance of X. germanus yet has to be established for the
rest of Croatia since it is a polyphagous pest that can develop
in our deciduous and conifer forests. X. germanus may also
actasa vector for pathogenic fungi and the beetle has mainly
been associated with different Fusarium spp. that may cause
dieback, wilting and cankers on affected trees. This associa-
tion has been observed in for example walnut Juglans spp.;
(e.g. Frigimelica et al. 1999; Kessler 1974). Although not
considered an important vector (Bjorklund & Boberg 2017).,
X. germanus has also been shown to be able to transmit the
Dutch Elm disease (Buchanan 1940). Field findings in Cro-
atia after 2009. range from fir in mountainous region to ma-
ple in lowlands Further studies should investigate the influ-
ence in our young oak stands.

ACKNOWLEDGEMENTS
ZAHVALA

We thank Croatian forest institute Jastrebarsko for the data
collected from weather station Spectrum Technologies Inc.
Watchdog” Weather Station 2000 Series. Forest department
Jastrebarsko for providing materials and manpower neces-
sary for this research. Also we thank the anonymous re-
viewers for useful comments.

Sumarski list, 5-6, CXLIIl (2019), 215-219

REFERENCES
LITERATURA

« Bouget, C., and Noblecourt, T. (2005). Short-term development
of ambrosia and bark beetle assemblages following a windstorm
in French broadleaved temperate forests. Journal of applied en-
tomology, 129(6), 300-310.

Bruge, H. 1995: Xylosandrus germanus (Blandford, 1894) [Belg.
Sp. nov.] (Coleoptera Scolytidae). Bulletin et Annales de la Soci-
ete Royale Belge d’Entomologie, 131, 249-264.

Bjorklund, Niklas & Boberg, Johanna. (2017). Rapid Pest Risk
Analysis Xylosandrus germanus.

Buchanan, W.D (1940) Ambrosia beetle Xylosandrus germanus
transmits Dutch elm disease under controlled conditions. Jour-
nal of Economic Entomology, 33:819-820.

Czokajlo, D., B. Hrasovec, M. Pernek, J. Hilszczanski, A.Kolk,
S.Teale, J. Wickham, P. Kirsch, 2002: New Lure for the Larger
Pine Shoot Beetle, Tomicus piniperda - Attractant/Trap Design
Combinations Tested in North America and Europe. Proceed-
ings: Ecology, Survey and Management of Forest Insects.

EN 1316-1: 2012: 2012 (E): Hardwood Round Timber — Qual-
itative Classification Part 1: Oak and Beech. (CSN EN 1316-1:
Hardwood round timber - Qualitative classification — Part 1:
Oak and beech. Final draft, 9 p.

Franjevi¢, Milivoj; Porsinsky, Tomislav; Duka, Andreja Inte-
grated Oak Timber Protection from Ambrosia Bark Beetles:
Economic and Ecological Importance in Harvesting Operations
// Croatian journal of forest engineering, 37 (2016), 2; 353-364
Frigimelica, G., Stergulc, E, Zandigiacomo, P, Faccoli, M., and
Battisti, A. (1999). Xylosandrus germanus and walnut disease:
an association new to Europe. In Proceedings of the second
workshop of the IUFRO working party (Vol. 7, No. 10, pp. 98-
101). Web page http://www.wsl.ch/dienstleistungen/publika-
tionen/pdf/3484.pdf

Gauss, R. 1960: Ist Xylosandrus germunus Blandf. ein Primar-
schidling? Anzeiger fiir Schidlingskunde, 1960, 9, Pages 168-
172.

Graf, E., and Manser, P. (2000). The imported Japanese scolytid
beetle Xylosandrus germanus: Biology and damage potential for
stored round timber compared to Xyloterus lineatus and Hyl-
ecoetus dermestoides. Schweizerische Zeitschrift fur Forstwesen,
151(8), 271-281.

Gregoire, J.-C., Piel, E, De Proft, M. & Gilbert, M. 2001: Spatial
distribution of ambrosia-beetle catches: a possibly useful knowl-
edgeto improve mass-trapping. Integrated Pest Management Re-
views, 6, 237-242.

Henin JM, Versteirt (2004) Abundance and distribution of Xy-
losandrus germanus (Blandford 1894) (Coleoptera, Scolytidae)
in Belgium: new observations and an attempt to outline its
range. Journal of Pest Science 77, 57-63.

Jendrijev, . 2005: Istrazivanje pojave i dinamike populacije
hrastovih potkornjaka drvasa

(Trypodendron spp, Xyleborus spp.) na podruéju durdevackih
nizinskih Suma. Magistarski rad.

 Hoffman, C.H. 1941: Biological observations on Xylosandrus
germanus (Bldfd.). Journal of Economic Entomology, 34, 38-42.

o Kessler Jr, K. J. (1974). An apparent symbiosis between Fusarium
fungi and ambrosia beetles causes canker on black walnut stems.
Plant Dis. Rep, 58, 1044-1047.

o Kuhnholz, S., Borden, J.H. & Uzunovic, A. 2001: Secondary am-
brosia beetles in apparently healthy trees: Adaptations, potential



FRANJEVIC M. et al.: FIRST OCCURRENCE OF Xylosandius germanus (Blandford, 1894) — BLACK STEAM BORER IN PHEROMONE BAITED PANEL ...

causes and suggested research. Integrated Pest Management Re-
views, 6, 209-219.

o MacConell, J. G., J.A. Borden, R.M. Silverstein, E. Stokkink,
1977: Isolation and tenative identification of lineatin, a phero-
mone from the frass of Trypodendron lineatum
(Coleoptera:Scolytidae). J. Chem. Ecol. 3(5): 549-561.

o Maksymoyv, J.K. 1987: Erstmaliger massenbefall des schwarzen
nutzholzborkenkafers, Xylosandrus germanus Blandf., in der
Schweiz. Schweizerische Zeitschrift fur Forstwesen, 138,215-227.

o Moeck, H.A. 1970: Ethanol as the primary attractant fot the am-
brosia beetle Trypodendron lineatum (Coleoptera:Scolytidae).
Canadian Entomologist, 102, 985-994.

o Peer, K., M. Taborsky, 2005: Outbreeding depression, but no
inbreeding depression in haplodiploid ambrosia beetles with
regular siblings mating. Evolution, 59(2), 2005, pp. 317-323.

SAZETAK

219

o Petercord, R. 2006: Flight period of the broad-leaved Ambro-
sia beetle Trypodendron domesticum L. in Luxembourg and
Rhineland-Palatinate between 2002 and 2005. TIUFRO Work-
ing Party 7.03.10 Proceedings of the Workshop 2006, Gmunden/
Austria.

Ranger, C.M., Reding, M.E, Persad, A.B. & Herms, D.A. 2010:
Ability of stress-related volatiles to attract and induce attacks by
Xylosandrus germanus and other ambrosia beetles. Agricultural
and Forest Entomology (2010), 12, 177-185

Schwenke, W. 1974: Die Forstschadlinge Europas. 2. Kifer.
Hamburg:Paul Parey Verlag.

Weber, B.C. 1982: The biology of the ambrosia beetle Xylosan-
drus germanus (Blandford) (Coleoptera: Scolytidae) and its ef-
fects on black walnut. PhD Dissertation, Southern Illinois Uni-
versity.

U prvom desetlje¢u 21. stolje¢a u hrvatskim nizinskim hrastovim sastojinama proveden je niz
istrazivanja vezanih uz integriranu zastitu hrastove oblovine. U sredistu ovih istrazivanja bila je olfak-
torna manipulacija domacdim vrstama iz rodova Trypodendron i Xyleborus uz uporabu naletno-bari-
jernih klopki kompletiranih s atraktantima (lineatin, ETOH, GLV, Domowit-Trypowit D). Tijekom
ovih eksperimenata u ulovima naletno-barijernih klopi, pojavila se nova vrsta za hrastove nizinske
sastojine u Hrvatskoj Xylosandrus germanus. Pojava vrste Xylosandrus germanus u ulovima naletno
barijernih klopki prvi puta je zabiljezena u dijelu terenskih eksperimenta (2009. godine), a ulovi u
naletno-barijernim klopkamasu bili su u porastu ostatak perioda provedenih istrazivanja. Tijekom
2011. godine fenologija potkornjaka drvasa nizinskih hrastovih sastojina provedena je od sije¢nja do
pocetka lipnja. U ovom periodu zabiljeZena je i pracena fenologija Sest vrsta potkornjaka drvasa, od
kojih je T. signatum bio najbrojniji, a invazivna strana vrsta X. germanus je bio drugi po brojnosti ti-
jekom ovog opazanja, iako prisutan u ulovima naletno barijernih klopki 2011 godine. Iako je ekonom-
ski znac¢aj X. germanus malen, ovo je vrsta koja je prisutna u Europi 65 godina. Postoje zabiljezeni
slu¢ajevi iz Svicarske 1995. g. kada je X. germanus napao 20 000 m® smreke i jele u regiji Jura. S
ekoloskog gledista, glavna zabrinutost je da X. germanus postaje jedan od najbrojnijih potkornjaka na
podrucjima u kojima se etablirao, ali bez dokaza o negativnhom utjecaju na autohtone vrste. Iako se
smatra da X. germanus ima potencijal negativno utjecati na lokalno nestajanje autohtonih vrsta i
biolosku raznolikost (Henin and Versteirt 2004; Bouget and Noblecourt 2005). Istrazivanja u Belgiji
pokazuju da postoji preklapanje ekoloskih nisa X. germanus sa nekoliko autohtonih vrsta (Henin and
Versteirt 2004). U Sjevernoj Americi , X. germanus je jedan od ekonomski najvaznijih negativnih
¢imbenika u rasadnicima. Neki autori navode da postoji izvjesna razina fizioloskog stresa koja nije
uocljiva, ali stabla ipak emitiraju stresom generirane atraktivne tvari koje privlace potkornjake tijekom
rojenja. X. germanus se smatra Stetnikom koji napada fizioloski oslabljena stabla pod stresom, ali neka
istrazivanja pokazuju da napada i naizgled zdrava stabla. Prisutnost i brojnost X. germanus u Hrvats-
koj jo$ treba biti dodatno istrazena, jer se ovaj polifagni $tetnik uspje$no razvija na velikom broju vrsta
listaca i Cetinjaca. X. germanus isto moze biti i vektor za odredene uzroé¢nike bolesti i najé¢esce se pov-
ezuje sa gljivama iz roda Fusarium, koje mogu uzrokovati odumiranje stabala, venuce i rak na napad-
nutim stablima. Ovakav vektorski odnos dokazan je na vrstama iz roda Juglans. X. germanus moze
prenositi i holandsku bolest brijesta. Zbog navedenog potrebno je daljnje pracenje i istrazivanje utjecaja
izrazito polifagne invazivne vrste potkornjak drvasa X. germanus na ekosustave nizinskih hrastovih

sastojina.

KEY WORDS: potkornjaci drvasi, integrirana zastita hrastove oblovine, CEN EN 1316-1, FSC, invazivna

strana vrsta
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GROWTH CHARACTERISTICS OF ONE-YEAR-OLD
HUNGARIAN OAK SEEDLINGS (Quercus frainetto
Ten.) IN FULL LIGHT CONDITIONS*

ZNACAJKE RASTA JEDNOGODISNJIH SADNICA HRASTA SLADUNA
(Quercus frainetto Ten.) U UVJETIMA POTPUNOG SVJETLA*

Nikola SUSIC', Martin BOBINAC?, Sinia ANDRASEV?, Mirjana SIJACIC-NIKOLIC?, Andrijana BAUER-ZIVKOVIC®

SUMMARY

In silviculture, the characteristics of growth of seedlings in relation to light conditions are an important indicator
of the success of natural regeneration. The paper shows the growth characteristics of one-year-old Hungarian oak
seedlings in full light conditions in a field experiment conducted in 2016 in the nursery of the Faculty of Forestry
in Belgrade. Four hundred seedlings were analyzed and classified according to the number of shoot growth flushes
into three growth types: one-flush growth, two-flush growth and three-flush growth type. Within the analyzed
four hundred seedlings, 39.8% belonged to the one-flush growth type, 58.2% to the two-flush growth type, and
only 2.0% of the seedlings to the three-flush growth type. The one-flush growth seedlings have less leaves and lower
values of height, root collar diameter and total leaf area, but they are characterized by a higher mean height of the
primary axis (the height of the first growth flush), compared to the multi-flush growth seedlings. This is pointing
out to different growth characteristics in the initial stage of development and during the growing season between

different types of seedlings.

KEY WORDS: seedling growth types, single flushing, multiple flushing, root collar diameter, leaf area

INTRODUCTION
uvoD

For successful natural regeneration of oak stands, the key
stage of development is represented by one-year-old seed-
lings that are the basis for further growth of the young crop.
The norm of reaction of different growth elements of one-
year-old oak seedlings, especially height growth, in relation

to light conditions, can be very wide and only a small part
of it is optimal in terms of the species ability to outcompete
other plant species and successfully regenerate.

The multi-flush growth during the growing season
(polycyclism) is a characteristic trait for genus Quercus L.
(Bobinac et al. 2012). In Serbia, the occurrence of
multi-flush growth is recorded in one-year-old seedlings of
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different native oak species and discussed primarily from
the silvicultural aspect: in pedunculate oak (Bobinac 1994;
Bobinac 2011; Bobinac and Karadzi¢ 1994; Pap et al. 2013);
Turkey oak (Bobinac 1997; 2001; Bobinac and Viloti¢ 1998);
Hungarian oak (Susi¢ 2017) and sessile oak (Krsti¢ et al.
2018).

According to Harmer (1990; 1992), the shoot elongation in
Q. robur and Q. petraea occurs in a rhytmic pattern of rapid
shoot extension altering with periods of inactivity when the
terminal bud is developing. In woody plants, multi-flush
growth is better expressed in juvenile trees compared to
adult trees (Borchert 1976). There is a strong relation
between the annual shoot elongation of the plants and the
number of height-growth flushes in the growing season
(Phares 1971; Collet et al. 1997). Due to the young crops
ability to adapt to environmental conditions, multi-flush
growth enables it to maintain the aimed height faster, so the
regeneration period can be shortened in the conditions of
high control of the natural regeneration process in pedun-
culate oak forests (Bobinac, 1999; 2011). However, multiple
flushing may cause the occurrence of different deleterious
stem forms in young plants of many woody species (Cline
and Harrington 2007). The higher susceptibility to the
powdery mildew (Erysiphe alphitoides Grift. et Maubl.) of
pedunculate oak leaves from later growth flushes in the
growing season and the dieback of flushes is related to the
multi-flush growth as well (Bobinac 2011; Pap et al. 2012).

The results of many studies suggest that the light conditions
are an important factor that affects the height growth of
different oak species in the first growing season and it was
noted that the growth is differentiated under different light
conditions (Bobinac 1997; 2011; Bobinac and Ballian 2010;
Cardillo and Bernal 2006; Jarvis, 1964; Kolb et al. 1990;
Ovington and MacRae 1960; Phares, 1971; Ponton et al.
2002; Roth et al. 2011; van Hees, 1997; Ziegenhagen and
Kausch 1995).

There is little information about the growth characteristics
of Hungarian oak in the initial stage of development in Ser-
bia, particularly regarding the multi-flush growth as a cha-
racteristic trait of genus Quercus L. Having this in mind, the
aim of this paper was to investigate the growth characteri-
stics of one-year-old Hungarian oak seedlings in full light
conditions and contribute to a better understanding of the
ecology of the species.

MATERIALS AND METHODS
MATERIJALI | METODE

Research object — Objekat istraZivanja

In the nursery of Faculty of Forestry in Belgrade (coordina-
tes: 44°7825,23”N, 20°42°55,19” E), a field experiment was
set in the autumn of 2015 at 125 m a.s.l. on the area of 10 x
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1.5 m. The acorn sowing was carried out in approximately 5
x 15 cm spacing. The acorn was collected a few days before
sowing in a stand of Hungarian and Turkey oak close to Kra-
lievo (coordinates: 43°68'45.16"N, 20°54’62.99” E).

According to Noni¢ (2016), the soil in the nursery is cha-
racterized by low to moderate alkaline pH value (7.64-
8.43), sufficient provision of N, P and K and favorable
mechanical composition. The research area is characterized
by the zonal forest vegetation at the southern boundary of
Pannonia, Quercetum cerridis-virgilianae (Jov. et. Vuk. 77)
that is in direct contact with the zonal forest vegetation of
Hungarian and Turkey oak (Tomi¢ 1991).

In 2016, the mean annual and the mean air temperature of
the growing season was 1.3°C higher compared to the 1981
2010 average (12.5°C). As for precipitation, the annual amo-
unt as well as the amount of precipitation in the growing
season of 2016 were higher by 74.1 mm (10.7%) and 30.1
mm (7.7%) respectively compared to the 1981-2010 ave-
rage (690.9 mm). The data were collected from the website
of Republic Hidrometerological Service of Serbia***.

Sampling and the analysis of the plant material —
Uzorkovanje i analiza biljnog materijala

At the end of the growing season 2016, 400 normally deve-
loped plants were randomly sampled from the area of the
field experiment and used for morphometric analysis.
Plants were measured by non-destructive analysis. The me-
asured morphological parameters were the total height of
seedlings (Ht) and the height of growth flushes (H,_,) using
the ruler with the accuracy of 0.5 cm and the root collar
diameter (Drc) measured just above the cotyledon scars
using the Vernier caliper with the accuracy of 0.1 mm. For
the identification of the cotyledon scars, the soil was pre-
viously prepared. The growth flushes (shoot phases) deter-
mination was based on the number of scars of juvenile buds
on the annual axis, in the way described by Bobinac (1994;
2001), i.e. the occurrence of proleptic shoots was determi-
ned in the way described by Gruber (1992) (Figure 1).

The total number of leaves (LN) was determined for every
phase of growth (growth flush). Three leaves were collected
per growth flush and herbarized separately. The leaves were
scanned and their leaf area was measured in Image]J software
(Schneider et al. 2012). The leaf area was used for the cal-
culation of the average leaf area in the growth flush. The
determination of the total leaf area of every growth flush
was done in the following way: the mean value of the me-
asured leaf area, based on three collected leaves was multi-
plied with the total number of leaves of the flush. The de-
termination of the total leaf area for the whole seedling
(TLA) was done by adding the values of leaf areas of all the
growth flushes belonging to the specific seedling.
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Figure 1. The analyzed morphological parameters on a Hungarian oak
seedling in the first growing season.

Slika 1. Analizirane morfoloske znacajke na sadnici sladuna u prvoj vege-
taciji.

Statistical analysis — Statisticka analiza

Based on the number of growth flushes, all the plants were
differentiated into one-flush growth (single flushing — with
only the primary axis formed), two-flush growth and three-
flush growth seedlings (with the season shoot growth for-
med in a multi-flush manner), i.e. the height growth types
were determined (Bobinac 1997). The descriptive statistics
parameters were determined for the analyzed elements of
one-year-old Hungarian oak seedlings (total height, multi-
flush growth, root collar diameter, number of leaves, total
leaf area) for all the seedlings and growth types: arithmetic
mean (X), standard deviation (s;), median (med), coefhici-
ent of variation (c,), minimum (min), maximum (max),
skewness (skew) and kurtosis (kurt). Before the testing of
arithmetic means, the testing of sample variances was con-
ducted for one-flush growth and multi-flush growth seed-
lings using the F test. The testing of arithmetic means was
conducted using the t-test assuming unequal variances and
the distribution comparison was done using the Kolmogo-
rov-Smirnov test. The testing was done using the pro-
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gramme package stats in R environment (R Core Team,
2018). The distributions of growth elements were modelled
with Weibull’s probability density function using the Harter
and Moore method (1965), in R environment.

RESULTS
REZULTATI

When all 400 seedlings are observed (Table 1), the root co-
llar diameter (Drc) is the least variable growth element with
the coeflicient of variation of 20.0%, while the total leaf area
(TLA) is the most variable growth element (¢, = 53.3%). All
analyzed growth elements are characterized with distribu-
tions that have a right symmetry that is less expressed in
the number of leaves (LN) and the root collar diameter
compared to the total height (Ht) and the total leaf area. All
growth elements have a leptokurtic distribution except the
LN growth element that is platykurtic.

During the growing season, the height growth of Hunga-
rian oak seedlings was developed through up to three pha-
ses (shoots) of growth. Therefore, three seedling growth
types were defined: one-flush growth, two-flush growth and
three-flush growth type.

In the analyzed sample, 39.8% of the seedlings belonged to
the one-flush growth, 58.2% to the two-flush growth and
only 2.0 % to the three-flush growth type (Figure 2).

Since only a small number of seedlings with three flushes
was recorded, they were observed together with two-flush

Table 1. Descriptive statistics of the analyzed growth elements of one-
year-old Hungarian oak seedlings at the level of the complete sample.
Tablica 1. Deskriptivna statistika analiziranih znacajki rasta jednogodi$njih
biljaka sladuna na razini ukupnog uzorka.

Growth element

Statistical parameters Znacajka rasta
Statisticki parametri Drc Ht TLA LN
[mm] [em] [cm? [kom]

n - Sample size

Velicina uzorka 400
X — Arithmetic mean

Srednja vrijednost bl L 802 I
med — Median

Medijana 35 9.0 70.3 8.0
s, — Standard deviation

Standardna devijacija 0.7 3.1 2.7 3.2
o, - roeffilentofvariation 209 323 533 404

oeficijent varijacije
min = Winimum 20 50 180 2.0
linimum

max — Maximum

Maksimum 6.6 225 3206 19.0
SkauS skeriess SN 15270 112 1083 01322

Koeficijent asimetricnosti
L 0561 1.073 1998 —0.617

Koeficijent spljostenosti
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Figure 2. The percentage of different height growth types in one-year-
old Hungarian oak seedlings.

Slika 2. Postotno uce$ée tipova rasta u visinu kod jednogodisnjih biljaka
sladuna.

growth seedlings in the category “Multi-flush growth” in
the further statistical analysis.

The one-flush growth seedlings have smaller total height,
root collar diameter, number of leaves and total leaf area as
well as smaller minimal and maximal values of these growth
elements. However, they have a higher mean height of the
primary axis (the height of the first flush), compared to the
seedlings with multi-flush growth (Table 2).
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The results of testing the variances of samples of one-year-
old Hungarian oak seedlings with one-flush and multi-flush
growth showed significant differences between all the
analyzed growth elements at the significance level of p <
0.05. However, there are no significant differences in the
variances of the samples of the root collar diameter (Drc)
and the height of the first growing flush (H,), at the signi-
ficance level of p < 0.01 (Table 3).

The results of t-test show that between the means of the
analyzed growth elements of the one-flush and multi-flush
growth plants, a highly significant difference exists, at the
level of p < 0.001 (Figure 3).

The parameters of the descriptive statistics of the root collar
diameter (Drc) of the multi-flush growth plants are poin-
ting out to somewhat higher variability and more expressed
asymmetry compared to the one-flush growth seedlings
(Table 2). The positions and shapes of models of distribu-

Table 2. The parameters of descriptive statistics of the analyzed growth elements of different height growth types of Hungarian oak one-year-old

seedlings.

Tablica 2. Deskriptivna statistika analiziranih znaCajki elemenata rasta kod razli¢itih tipova rasta jednogodi$njih biljaka sladuna u visinu.

Statistical parameters

Statisticki parametri LR
Jednofazni  Visefazni  Visefazni
rast rast rast
Ll 159 241 241
Veli¢ina uzorka
X — Arithmetic mean
Srednja vrijednost b i =
med — Median
Medijana 3.4 35 5.5
s, — Standard deviation
‘ Standardna devijacija u U E
c, - Coefficient of variation
Koeficijent varijacije e 20 A0
min — nl\;lli_ni'mum 20 22 3.0
inimum
max — Maximum
Maksimum 5.5 6.6 9.0
skew — Skewness
Koeficijent asimetri¢nosti ey 0.573 0.203
A M 0019 0528 0372

Koeficijent spljostenosti

Table 3. The results of F test for the differences in the variances of the
samples between the one-flush and multi-flush growth seedlings.
Tablica 3. Rezultati F testa razlika u varijancama uzoraka biljaka sa jedno-
faznim i viSestrukim rastom.

Growth element p-value

Znacajka rasta p-vrijednost
Drc 0.743 0.0438
H, 0.687 0.0110
Ht 0.122 < 0.0001
TLA 0.265 < 0.0001
LN 0.102 < 0.0001

Multi-flush  Multi-flush  One-flush  Multi-flush ~ One-flush

Multi-flush ~ One-flush  Multi-flush

Jednofazni  Visefazni  Jednofazni  ViSefazni  Jednofazni  Visefazni
rast rast rast rast rast rast
159 241 159 241 159 241
1.3 1.3 44.1 104.0 4.7 10.0
1.0 10.5 425 100.7 5.0 10.0
1.1 3.0 12.4 388 1.1 2.2
14.4 26.7 28.1 373 243 223
5.0 5.5 18.0 26.1 2.0 4.0
10.5 22.5 76.1 320.6 8.0 19.0

0.217 0.857 0.343 1.046 0.521 0.537
-0.098 0.677 -0.326 3.460 0.036 0.799

Table 4. Results of Kolmogorov-Smirnov test of comparing distributions of
one-year-old Hungarian oak seedlings with one-flush and muilti-flush growth.
Tablica 4. Rezultati Kolmogorov-Smirnov testa za usporedbu distribucija
jednogodisnjih sadnica sladuna s jednofaznim i viSestrukim rastom u visinu.

Growth element ID| p-yalue

Znacajka rasta p-vrijednost
Drc 0.1784 0.004496
H, 0.56009 < 0.0001
Ht 0.71142 < 0.0001
TLA 0.8829 < 0.0001
LN 0.81088 < 0.0001
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Figure 3. A— The average values of root collar diameter (Drc), height of the first growth flush (H1), total height (Ht), number of leaves (LN) and
the total leaf area (TLA) of one-year-old Hungarian oak seedlings and the significant groups according to t-test between the types of seedlings

with one-flush and multi-flush growth.

B — The distributions of the growth elements of one-year-old Hungarian oak seedlings modelled by Weibull probability density function.
Slika 3. A — Prosjecne vrijednosti promjera korjenovog vrata (Drc), visine primarnog rasta (H1), ukupne visine jednogodisnjih biljaka sladuna (Ht), broja

(LN) i ukupne povrsine listova (TLA), kao i rezultati t-testa.

B — Distribucije znaCajki rasta modelirane funkcijom gustoée vjerojatnosti po Weibull-u za jednogodi$nje biljke sladuna.

tions of the root collar diameter are clearly pointing out the
difference between the one-flush and multi-flush growth
seedlings (Figure 3).

The height of the one-flush growth seedlings are higher by
1.8 cm on average compared to the height of the first
growing flush (shoot) in multi-flush growth plants, with
somewhat lower absolute variability (s,) and the relative
variability (c,) that is lower by twofold. The asymmetry is
slightly positive that is shown by the models of distributi-
ons. However, the total height of multi-flush seedlings is
55% higher compared to the one-flush growth seedlings.
The absolute variability is almost threefold, and the relative
variability twofold higher and the right asymmetry is more
pronounced that can be seen in the Weibull's models of dis-
tributions (Table 2, Figure 3).

Compared to one-flush growth seedlings, the number of
leaves of multi-flush growth Hungarian oak seedlings was
by twofold higher, and the total leaf area was 2.3 times
higher, on average. The absolute variability of the number
of leaves of multi-flush growth seedlings was higher by

twofold and of the total leaf area by threefold with the more
pronounced right asymmetry of total leaf area compared to
the one-flush growth seedlings. The models of distributions
of the number of leaves and the total leaf area are clearly
supporting the characteristics shown by the descriptive sta-
tistics (Table 2, Figure 3).

The nonparametric Kolmogorov-Smirnov test confirmed
the significant differences between the distributions of one-
flush and multi-flush growth of one-year-old Hungarian
oak seedlings of all analyzed growth elements (Table 4).

DISCUSSION
RASPRAVA

In the conditions of the field experiment, the Hungarian
oak seedlings expressed the multi-flush growth in the first
growing season. In one-flush growth seedlings, the growth
stops when the primary axis (the first flush) finishes its
growth in the spring, while in multi-flush growth seedlings,
the growth continues throughout the summer, with the ele-
ments of different individual reaction.
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Although the growing conditions were uniform in the expe-
riment, the variances of the first growth flush (H,) of one-
flush and multi-flush growth seedlings differed significantly
(p=0.0110, Table 3).

The one-flush growth seedlings finished their growth in the
growing season when the primary axis was established
while the multi-flush growth plants obtained their first
growing phase. The differences in the means are pointing
out towards the specific reaction of these two collectives of
seedlings and that the multi-flush growth in Hungarian oak
one-year-old seedlings was an induced trait in the way that
was observed in pedunculate oak (Bobinac 1994). The va-
riances of the total height of the seedlings, the number of
leaves and the total leaf area are significantly different
between the one-flush growth and multi-flush growth seed-
lings. This is pointing out to the different reaction of the
seedlings to the same growing conditions. The higher total
height, a larger number of leaves and the total leaf area of
seedlings with multi-flush growth are the result of the in-
duced apical activity, i.e. its prolonged activity in the
growing season, compared to the one-flush growth seed-
lings.

The knowledge of the norm of reaction of Hungarian oak
seedlings to different light conditions, i.e. different envi-
ronmental conditions can give the information about the
evolutionary biology and ontogenetic adaptation. This can
provide the answers of the fundamental importance for the
silviculture of these forests.

Multi-flush growth is typical for pedunculate oak and can
be related to the optimum growing conditions (Le Hir et
al., 2005). According to Spiess et al. (2012), the long term
drought stress affect the multi-flush growth in pedunculate
oak plants and the activation of growth flushes can be pro-
longed for the period after the drought stress. Sever et al.
(2018) observed a five-flush growth in two-year-old pedun-
culate oak both in plants from the drought stress treatment
(conducted in the first half of the growing season) and in
optimum growth conditions, with the plants from the dro-
ught stress treatment prolonging their flushing for the post-
drought period. This is pointing out to the adaptability of
pedunculate oak to different growing conditions during the
growing season. According to Roy et al. (1986), the occu-
rrence of multi-flush growth is the result of the adaptation
to higher levels of photosynthetically active radiation. The-
refore, the multi-flush growth of the pedunculate oak young
crop is an important indicator of the success of the natural
regeneration in the pedunculate oak forests (Bobinac 2011).
The multi-flush growth was used in the projection of the
fungicide protection of young crop in the process of natural
regeneration of pedunculate oak (Pap et al. 2012), and was
recommended for defining the effects of the fungicide pro-
tection application (Pap et al. 2013).
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Different oak species are expressing different adaptive abi-
lities depending on the light conditions. For instance, multi-
flush growth was recorded in full light and xerothermic
conditions while in the conditions of the stand closure only
plants with one-flush growth type were recorded (Bobinac
1997;2001; Bobinac and Viloti¢ 1998). According to Bobi-
nac (1997), one-flush growth type, two-flush growth type
in full light conditions and one-flush growth type in stand
closure conditions all make one homogenous statistical
group regarding the mean total height, statistically differing
only from three-flush growth type from full light conditi-
ons. However, when root collar diameter and the number
of leaves are observed, there are significant differences
between all the growth types, so the multiple flushing plants
have higher values of root collar diameter and number of
leaves. This indicates that even when there are no signifi-
cant differences between the groups in terms of total height,
the number of flushes is a good indicator of the general vi-
gour of one-year-old Turkey oak seedlings. Similar conclu-
sions were drawn for two-year-old Turkey oak seedlings, as
well (Bobinac 2001).

According to Bercea (2013), in the group cuts conditions,
during the first growing season, the second flush occurred
only in 0.3% of the total number of seedlings analyzed; the
plants finished their height growth until 30 May in the
growing season with the average height of 11 cm (min 3,
max 18 cm) with 3-5 leaves, and the second flushing was
rare in Turkey oak seedlings as well. According to Bobinac
(2002), the one-year-old young crop of Turkey oak, formed
in the stand closure light conditions reacts slowly to impro-
ved light conditions. This characteristic of Turkey oak can
be used in controlling its competitive ability when succe-
ssful regeneration of other oak species that are growing with
Turkey oak is needed.

In pedunculate oak one-year-old seedlings, multi-flush
growth was observed as a mass phenomenon in different
site and light conditions and the seedlings had up to five fl-
ushes of growth (Bobinac 2011; Pap et al. 2013). The stra-
tegy of heliophilous oak species in shade conditions is re-
lated to fast height growth in the first year in order to grow
out of the shade zone (Grime, 1981). The heliophytes are
developing in the multiple stress conditions and generally
their life-form is characterized with short stems and inter-
nodiums (Stevanovi¢ and Jankovi¢, 2001). According to Bo-
binac (2011), that kind of growth is expressed in peduncu-
late and Turkey oak young crop in favourable light
conditions created after seeding fellings in the stage of for-
ming the primary axis (the first growth flush) that precedes
the multiple flushing. The same conclusion, that the pri-
mary axis is shorter in plants with multiple flushing, com-
pared to one-flush growth plants are confirmed in this Hun-
garian oak study in the field experiment. Also, the
multi-flush growth is present on mass scale in the pedun-



SUSIC N. et al.: GROWTH CHARACTERISTICS OF ONE-YEAR-OLD HUNGARIAN OAK SEEDLINGS (Quercus frainetto Ten.) IN FULL LIGHT CONDITIONS

culate and Turkey oak young crop in mentioned favourable
conditions. This multi-flush young crop maintains higher
values of height growth compared to the one-flush growth
that was confirmed in this Hungarian oak field experiment
study as well.

The importance of multiple flushing of different oak species
(sessile, pedunculate and Turkey oak) in the early stages of
ontogenetic development, as an ecological adaptation to
different environmental conditions was investigated from
the aspect of physiology (Masarovi¢ova, 1989), morphology
(Masarovicova and Pozgaj, 1988) and the results are impor-
tant for silviculture of oak forests.

The knowledge about the growth characteristics, and thus
of the multi-flush growth, is very important for the process
of seed regeneration in different conditions. For instance,
in the growing conditions of the research of Ovington and
MacRae (1960), sessile oak mean height of one-year-old
seedlings was the lowest in the conditions of the highest li-
ght intensity (11.6 cm), while in the most shaded conditions
the plants had a height of 17.1 cm. The similar pattern was
found by Jarvis (1964) and Ponton et al. (2002) where the
mean height of one-year-old sessile oak seedlings is higher
going from relative light intensity of 20 to 100% and 8 to
100%, respectively.

The results from previously cited studies are pointing out
that different oak species are showing different growth re-
actions regarding height growth in different light conditi-
ons. This may be in relation to the multi-flush growth. The
knowledge about the height growth characteristics, i.e. its
norm of reaction enables the creation of conditions that fa-
vours the most desired part of the norm of reaction from
the aspect of silviculture in the natural regeneration from
seed using suitable silvicultural measures.

The presented results regarding Hungarian oak one-year-
old seedlings are contributing to a better understanding of
the ecology of the species in the initial stage of development.
The results are in compliance with the growth characteri-
stics that are found in some other oak species in well illu-
minated conditions. Therefore, they can be considered as a
good basis for further investigations of optimal growth of
this valuable, meso-xerothermic oak species that should
have greater management importance in the territory of
Serbia and southeastern Europe, having in mind the climate
changes.

CONCLUSIONS
ZAKLJUCCI

On the basis of 400 analyzed one-year-old Hungarian oak
seedlings in the growing conditions of the field experiment
in full light conditions, the following can be concluded:

D

1. The mean height of one-year-old Hungarian oak seed-
lings is 9.71 cm; mean root collar diameter 3.65 mm; the
mean number of leaves per seedlings 7.9 and the mean
total leaf area 80.18 cm?

2. The height growth of Hungarian oak seedlings developed
through up to three height growth flushes (growth pha-
ses) and three growth types of seedlings were defined:
one-flush growth, two-flush growth and three-flush
growth type;

3. In the analyzed sample, 39.8% of the plants belonged to
one-flush, 58.2% to two-flush and only 2.0% to three-fl-
ush growth type;

4. The one-flush growth seedlings have less leaves and lower
values of height, root collar diameter and total leaf area,
but they are characterized by a higher mean height of the
primary axis (the height of the first flush of growth), com-
pared to the multi-flush growth seedlings. This is poin-
ting out to different growth characteristics in the initial
stage of development and during the growing season
between different types of seedlings;

5. The multi-flush growth seedlings are characterized with
higher variability of analyzed elements compared to the
one-flush seedlings, and the positions and shapes of the
models of distributions are clearly pointing out to the
differences between the one-flush and multi-flush growth
seedlings;

6. The phenotypic variability based on the presence of
multi-flush growth shows that, from the silvicultural as-
pect, it is important to define the conditions that favour
the occurrence of multi-flush growth of Hungarian oak
since it has a significant influence on total height, root
collar diameter, number of leaves and the total leaf area
of one-year-old seedlings.
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U radu su prikazane znacajke rasta jednogodisnjih biljaka sladuna u uvjetima potpunog svjetla u poljskom
pokusu 2016. godine. U odnosu na visegodisnji prosjek (1981.-2010. godine) srednja temperatura zraka
u vegetacijskom razdoblju 2016. godine bila je ve¢a za 1.3°C, a koli¢ina oborina za 30.1 mm.

Broj oziljaka terminalnih pupova na jednogodi$njim biljkama sladuna (Slika 1), definira broj faza rasta
u visinu na temelju kojega su izdvojeni tipovi rasta biljaka: biljke s jednofaznim, dvofaznim i trofaznim
rastom. U analiziranom uzorku, 39,8% biljaka pripada jednofaznom tipu rasta, 58,2% dvofaznom, a
svega 2,0% trofaznom tipu rasta (Slika 2). S obzirom na mali broj biljaka s trofaznim rastom u visinu,
sve biljke su podijeljene u dvije skupine: biljke sa jednofaznim i biljke sa vi$estrukim rastom u visinu
(Tablica 2). Postoje statisticki znacajne razlike u varijancama uzoraka kod svih znacajki rasta izmedu
biljaka s jednofaznim i vi$estrukim rastom na razini p < 0,05, a na razini p < 0,01 izmedu srednjih vri-
jednosti svih analiziranih elemenata rasta izmedu biljaka s jednofaznim i viestrukim rastom. Prim-
jetno je da raspodjela svih elemenata rasta varira izmedu dvije definirane skupine biljaka. S obzirom
na visinu primarnog rasta (H, ), biljke s jednofaznim rastom su po apsolutnoj varijabilnosti nesto manje
varijabilne, a po relativnoj duplo manje varijabilne od biljaka s vi§estrukim rastom, s blago pozitivnom
asimetrijom. Sto se ti¢e ukupne visine, biljke sa vi§estrukim rastom su znatno varijabilnije kako glede
apsolutne varijabilnosti, tako i relativne varijabilnosti i s vie izrazenom desnom asimetrijom u odnosu
na biljke s jednofaznim rastom. Kod biljaka s viSestrukim rastom, apsolutna varijabilnost broja listova
je dvostruko veca, a ukupne povrsine listova trostruko veca s izrazenom desnom asimetrijom u us-
poredbi s biljkama s jednofaznim rastom. Postoje znacajne razlike izmedu raspodjela biljaka s jedno-

faznim i viSestrukim rastom u visinu.

Biljke s jednofaznim rastom imaju manju ukupnu visinu, manji promjer korjenovog vrata, manji broj
i ukupnu povrsinu listova, ali se odlikuju ve¢om srednjom visinom primarnog rasta u odnosu na biljke
sa vi$estrukim rastom, $to ukazuje na razli¢ite znacajke rasta u pocetnoj fazi i tijekom vegetacijskog

razdoblja izmedu ovih tipova biljaka.

KLJUCNE RJECI: tipovi rasta biljaka, jednofazni rast, videstruki rast, promjer korjenovog vrata, povréina

listova



PRIJE STO GODINA: SL 1919,

Umro. Dne 25. maja o. g umro je u Zagrebu nakon duge
bolesti ing. Gjuro Cesari¢ kr. zemaljski 3Sumarski nadzornik u
52. godini Zivota svoga. Pokojnik se rodio u Petrinji, a Sumarske
je nauke svrSio na visokoj Skoli za kulturu tko u Belu. SluZbovao -
je kod ogulinske i slunjske imovne opcine. Prigndnm reorganizacije
sumarske sluzbe kod polit. iipave presao je u zemaljsku sluzby, te je
slufio u Jaski, Varaidinu, te kac Zup. Sumarski nadzornici u PoZegi
i Osijeku, a najzad kao zem. 3Jumar. nadzorn'k kod Sumarskog
adsjeka kr. zem. vlade. Bio je dobar i savjestan strukovnjak, dugo-
godidnji Clan hrv. Sumarskog drnStva, a vijeran sudrug svojim ko-
legama u struci. Kao dobra prijatelja i Cowjeka Celicna znafaja a
vesele naravi sve ga je positovalo, gdje je sluibovac.

Ostavio je udovu te sina SlaviSu artilerijskog natporuénika i
Dobridu ufenika reaine’gimnarije. Nasprovedn 27. maja ispratili su
pokojnlka na vjecni' pocin mnogobrojni ‘¢lanovi Hrv, Sumarskog
drustva sa prvim podpredsjednikom g. nadSumarnikom Dragutinom
Tritzerom na Celu, a samo druStvo okitilo mu je lijes vijencem.
Nad grobom oprostio se je sa pekojnim drugom odbornik dr.
Andrija Petraci¢ nadgrobnim govorom. Slava mul '

Dobrisa Cesari¢, ucenik realne gimnazije ostao je bez oca. Vijest je, naravno,
o smrti cijenjenog kr. zemaljskog Sumarskog nadzornika ing. Gjure Cesarica.
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THE EFFECTS OF THINNING INTENSITY
ON THE GROWTH OF ORIENTAL BEECH
(Fagus orientalis LIPSKY) PLANTATIONS IN
TRABZON, NE TURKEY

UTJECAJ INTENZITETA PRORJEDA NA RAST AZIJSKE BUKVE
(Fagus orientalis LIPSKY) U PLANTAZAMA U TRABZONU
NA SJEVEROISTOKU TURSKE

Ayhan USTA!, Murat YILMAZ', Selvinaz YILMAZ?, Yavuz Okunur KOCAMANOGLU', Esengtil GENC',
ibrahim TURNA!

ABSTRACT

In this study, the effects of first thinnings having different intensities in oriental beech (Fagus orientalis Lipsky)
plantation areas were investigated in terms of diameter and height growth of trees. Sample plots were chosen from
oriental beech plantation areas which are within the boundaries of Macka-Yesiltepe and Vakfikebir districts of
Trabzon province, Turkey. With removing of 0%, 10%, 25% and 40% of basal area in a hectare of stands which are
in sapling stage, sample plots were established by applying thinnings which are in four different intensities (con-
trol, light, moderate, strong). After the thinning applications, basal areas were calculated by measuring diameters
and heights of trees in established sample plots in order to reveal stand growth. The effects of thinnings were re-
vealed related to some stand characteristics (average diameter, basal area, average height, relative diameter incre-
ment, etc.) and determined chosen trees. The effect of thinning intensity on average diameter, basal area, and vol-
ume values is statistically important in every two plantations. 2-year results showed that thinning increased the
diameter increment significantly, and the increase in diameter increment was positively correlated with the thin-
ning intensity in both experiments. Moreover, increments of diameter, height, basal area, and volume were higher
in Magka-Yesiltepe experiment than in Vakfikebir experiment. But, the values of moderate and strong thinning
intensities applied in Vakfikebir were close to each other. When all the results are evaluated, application of strong
thinning intensity for Yesiltepe sample plot, the moderate thinning intensity for Vakfikebir sample plot is seen ap-
propriate by us in terms of both stand development.

KEYWORDS: ORIENTAL beech, thinning intensity, growth, plantation, increments

{J'\\I/.BRDODUCTION the forest products industry besides making a significant

contribution to the Turkish economy. Among leafy species,
Oriental beech (Fagus orientalis Lipsky) is the most impor-  Oriental beech ranks first with respect to the spread area
tant species of broad-leaved trees spreading in Turkey. Ori- (1.9 million hectares) and tree wealth (Anonymous, 2012).
ental beech is among the most important raw materials for ~ Oriental beech has an annual average increment of 6.62 m?
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per hectare in primary productivity so that it can reach 662
m® in hectare at the age of 100 (Carus, 1998). Beechwood
has been classified as a moderate-intensity (0.66 g/ cm?)
wood. As a hardwood tree species, its wood is heavy, hard,
strong and very resistant to shock. For this reason, it is suit-
able for steam-bending. The oriental beech tree is mainly
used as firewood, but there are also other uses of it, such as
particleboard, furniture, parquet, masts, traverse manufac-
turing, and paper. In general, Oriental beech has a similar
appearance to European Beech (Fagus sylvatica) (Kandemir
and Kaya, 2009). The determination of silvicultural treat-
ments that need to be applied to obtain the highest quality
and quantity of products in oriental beech forests and to
benefit from plantation areas at the highest level is an im-
portant subject of forestry.

Strong thinning suitable for the biology of beech was per-
formed while thinning treatments were applied. Strong
thinning is frequently used in Central European Forestry.
It is based on Schadelin (1942) principles. Firstly, positive
selection is performed at a relatively early time in the de-
velopment of stand where final crop trees are selected and
competition is removed. Future trees are selected for the
thinning of the stand and should be distributed as orderly
as possible. Abetz (1975) developed various selective thin-
ning methods in which the first thinning procedures are
performed and final crop trees are selected for young plants.
Busse (1935) then initiated the concept of group selection
thinning developed by Kato (1973) in which an aggregation
or a small tree group was addressed as an individual plant
tree. Reininger (1993) developed a structural thinning that
creates thinned stands.

Many studies focused on the effects of thinning on stand
parameters and compared the thinned and untreated (con-
trol) stands (Bryndum, 1987; Hasenauer et al. 1996; Sharma
et al. 2006; Spellmann and Nagel, 1996) or those with dif-
ferent thinning intensities (Guericke, 2002; Juodvalkis et al.
2005; Sanchez-Gonzalez et al. 2005; Utschig and Kusters,
2003). Similarly, the effects of different thinning regimes on
stand value were also examined (Forster, 1993; Hasenauer
et al. 1996; Kato and Milder, 1998). Furthermore, the ef-
fects of different types of selective thinning, group selective
thinning (Kato and Miilder, 1998), and early and late thin-
ning results were studied (Henriksen and Bryndum, 1989;
Kladtke, 2001). According to Schidelin (1942), Leibundgut
(1982) and Schiitz (1987), classical selective thinning is
characterized by the repetition of the selection of future
trees, and their number is reduced from the beginning of
selection to the final thinning performed in the optimal
phase. This means that the average distance between future
trees increases in a period from the first thinning to the fi-
nal thinning (Boncina et al. 2007).

Sumarski list, 5-6, CXLIIl (2019), 231240

Although the above-ground productivity of natural forests
usually varies by the stand age, it tends to decrease after clo-
sure is provided (Ryan et al. 1996). For this reason, many
ecologists and foresters have attempted to keep such changes
under control in order to improve tree growth and wood
quality (Macdonald et al. 2010). Among controlling meth-
ods, thinning treatment is considered as an important and
effective way of managing forest growth and productivity
(Roberts and Harrington, 2008). Thinning treatments,
which are an integral part of intensive forestry activities,
constantly improve the quality of stands by cleaning up
slow-growing, damaged or unhealthy trees (Zeide, 2001).
The productivity of stands treated by this method is im-
proved, and then larger and higher quality trees are ob-
tained (Nishizono, 2010). In broad-leaved stands, thinning
can produce large-diameter trees, can improve the stem
quality, can increase the variable volume and yield value
and can shorten the management time (Hibbs et al. 1989;
Mayor and Roda, 1993; Cameron et al., 1995; Nowak, 1996;
Oliver and Larson, 1996; Miller, 1997; Medhurst et al. 2001;
Juodvalkis et al. 2005; Rytter and Werner, 2007). In broad-
leaved tree species, the purpose of thinning is usually to in-
crease the quality of the final product (Savill et al. 1997).
Stem size and quality are the decisive criteria for valuable
timber production. Forestry practices and especially thin-
nings are important for high-quality wood production. It
is well known that thinning has a significant influence on
forest growth and productivity (Utschig et al. 2003; Spiecker,
1996; Boncina and Kadunc, 2007). To decrease the number
of trees by performing thinnings in the stand may change
the ecological conditions in the forest. One of the most im-
portant effects of thinning in the forest ecosystem is that
the light-temperature-moisture change affects the litter de-
composition, and thus, nutritional elements get into the
forest soil and these nutritional elements make soils rich
(Makineci, 2004). Although highly competitive trees are
much more sensitive to the changes in water balance, the
restriction of growth by water and the nutritional source is
reduced by thinning (Pretzsch, 2005). Therefore, the aim of
this study is to determine the effects of thinning intensity
on the growth and increment of oriental beech in planta-
tion areas established in different growing environments.

MATERIAL AND METHODS
MATERIJALI I METODE

Study Area — Podrucje istraZivanja

Experimental plots were chosen from young oriental beech
plantation areas which are within the boundaries of
Vakfikebir and Magka districts of Trabzon province. The
locations of experimental plots are presented in Figure 1.
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Figure 1. Location of experimental plots
Slika 1. Polozaj pokusnih ploha

Table 1. Some ecological conditions of plantations
Tablica 1. Neki ekoloski uvjeti plantaznih podrucja

Ecological parameters Plantations-Plantazne povrsine

Ekoloski parametri Vakfikebir ~ Magka-Yesiltepe

Altitude (m) 1340 1450
Visina (m)
Slope (%)
Nagib (%) i -
Aspect NW E
Polozaj
Age
Dob 25 19
Seedling Age 2+0 2+0
Starost sadnica
Planting spacing (m) 2x1 2x1
Razmak sadnje
Annual average temperature (°C)

Ly - 1.4 1,0
Prosjecna godi$nja temperatura (°C)
Annlljal average prsf:lpltatloq (mm) 1197.8 11095
Prosjecna god. koli¢ina padalina (mm)
Annual water deficit (mm)
Godi$nji manjak vode (mm) e L)
Annual excess water 649.0 199.7

Godisnji visak vode

Some ecological parameters regarding the experimental
plots are presented in Table 1. Furthermore, the sand ratios
vary between 77.69 - 87.05% in Vakfikebir and between
69.23 - 80.49 in Macka-Yesiltepe, and the drainage of the
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experimental plots is composed of well-drained soils. pH
levels vary between 4.15 — 4.66 in Vakfikebir and between
4.64 - 5.14 in Macka-Yesiltepe. The long-term data of close
meteorological stations were used to determine the climatic
characteristics of the regions where experimental plots were
established. The data of Tonya meteorological station were
used for Vakfikebir sample plot while the data of Merye-
mana meteorological station were used for Yesiltepe sample
plot. Moreover, the Thornthwaite method was used to de-
termine the climatic type of the experimental plots (Thorn-
twaite, 1948). The climatic type of Vakfikebir sample plot
was determined as the type which is very humid, at low
temperature (Microthermal), with little or no water deficit,
close to oceanic climate. The climatic type of Yesiltepe sam-
ple plot was determined as the type which is semihumid, at
medium temperature (Mesothermal), very strong and has
water deficit in summer, close to continental climate (Yilmaz
et al. 2016).

METHODS
METODE

Experimental plots were chosen from young, untreated ori-
ental beech plantation areas with normal closure. The ex-
perimental plots were established according to randomized
plots experimental design. With the removal of 0% (Con-



o

trol), 10% (Light), 25% (Moderate) and 40% (Strong) of
basal area in a hectare of the experimental plots, sample
plots were established by applying three thinning intensi-
ties with four replications. The plots are 900 m2 (30 m x 30
m) in size. The procedures determined for each plot were
performed on the entire plot. The measurements were per-
formed in an area of 400 m? (20 m x 20 m). 5 m-wide area
surrounding this region was left as an isolation zone, and
no measurement was performed in this area.

200-250 ha-1 (8-10 tree/measurement area) future trees
suitable for managerial purposes with a regular develop-
ment, a plump stem, and asymmetrical crown were identi-
fied in each experimental plot. The stems, the cramped
stems, forked stems and whippers in the predominant layer
that pressurize the future trees in the plots where thinning
was applied and the dead or diseased individuals in the in-
termediate and lower layers were excluded from the plot
according to thinning intensity. In these plots, the individ-
uals living in the intermediate and lower layers were pro-
tected as much as possible. In the control plots, all of the
trees were protected and no treatment was applied. For the
thinning process, trees were selected and labeled outside
the 2010 vegetation period. All of the trees that would re-
main in the measurement plot were labeled before thinning.
The diameters and heights of all trees in the experimental
plots were measured. Second measures were performed at
the end 0f 2012 to determine the possible effects of the thin-
nings. The basal area volumes were calculated from the di-
ameter values of trees measured at 1.30 m height. The value
found was multiplied by hectare conversion coefficient and
the amount of basal area in hectare was determined. The
determination of the volume of experimental plots was per-
formed in two stages. The trees removed by thinning treat-
ment were cut, diameter measurements were performed
with 0.30 m, 1.30 m and 2 m intervals in these trees, and
the stem volumes were calculated by section method. In the
calculation of volume, the stem was divided into three sep-
arate sections including stump, sections and end pieces, and
the total stem volume was calculated by their addition. It
was assumed that the stump was cylindrical and the end
piece was conical. The “Huber” formula was used in the
volume of the section. The volume values determined by
using the measurements performed in the trees cut were
associated with the diameters, and the tree volume table
was created. The total volumes of experimental plots were
determined by using the volume table to be created because
the diameters of all trees were measured in the experimen-
tal plots. The stem volumes of trees were calculated for each
experimental area using the diameter measurements of
trees. Accordingly, the following formulas were developed
for each experimental area (Yilmaz ef al. 2016).
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Figure 2. Single-entry tree volume chart
Slika 2. Jednostruki grafikon volumena stabla

Yesiltepe Experimental area,
(R?=0.956)

Vakfikebir Experimental area,
(R?=0.932)

In the equation, V represents the barked stem volume (m?)
and d represents the basal diameter (cm). According to this
equation, in order to determine the stem volume of a tree,
there is a need for the diameter values of that tree (Figure 2).

Analyses of variance (ANOVA) were performed to deter-
mine the effects of thinning intensity on growth and incre-
ments (%) in the plantations (P < 0.05). Data analyses were
at the stand level. The normality distribution test was con-
trolled for all variables before ANOVA. Because no indica-
tion of abnormality was found, there was no need to tran-
sform the variables before evaluation. Where significant
differences occurred, treatment means were separated by
Duncan’s new multiple range test (P < 0.05).

RESULTS
REZULTATI

The values of pre-thinning average diameter (D), height
(H), basal area (BA) and stem volume of plantations were
compared according to thinning intensities (Table 2). Ac-
cordingly, statistically significant differences were found be-
tween all measurement parameters in both plantation areas
(p<0.05). This means that experimental plots are not ho-
mogeneous. Comparisons were performed over the relative
increments (%) to be able to better see the effect of thin-
nings on measurement parameters.

In both experimental plots, the highest RDI occurred in the
plots where strong thinning was applied (Figure 4). In terms
of RD], in Vakfikebir experimental plot, the control and li-
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Table 2. Various stand characteristics of oriental beech plantations prior to thinning
Tablica 2. Razli¢ite strukturne znaCajke plantaza azijske bukve prije prorjede

Stand density Diameter Height BA
Treatment trees ha' cm m m?ha’! Yg!lt‘]r:_?
Tretiranje Gustoca sastojine Promijer Visina Temeljnica Volumen
stabla ha” cm M m?ha! m3ha’!
Vakfikebir
Vakfikebirski
Control — Kontrolni 2325 11.25+3.65 b 10.38+2.30 b 20.79+6.42b 163.73+44.4c
Light — Slaba 3143 10.08+3.14 a 9.94+2.10a 24.03+2.06 a 171.92+16.5d
Moderate — Umjereni 3156 10.34+3.33 a 10.80+2.02 ¢ 23.72+2.97 a 142.84+235b
Strong — Jaka 2931 11.35+4.10 b 10.70+2.15¢ 27.63+2.46a 125.02+16.7 a
P-value — P-vrijednost 0.001 0.001 0.001 0.001
Yesiltepe
Yesiltepski
Control — Kontrolni 2745 8.47 =2.45b 8.90 =3.65a 12.30 £2.72b 104.45 =16.1b
Light — Slaba 2896 8.28 =2.41b 9.11 =2.75a 14.76 +£1.93d 111.42 = 145d
Moderate — Umjereni 2729 8.83 =2.17¢ 9.59 +1.62b 17.10 =1.20c 107.56 +=12.7¢c
Strong — Jaka 2417 7.82 =2.26a 9.11 =4.49a 15.27 +2.61a 86.68 = 23.0a
P-value — P-vrijednost 0.001 0.036 0.001 0.001
In all cases P < 0.05; standard deviation in parentheses. (BA: basal area)
U svim slucajevima P < 0.05; standardna devijacija u zagradama. (BP: temeljnica)
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Figure 3. Distribution of trees in plantation areas to diameter classes

Slika 3. Distribucija broja stabala u plantazama s obzirom na debljinske razrede

ght thinnings and the moderate and strong thinnings were
found statistically similar. In Yesiltepe experiment, the light
thinning was similar to control and moderate thinnings,
and the strong thinning is statistically different from other
thinnings (Table 2).

According to the results of the analysis of variance, signifi-
cant differences were found between treatments in terms of
average RBAI (%) in 2012 of Vakfikebir experiment
(p<0.05). In 2012, RBAI (%) was the highest in strong
thinning and the lowest in the control treatment plot. Con-
trol was statistically similar to light and moderate thinnings
while moderate and strong thinnings were statistically si-

milar. As it can be seen in Table 2 and Figure 4, Yesiltepe
experiment has higher RBAI (%) in 2012. In Yesiltepe expe-
riment, a significant difference was found between tre-
atments in terms of average RBAI (%) in 2012 (p<0.05).
RBAI (%) was the highest in strong thinnings. Control, light
and moderate thinnings are statistically similar (Table 2).

In Vakfikebir experiment, significant differences were fo-
und between thinning intensities in terms of average RVI
(%) in 2012 (p<0.05). It was determined that RVI (%) was
the highest in strong thinning and the lowest in light
thinning in 2012. Control treatment plots and light thinning
are statistically similar while moderate thinning and strong
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Table 3. Thinning effects on stand density, diameter, height, basal area, and volume after thinning and 2 years of growth
Tablica 3. Utjecaj prorjedivanja na broj stabala, prsni promijer, visinu, temeljnicu i volumen nakon prorjeda i dvije godine rasta

Sumarski list, 5-6, CXLIIl (2019), 231240

Treatment RD (cm) D (cm) BA 2012 V2012 RDI RBAI RVI AHI*
Tretiranje 2010 2012 (m?ha) (mha) (%) (%) (%) (m year!)
Vakfikebir
Vakfikebirski
Control — Kontrolni 14.05 = 2.6b 16.16 = 3.4 b 47.66 a 193.84 ¢ 11.65 a 24.93 ab 18.71 a 0.65 a
Light — Slaba 12.07 =28a 13.84 £3.2a 47.26a 205.39d 11.52a 24.48 a 18.48 a 0.97b
Moderate — Umjereni 1234 £ 2.4a 1417 =28a  49.74b 172.94 b 12.77b 27.34 be 20.56 b 0.75b
Strong — Jaka 1379 =3.7b 16.05 =41b  59.27c 152.60 a 13.17b 28.88 ¢ 21.22b 0.85b
P-value — P-vrijednost 0.003 0.002 0.003 0.001 0.002 0.004 0.006 0.015
Yesiltepe
Yesiltepski
Control — Kontrolni 9.01 =1.2ab 9.97 =1.4a 21.42 ab 124.10b 12.31 a 27.02a 19.61 a 0.89a
Light — Slaba 872 +16a 1003+19a 22.87b 132.79d 12.50 ab 27.10a 19.79 a 0.98a
Moderate — Umjereni 960 +21b 1094 +22a 25.64c 130.38 ¢ 13.92b 3047 a 22.15a 0.83a
Strong — Jaka 880 +17a 1045+22a 20.72 a 111.30 a 18.06 ¢ 41.08 b 29.28 b 1.19a
P-value — P-vrijednost 0.050 0.068 0.004 0.001 0.002 0.001 0.001 0.094

(RD: residual diameter, D: diameter, BA: basal area, V: volume, RDI: relative diameter increment, RBAI: relative basal area increment, RVI: relative volume increment,

AHI: annual height increment).

(RD: rezidualni promijer, D: promijer, BA: temeljnica, V: volumen, RDI: prirast relativnog promjera, RBAI: prirast relativne temeljnice, RVI: prirast relativnog volumena, AHI:

godisnii visinski prirast).
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Figure 4. Relative volume increment and relative basal area increment of plantations
Slika 4. Prirast relativnog volumena i prirast relativne temeljnice u dvije plantaze

thinning are statistically similar (Table 2). In Yesiltepe expe-
riment, a significant difference was found between thinnings
in terms of average RVI (%) in 2012 (p<0.05). RVI (%) was
the highest in strong thinnings. Control, light and mode-
rate thinnings are statistically similar (Table 2). In both
experimental plots, the highest RVI (%) occurred in the
plots where strong thinning was applied (Table 2, Figure 4).

The annual height increments in the plantation areas and
the trees in the upper layer were evaluated statistically (Ta-
ble 2). In Vakfikebir experiment, according to 2-year height
increments, the lowest height increment was determined
in the control plot while the highest increment was deter-
mined in light thinning. Light, moderate and strong

thinnings were found statistically similar. In Magka-Yesil-
tepe experiment, the lowest annual height increment is in
moderate thinning and the highest increment is in strong
thinning. The thinnings are statistically similar.

DISCUSSION
RASPRAVA

Oriental beech plantation areas gave an early response to
thinning, and the highest diameter increments occurred in
strong thinning in both plantation areas. However, the di-
ameter increments in Macka-Yesiltepe plantation were
found higher (Table 2). Similar to the findings of this study,
it was indicated that diameter increments increased along
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with the increase in thinning intensity especially in younger
leaved stands (Mayor and Roda, 1993; Bréda et al. 1995;
Hibbs et al. 1995; Rytter, 1995; Kerr, 1996; Medhurst et al.
2001; Clatterbuck, 2002; Meadows and Goelz, 2002; Juod-
valkis et al. 2005; Makineci, 2005; Tufekcioglu et al. 2005;
Rytter and Werner, 2007, Cicek et al. 2013). The positive
effects of thinning intensity on diameter increment can be
attributed to the availability of more light, water, and nutri-
ents for the thinned trees. The response given by the eco-
system to the thinning treatment was found to be associated
with the increased diameter increment, water, and nitrogen
use efficiency among the thinned trees, and the increased
net photosynthesis ratio (Wang et al. 1995). It is possible to
attribute the higher diameter increments in the Magka-
Yesiltepe experiment in comparison with Vakfikebir to
lower stand age, or in other words, to the high growth po-
tential. In the study supporting this study, Carus and Cigek
(2007) reported that the diameter increment in Oriental
Beech decreased with the competition index among trees
and the increasing plantation age. Thinning at the young
stage enables individual trees to grow faster and develop
more resistance to biotic and abiotic damages.

In our study, significant differences were determined be-
tween basal area and stem volume increments and thin-
nings in each plantation (Table 2). RBAI and RVIs were
found higher in Yesiltepe experiment (27.02 - 41.08%) com-
pared to Vakfikebir experiment (24.93 - 28.88%). The high-
est increments were found in strong thinning in both plan-
tations. In the experiments, it was determined that RBAI
and RVIs grew along with the increase in thinning intensity.
However, in the old plantation Vakfikebir experiment,
RBATI and RVIs of moderate and strong thinnings gave close
results and were statistically similar (Table 2). In the study
carried out by Umut et al. (2000) on young Oriental Beech
stands, moderate (20%) and strong thinning (40%) treat-
ments were applied, and it was concluded that the treat-
ments applied were effective in increasing the basal area but
there was no significant relationship between the increase
in treatment intensity and the increase in basal area. This
result complies with the old plantation Vakfikebir experi-
ment. However, younger plantation Magka-Yesiltepe exper-
iment does not comply. In Magka-Yesiltepe experiment,
RBAI and RVIs increased with the increase in thinning in-
tensity, and the other thinnings except for strong thinning
were found statistically similar (Table 2). Since young plan-
tations have higher growth potential compared to older
plantations, they have a higher diameter, height, and basal
area increments. Similar to the results of this study, it was
seen that thinning increased the basal area growth in some
leaved tree species (Caniellas et al. 2004; Pretzsch, 2005;
Boncina et al. 2007), and in other studies, it decreased the
basal area and volume increments (Simard et al. 2004; Cigek
et al. 2013). The importance of early silvicultural treatments
on the future growth of young leaved stands (natural or
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plantation) has been emphasized in many studies (Schonau
and Coetzee, 1989; Juodvalkis et al. 2005; Rytter and Wer-
ner, 2007; Mati¢ et al. 2003). Schonau and Coetzee (1989)
suggested that thinning should start early, reccommended
thinning at frequent intervals, and noted that the first thin-
ning should be heavier than later ones. Early thinning can
result in greater growth response, provided that the residual
trees are vigorous (Oliver and Larson, 1996). The change in
the basal area, volume and biomass increments in the reac-
tion revealed by the stand against thinning can be explained
by thinning intensity, thinning type, stand maintenance,
stand age, growing environment and the differences be-
tween tree species (Cicek et al. 2013). Our results support
the known information about the effects of thinning on
stand production.

We can say that the annual height increment in both plan-
tations except for the control plot in Vakfikebir experiment
was not affected by the thinning intensity (Table 2). Similar
results were obtained in various leaved tree species (Gra-
ham, 1998; Medhurst et al. 2001; Rytter and Werner, 2007).
Except for very high and very low stand densities, stand
density has significant effects on diameter growth, but it has
no effect on height growth. In this study, the other thinnings
except for the control plot in the older Vakfikebir planta-
tion were found statistically similar. The thinnings in the
younger Magka- Yesiltepe plantation were found statistically
similar. Along with the increase in the interval-distance of
trees in fast-growing broad-leaved trees, the tree height may
increase, decrease or remain unchanged (Alcorn et al. 2007;
DeBell et al. 1996; Fang et al. 1999; Kerr, 2003; Pinkard and
Neilsen 2003).

Variations in height growth with changes in available grow-
ing space could be attributed to ontogeny, to the range of
tested spacing treatments, or to species. Height growth plays
an important role in morphological acclimation to light
competition (Lanner, 1985), with plants tending to allocate
more photosynthate to height than diameter growth, which
results in increasing stem slenderness (Benomar et al. 2012).
On the other hand, height growth occurs early in the sea-
son when resources are not limited, and diameter growth
occurs in summer when resources that restrict photosyn-
thesis are limited (Wang et al. 1995).

Thus, stand density reduction by thinning increases soil
water availability in summer, which primarily affects dia-
meter increment. Bréda et al. (1995) found that thinning
enhanced radial growth as a result of less severe water de-
ficits in the thinned plot in late summer than in the control
plot. Soil water measurements in our experimental plots
showed that volumetric soil water contents were higher in
thinned plots than in unthinned plots from July through
September (Cicek et al. 2010). Stone et al. (1999) also re-
ported that thinning increased soil volumetric water con-
tent between May and August in the first year after thinning.
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In this study, according to thinnings in the Magka-Yesiltepe
experiment, the highest annual height increments occurred
in strong thinning. However, the highest annual height
increments in Vakfikebir plantation were found in light
thinning. Furthermore, the annual height increments in
Magka-Yesiltepe plantation were found to be higher com-
pared to the older Vakfikebir plantation. This is thought to
be related to the high growth potential of young stands as
well as the aspects of plantations. Macka- Yesiltepe planta-
tion is located in the eastern aspect while Vakfikebir plan-
tation is located in the south-western aspect. Mayer et al.
(2002) reported that radiation interception at the canopy
layer is higher on the SW facing slope, causing higher tem-
peratures, higher evapotranspiration and, therefore, lower
water availability.

CONCLUSION
ZAKLJUCAK

In this study, Oriental beech plantation areas gave an early
response to thinning, and the highest diameter increments
occurred in strong thinning in both plantation areas. Howe-
ver, the diameter increments in Macka- Yesiltepe plantation
were found higher. Significant differences were determined
between basal area and stem volume increments and
thinnings in each plantation. Relative basal area and volume
increments were found higher in Yesiltepe experiment com-
pared to Vakfikebir experiment. The highest increments
were found in strong thinning in both plantations. Our re-
sults support the known information about the effects of
thinning on stand production.

Thinning during the young stage enables trees to grow fa-
ster and resist damaging agents. Thus, thinning practices
should focus on young Oriental beech stands when the cu-
rrent annual increment is at its highest levels. Accordingly,
future trees should be selected when the first thinnings are
applied, and then attention should be concentrated on the
crown development of future trees in order to maintain a
desirable diameter increment and obtain enough stem dia-
meter at the end of the rotation period.
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U ovom su istrazivanju proucavani ucinci prve prorjede razli¢itih intenziteta u plantaznim podrucjima
azijske bukve (Fagus orientalis Lipsky) vezano za povecanje promjera i visine stabala. Odabrane su
primjerne plohe u plantaznim podrucjima azijske bukve unutar granica okruga Macka-Yesiltepe i
Vakfikebir u pokrajini Trabzon, Turska. Primjerne plohe utvrdene su prorjedom u Cetiri razlicita in-
tenziteta (kontrolni, slaba, umjereni, jaka), uklanjanjem 0%, 10%, 25% i 40% temeljnice po hektaru
sastojine u fazi mladika. Nakon prorjedivanja, temeljnica je izra¢unata mjerenjem promjera i visine
stabala u utvrdenim primjernim plohama kako bi se utvrdio rast sastojine. Utvrdeni su ucinci pror-
jede povezani s odredenim karakteristikama sastojine (prosjec¢ni promjer, temeljnica, prosjec¢na visina,
relativni debljinski prirast, itd.) i odredenim odabranim stablima. U¢inak intenziteta prorjede na
prosjecni promjer, vrijednost temeljnice i volumena pokazao se kao statisticki vazan u svakoj od dvije
plantaze. Dvogodis$nji rezultati pokazali su da je prorjeda znacajno povecala debljinski prirast, a
povecanje debljinskog prirasta je u pozitivnoj korelaciji s intenzitetom prorjede u oba eksperimenta.
Stovise, prirast promjera, visine, temeljnice i volumena bio je veci u eksperimentu u Magka-Yesiltepeu
nego u eksperimentu u Vakfikebiru. Medutim, vrijednosti umjerenog i jakog intenziteta prorjede u
Vakfikebiru bile su bliske. Nakon procjene svih rezultata, smatramo da je primjena jakog intenziteta
prorjede u primjernoj plohi u Yesiltepeu i umjerenog intenziteta prorjede u primjernoj plohi u

Vakfikebiru prikladna u smislu razvoja sastojine.

KLJUCNE RIJECI: azijska bukva, intenzitet prorede, rast, plantaza, prirast
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THE EFFECTS OF WOOD CHIPS AND SLASH
USAGE ON SKID TRAIL SHEET EROSION
CAUSED BY LOG SKIDDING USING A FARM

TRACTOR

UCINCI UPORABE DRVNE SJECKE | SUMSKIH DRVNIH OSTATAKA
NA POVRSINSKU ER0ZIJU TRAKTORSKIH VLAKA UZROKOVANU
PRIVLACENJEM OBLOG DRVA POLJOPRIVREDNIM TRAKTOROM

YILMAZ TURK™, MURAT YILDIZ*

SUMMARY

This study investigated the sheet erosion that occurs as a result of log skidding operations using a farm tractor on
skid trails and the use of wood chips and slash in order to minimize the soil loss. A total of four blocks (sample
fields) were formed in four designated skid trails in the study area and three runoft plots were established in each
block. One of the runoff plots was left empty as a control (CNT). Wood chips (C) was placed in the second plot and
logging residue slash (S) in the third. A total of 108 water samples were taken from the test sites, 36 from each of the
control, wood chips and slash plots. The water samples were brought to the laboratory and placed in an heating oven.
After the runoft water was evaporated, the remaining sediment was weighed on a sensitive scale. The specified value
was calculated according to the total amount of runoff accumulated in the storage tank and the total suspended
sediment it carried. As a result, the amount of the average runoft in the CNT was determined as 6.32 mm/m? in the
Cas 6.13 mm/m? and in the S as 6.03 mm/m?. The average amount of suspended sediment transported in the CNT
was found as 2.58 g m?, in the C as 1.61 g m?and in the S as 2.13 g m™. Therefore, the amount of soil loss in the
control plots was about 1.2 times higher than in the slash plots and 1.6 times higher than in the wood chips plots.
In this study, variance analysis results showed a statistically significant difference between the suspended sediment
quantities carried from the plots (p <0.05). This study demonstrated that logging residues can be used to reduce the
sheet erosion that occurs in skid trails after log extraction.

KEY WORDS: skid trails, log skidding, sheet erosion, logging residues, rehabilitation, Turkey

INTRODUCTION
uvoD

Log extraction is one of the important steps in the produc-
tion of wood-based forest products. The extraction process
includes various implements and methods, depending on
technical, economic and environmental perspectives. Farm

tractors are used for a variety of forest harvesting tasks,
including felling, processing, extraction, and transportation
(Spinelli et al., 2015). Skidding with farm tractors is a very
common extraction method which has many advantages,
such as low investment costs, for small-scale forests (Ma-
gagnotti and Spinelli, 2011).
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Protecting forests and at the same time utilizing them can
lead to difficulties when it comes to decision making in for-
estry operations. As a result of the removal of logs, damage
occurs at different rates for the soil, the remaining stand,
and the products produced (Bayoglu, 1972; Giirtan, 1975;
Acar, 1994). The stand soil is damaged in different propor-
tions, especially when logs are removed from sloping areas.
Continual log skidding over the same places causes both
the dead and living soil cover to be carried away and min-
erals to be leached out of the soil. When the skidding pro-
cess continues over the same place, mineral soil is carried
away and erosion-susceptible channels are formed which
cause serious problems during heavy rainfalls. After heavy
winter conditions and spring rains, the erosive power of the
surface runoff can create damage on the skid trails (Giirtan,
1975; Yildirim 1989).

The environmental damage that occurs to the soil as a re-
sult of the application of log extraction skidding techniques
includes the decline in the physical properties of the soil
(Arocena, 2000; Makineci et al., 2007; Ozturk, 2016), reduc-
tion of plant growth and changes in species diversity, de-
crease of soil organic matter, humification and mineraliza-
tion due to effects on the living conditions and activities of
soil organisms, and nitrogen losses through denitrification
(Marshall, 2000; Buckley et al., 2003; Godefroid and
Koedam, 2004). Skidding also causes trauma and injury to
saplings and breaks trees (Unver and Acar, 2009; Turk and
Gumus, 2015; Cudzik, 2017). Moreover, skidding opera-
tions significantly change the quality and temperature of
river waters and affect the nutrient cycle in riparian ecosys-
tems. This is primarily due to the sediment flow into drain-
age systems caused by skid trails (Messina et al., 1997).

Skid trails are 2.5-3.5 m-wide transport facilities that are
planned before the production of the logs by first clearing
the trees from the trail to make it 1 m wider than the pro-
duction vehicles. These trails are planned for different slopes
(0-40% from top to bottom) according to the specifications
of the skidders used in the operation. The study area was

Table 1. General information related to the study area
Tablica 1. Opce informacije o podrudju istrazivanja

Field Properties
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limited to areas of agricultural tractor skid trails having
slopes of 0-33% (Turk and Gumus, 2015).

In order to minimize negative environmental effects in the
skid trails, four methods are applied. The first and the most
important is the appropriate planning of the skid trail net-
work. There are four types of skid trail networks: random,
branch, parallel and direct. In this case, random skid trails
result in about 25% more ground disturbance than desig-
nated skid trails. Two common patterns are the branching
and the parallel skid trails (Garland, 1997). Direct patterns
were observed to be the best in terms of the forested areas
and density per hectare; however, little difference was found
between the branch and the parallel patterns (Gumus and
Turk, 2016). The second application for reducing negative
effects is the method of laying logging residues on skid
trails. The kinetic energy of rain along with landfilling, ag-
gregating and erosion are reduced by this method and sheet
erosion can be prevented (Balci, 1978). In the third appli-
cation, soil compaction in post-production skid trails is re-
duced by turning over the trail soil with the help of a ripper.
In addition, in places where the skid trail is too long, a nat-
ural bump is built on top of the trails to limit soil erosion.
The fourth application for the stabilization of the skid trail
surface is the planting method. Biological (cultural) mea-
sures applied for this purpose include spraying a seed-filled
emulsion, dry sowing and the laying of grass lawn sod.

This study investigated the sheet erosion and soil loss
caused by industrial log skidding operations using farm
tractors on skid trails and assessed the use of wood chips
and slash to minimize this loss.

MATERIALS AND METHODS
MATERIJALI | METODE

Study area — Podrucje istraZivanja

The study area is located in the Asar district (40 ° 39 52 “-40
°45°8” N, 31°17 ‘48 “-31°27 “4” E) in the Western Black
Sea province of Duzce, Turkey, where farm tractor usage is

Sample Fields (SF) — Pokusne plohe

Karakteristike podrucja SF2 SF3
e I\'lorth-e?ast South.-east South'-east North-e;ast
Sjeveroistok Jugoistok Jugoistok Sjeveroistok
Slope (%) — Nagib (%) 18 9 9 18
Altitude (m) — Visina (m) 1356 1400 1530 1562
Sond oo Votsstone [ s et st
Light clay Sandy clayey mud Sandy clayey mud Sandy clayey mud

Soil type — Vrsta tla

Laka glina

Pjeskovita glinasta ilovaca

Pjeskovita glinasta ilovaca

Pjeskovita glinasta ilovaca
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widely preferred for log extraction. The study area has a
northern aspect with an altitude ranging between 410 and
1600 m a.s.l. The average annual rainfall is 816.7 mm/year
and average temperatures ranges from below 0.4 to 28.5 °C
during the summer, with an annual average of 13.01 °C.

The study area forests are managed as high forests and have
mixed stands that include Fagus orientalis Lipsky, Pinus syl-
vestris L. and Abies nordmanniana ssp. bornmiillerina Mattf.
The silvicultural method used is the clear cut system. Trees
to be removed are felled, delimbed, topped, and bucked into
logs motor-manually. The scheduled amount of timber
extraction was 27,548.70 m*/year for the research period.
The study area covered 5274 ha of forested land and had a
total of 78 km of forest roads. The soil type of the sample
fields was generally sandy clayey mud. Four skid trails in
the production compartment Nos. 84 and 85 located within
the borders of the Asar Forest Management were designa-
ted as the test sites.

The study area has typically appropriate ground skidding
features, with slopes ranging from 0 to 33%, and the extrac-
ting activities are carried out successively using farm trac-
tors as the suitable vehicles under these conditions (Erdas
et al., 2007).

Establishment of the runoff plots — Utvrdivanje ploha
otjecanja oborina

A runoff block (sample field) was established for each of
the four designated test sites. Two of the blocks had 9%
and the other two 18% sloping trails. Two of the blocks
were planted with conifers and the other two with decid-
uous stands, with two facing north and the other two fac-
ing south (Table 1). Each block had three runoft plots. One
of the runoff plots was left empty for the control (CNT),
while wood chips (C) and slash (S), respectively, were de-
posited in the other two. The wood chips plots were laid
without compacting with 20 kg (4 kg m~) of wood chips

0.0
ORMAN FAKOLTES|
BILIMSEL ARASTIRMA PROJES|
GALISMA ALANINA GIRMEX
YASAKTIR

Figure 1. Establishment of runoff plots on skid trails
Slika 1. Definiranje ploha otjecanja oborina na traktorskim viakama
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at a thickness of exactly 1 cm. The wood chips were ob-
tained from a private workshop in the region of the study
area. In the slash plots, branch-leaf logging residues ob-
tained from the test area was placed so as to cover the
whole of the plot (1.5 kg m™). The 1 x 5 m plots were es-
tablished with the long sides parallel to the slope direction.
The sides and upper edges of the plots were constrained
by 20 cm-wide metal sheets, with 10 cm of these sheets
buried in the soil. The joints of the sheets were suitably
connected and sealed with silicone to prevent leakage of
water at the sides. An inlaid structure was formed by in-
serting a plastic nylon layer at the bottom edge and the
runoff water was deposited in a collection tank (Fig. 1).
The runoft water was measured by scale cylinders in the
collection vessel and converted to mm units according to
the plot area of 5 m*(Zengin, 1997). In order to protect
the plots, the study area was surrounded by a fence.

Water sample collection and laboratory analysis —
Prikupljanje uzoraka vode i laboratorijska analiza

In determining the amount of the runoff, the amount of
runoff passing into the soil after a rainfall was measured
and recorded. Measurement of the runoff accumulated in
the collection tank was carried out using scale cylinders.
During the study, the runoff measurements were recorded
repeatedly after each rain. The amount of runoff occurring
after prolonged and heavy rainfall was measured on the
same day or the next day. In this way the risk of exceeding
the capacity of the storage tanks was prevented. When ra-
infall was not long term or severe, monthly measurements
were taken. Nine measurements were taken from the study
area throughout September 2014-March 2016. A total of
108 water samples were collected from the test sites, 36 each
from the control, wood chips and slash plots. After the me-
asurement and recording process was completed, the runoft
in the storage tanks was completely drained.

Figure 2. Water sample collection
Slika 2. Prikupljanje uzoraka vode



Figure 3. Water sample analysis at the Faculty of Forestry Watershed
Laboratory
Slika 3. Analiza uzoraka vode u laboratoriju \Watershed na Sumarskom fakultet

In order to determine the amount of suspended sediment,
for each plot a 0.5 L sample of water taken from the runoft
storage tank was brought to the laboratory and put into the
heating oven (For 1-2 days at 70°C). After the runoff water
was evaporated, the samples of residual suspended sedi-
ment were weighed on a precision scale. The specified value
was calculated according to the total runoff amount
accumulated in the storage tank and the total suspended
sediment it carried (Figs. 2,3). The materials coming from
the plots collecting areas were trapped in a sieve in the
collection tank and were not used in determining the amo-
unt of suspended sediment (Sensoy and Kara, 2013).

Density and technical specifications of the skid trails
— Gustoca i tehnicke specifikacije traktorskih viaka

An investigation was carried out of the density and techni-
cal characteristics of the skid trails in the study area where
logs had been extracted using farm tractors. In order to do
this, first, each skid trail was sampled at intervals of 20 m
from the beginning to the end. Points were determined at
intervals of 20 m using a global positioning system (GPS)
device (horizontal accuracy: <0.4 m RMS). These points
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were placed in a geographic information systems (GIS)
environment and the length of each lane was determined.
Thus, measurements were made on all of the skid trails and
these values were recorded in a data log. In addition, the
width of the skid trail was measured at each point. The den-
sity of the skid trails was then found using these data.

Statistical analyses — Statisticka analiza

The Kolmogorov-Smirnov test was used to determine
whether or not the data were normally distributed. As the
data did not show a normal distribution, normal distribu-
tions were provided by applying the square root transfor-
mation. Variance analysis was used to detect any difference
in the amounts of sediment and runoff between the plots
in the experimental sites. The Independent Samples ¢-Test
was applied to find differences among the plots in the fac-
tors of aspect, slope and tree type (deciduous and conife-
rous). All statistical analyses were performed using the SPSS
19 package program.

RESULTS AND DISCUSSION
REZULTATI | DISKUSIJA

Slope class findings — Utvrdivanje nagiba u podrucju
istraZivanja

Except for the north-western parts of the study area, the
land is not generally sloping. The study area consists of flat

Slope classes A
N o-33%
33-50% 5001000 2,000 3000 4.000
[ - Meters:
I s0-%

Figure 4. Map of study area slope classes
Slika 4. Karta klasa nagiba u podrucju istrazivanja
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and nearly flat land. Slope is one of the most important fac-
tors in determining the method of extraction of logs from
a compartment (Bayoglu, 1996; Garland, 1997; Erdas et al.,
2014). For this reason, a slope map of the study area is
shown in Figure 4. According to this, 41.79% (3472 ha) of
the total study area of 8308 ha is suitable (slope 0-33%) for
extraction work using agricultural tractors.

Existing skid trail findings — Utvrdivanje postojecih
traktorskih viaka

The skid trails of the compartments in the study area were
measured to determine the extent of the area they covered.
The average slope ranges of the skid trails was recorded
0-33% in the compartments. According to the findings
obtained from the skid trails in compartment No. 85, the
average trail width was 2.72 m and the average length was
308 m. The hectare density and coverage areas of the skid
trails were found to be 108 m / ha and 293 m*/ ha, respec-
tively. In addition, a total of 22 skid trails were found in the
compartment, with the shortest being 120 m in length,
while the longest was about 700 m long.

According to the findings, the average width of the skid tra-
ils in compartment No. 86 was 2.97 m and the average len-
gth was 320 m. The densities and coverage areas of the skid
trails in the compartment were determined to be 125 m /
ha and 370 m? / ha, respectively. In addition, there were a

Table 2. Suspended sediment in sample fields
Tablica 2. Suspendirani nanos u uzorkovanim podru¢jima

Suspended Sediment — Suspendirani nanos

Sample Fields — Pokusne plohe

SAMPLING
PERIODS

VRIJEME
UZORKOVANJA

September 2014
Rujan 2014.

December 2014
Prosinac 2014.

May 2015
Svibanj 2015.

June 2015
Lipanj 2015.
June 2015
Lipanj 2015.
August 2015
Kolovoz 2015.
October 2015
Listopad 2015.
December 2015
Prosinac 2015.

March 2016
OZujak 2016.

Average
Prosjek

2.53 4.20 3.59 0.28 1.95

0.17 1.37 1.17 0.64 1.02

1.09 1.76 1.50 4.54 3.01

5.12 2.40 2.24 0.80 1.66

0.80 1.43 1.14 0.38 0.79

4.7 1.24 5.52 0.65 1.22

1.36 1.74 1.39 0.65 1.58

9.13 14.11 12.81 1.46 2.16

0.30 0.24 1.72 2.69

2.19 3.90 3.29 1.23 1.79

1o

total of 23 skid trails in the compartment, with the shortest
having a length of 60 m and the longest a length of approxi-
mately 1100 m.

Amount of runoff and suspended sediment — Kolicina
otjecanja i suspendiranog nanosa

Measurements during the period of September 2014-March
2016 were assessed by taking the nine plot measurements.
The average runoff rates in the test site plots were 6.32 mm
/ m? in the control plots, 6.13 mm / m? in the wood chips
plots and 6.03 mm / m? in the slash plots.

In the period covering runoft from the plots, the total sedi-
ment transported and the amounts of suspended sediment
transported from the sample field plots are given in Table
2. The amount of sediment was found to be 2.58 g m? in
the control plots, 1.61 g m™ in the wood chips plots and 2.13
g m™ in the slash plots. An annual average of 16.61 g m?
yearof soil loss was found in the control plots. Sensoy and
Kara (2013) carried out a study within the boundaries of a
village and the average amount of suspended sediment tran-
sported annually from the unit on the long plot was deter-
mined as 809.68 g m? and 766.53 g m™? on the short plot.
These values were high because the slope was between 25-
30% and the plots were not in a closed stand.

In the study area, the hectare density and coverage areas of
the skid trails were determined as 117 m / ha and 332 m?*/

1.75 0.30 0.48 0.37 0.06 1.05 0.86
0.92 0.88 1.15 0.95 0.20 0.37 0.22
2.61 0.48 3.78 2.08 1.09 1.31 1.12
1.44 1.39 2.24 1.51 1.10 1.76 1.50
0.78 1.30 2.26 2.03 0.65 1.17 0.86
1.07 0.89 1.49 1.31 0.56 0.97 0.79
1.39 0.24 0.36 0.25 0.39 0.69 0.44
1.81 0.80 3.32 2.98 0.62 0.98 0.81
2.35 10.40 16.96 14.42 0.30 1.25 0.38
1.57 1.85 3.56 2.88 0.55 1.06 0.78
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ha, respectively. Accordingly, the amount of sheet erosion
that occurred on the skid trails in the compartments as a
result of extraction operations was found to be 4186.52 g
ha year™. In their study, Sidle et al. (2004) estimated the
amount of sheet erosion on the skid trails as 272 + 20 tons
ha year" as a result of the compartment extraction process.
Gumus and Turk (2016) found 134009 tons / ha of land loss
in the skid trails over a long-term period. The values varied
according to the type of stand, the precipitation and the use
of the trail. Gurtan (1975), Yildirim (1989) and Tomasic
(1996) reported that forest land could be damaged during
logging extractions, especially in sloping areas. They em-
phasized that these losses are generally in the form of ero-
sion-susceptible channels and forest land destruction and
develop directly in proportion to loss of vegetation cover,
slope, transport activity and amount of rainfall. Gorcelioglu
(2004) stated that, in the planning of skid trails, factors that
must be considered are that the trails lead to erosion and
that the machines forming the wheel tracks in the ground
cause compression and erosion in the stands. Turk and
Yildiz (2018) in their study used slash with wood chips to
repair the loss of inorganic plant nutrients in skid trails and
results showed that cations and anions were 1.11-4.5 times
higher in the wood chips plots and 1.08-3.46 times higher
in the slash plots than in comparable control plots. It was
determined that soil erosion had been reduced and some
inorganic plant nutrients had been reestablished, and thus,

Table 3. Variance analysis results for transported suspended sediment
Tablica 3. Rezultati analize varijance za transportirani suspendirani nanos

Parameters Plots Number Of Samples
Parametri Plohe Broj uzoraka
Suspended Sediment C?:IT gg
Suspendirani nanos S 36
Runoff (mm/m?) Ll 36
Otjecanje 5 o9
— S 36
* P <0.05
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by spreading logging residues on it, the skid trail soil had
been restored. Agherkakli et al. (2014) studied to quantify
potentially mitigating effects of slash cover on soil compac-
tion and rutting on skid trails. In the study; compared to
bare soils, soil bulk density was not significantly reduced by
light slash density; however, soil bulk density was signifi-
cantly reduced (16%) by heavy slash up to five machine
passes on steep slopes. Besides, light and heavy slash sig-
nificantly reduced rut depth (nearly double) in both slope
classes (downhill <20% - >20%).

PLOT COMPARISON RESULTS
REZULTATI USPOREDBE PLOHA

According to the results of a total of 108 water samples ta-
ken to determine the soil loss from the plots in the test sites,
the average amount of soil loss was measured as 2.58 g m?
in the control plots, 2.13 g m? in the slash plots and 1.61 g
m~ in the wood chips plots. In other words, it was determi-
ned that the soil loss in the control plots was about 1.2 times
higher than that in the slash plots and 1.6 times higher than
that in the wood chips plots. In this study, in order to reduce
the sheet erosion on skid trails, wood chips application was
shown to be better than slash. According to the results of
variance analysis on sediment amounts, a statistically signi-
ficant difference was found between the suspended sediment
quantities transported in the plots (P <0.05). Suspended se-

Average Standard Error p*
Prosjek Standardn greska

1.159 a 0.764

0.991b 0.693 0.044
1.097 ab 0.716

6.032 a 0.281

6.128 a 0.297 0.774
6.318 a 0.282

Table 4. Results of t -test for other parameters in plots with transported suspended sediment
Tablica 4. Rezultati t-testa za druge parametre u plohama s transportiranim suspendiranim nanosom

Standard Error

Difference in
I;flrameter? Ns":::;;:f th; A\;;(rages
arametri : azlika 1
Broj uzoraka prosjecima

Aspect CNT 36 -0.081
PoloZaj C 36 0.008
S 36 0.105
N CNT 36 0.081
N;?,-Z C 36 0.008
S 36 0.105
Tree Type e 36 0.216
Vrsta stabla C 36 0.320
S 36 0.273

*P <0.05

Standardna
greska
0.258 0.098 0.316 0.754
0.234 0.490 0.034 0.973
0.241 0.251 0.433 0.668
0.258 0.098 0.316 0.754
0.234 0.490 0.034 0.973
0.241 0.251 0.433 0.668
0.256 0.000 0.846 0.403
0.228 1.852 1.402 0.170
0.237 0.000 1.149 0.258
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diments transported in the control plots were the highest
(1.159), while the lowest (1.097 and 0.991) were transported
in the slash and wood chips plots, respectively. According to
the results of variance analysis on the mean runoff rates, no
statistically significant difference was found between the ru-
noff quantities in the plots (P >0.05) (Table 3).

The difference between the suspended sediment quantities
transported in the plots and the other variables was revea-
led by the t-test. There was no statistically significant diffe-
rence among the suspended sediment quantities in the plots
according to aspect (north or south), slope or tree type (de-
ciduous or coniferous) (P >0.05) (Table 4).

CONCLUSION
ZAKLJUCAK

This study investigated the sheet erosion that occurs on skid
trails as a result of industrial log skidding using farm tractors
and the use of wood chips and slash to minimize the soil loss.

Asaresult of this study, the average amount of runoff in the
sample fields was found as 6.32 mm/m?in the control plots,
6.13 mm/m? in the wood chips plots and 6.03 mm/m?in
the slash plots. The average amount of suspended sediment
transported in the control plots was 2.58 g m?, in the wood
chips plots 1.61 g m? and in the slash plots 2.13 g m™. In
other words, it was determined that the amount of soil loss
in the control plots was about 1.2 times higher than in the
slash plots and 1.6 times higher than in the wood chips
plots. In this study, the loss of soil carried by sheet erosion
that occurs in the skid trails was reduced by using logging
residues such as wood chips and slash. In this study, in or-
der to reduce the sheet erosion on skid trails, wood chips
application was shown to be better than slash.

According to the results of variance analysis on sediment
amounts; a statistically significant difference was found be-
tween the suspended transported sediment quantities on
the skid trails (P <0.05). The transported suspended sedi-
ments were the highest (1.159) in the control plots, while
the lowest (1.097 and 0.991) were transported in the slash
and wood chips plots, respectively. According to the results
of variance analysis of the mean runoft rates, no statistically
significant difference was found between the runoff quan-
tities in the plots (P >0.05). No statistically significant dif-
ference between the suspended sediment quantities trans-
ported in the plots and the other variables of aspect (north
or south), slope or tree type (deciduous or coniferous) was
revealed by the ¢-test (P >0.05). There was no significant
relationship between the two slope groups due to the small
difference. If a greater slope group is attempted in next re-
search, a significant difference may be obtained.

Of the study area with a total size of 8308 hectares, 41.79%

is suitable for extraction work with agricultural tractors. In
the study area, the hectare density and coverage areas of the
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skid trails were determined as 117 m / ha and 332 m?/ ha,
respectively. Accordingly, the amount of sheet erosion oc-
curring on the skid trails was found to be 4186.52 gha* yr!
as a result of the extraction operations in the compartments.

With this study it has become clear that logging residues
can be used to reduce the sheet erosion that occurs in the
skid trails after logging extraction. Apart from the use of
logging residues, the rehabilitation of the skid trails should
be carried out via planting and physical interventions to
overturn the trail soil and, most importantly, skid trail den-
sity should be reduced and unnecessary usage of areas
should be prevented by optimizing the layout of the trails.
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Privla¢enje oblog drva jedan je od vaznih koraka u proizvodnji drvnih proizvoda. Medutim,
privlac¢enjem oblog drva nastaje Steta razlic¢itih razmjera na tlu, preostaloj sastojini i dobivenom proiz-
vodu. Kada se proces privladenja vrsi stalno po istom mjestu, mineralno se tlo odnosi i stvaraju se
kanali podlozni eroziji, §to uzrokuje ozbiljne probleme tijekom jakih oborina. Ovo je istrazivanje
istrazilo povrsinsku eroziju koja nastaje kao rezultat privlacenja oblog drva poljoprivrednim trakto-
rom na traktorskim vlakama te uporabu drvne sjec¢ke i Sumskih drvnih ostataka kako bi se smanjio
gubitak tla. Podrucje istrazivanja obuhvaca okrug Asar u turskoj provinciji Duzce na zapadnoj obali
Crnog mora, gdje se poljoprivredni traktori puno koriste za privlacenje oblog drva. Sume podru¢ja
istrazivanja tretiraju se kao visoke Sume i imaju mjesovitu sastojinu. Podrudje istrazivanja ima tipi¢ne
prikladne karakteristike za privlacenje, s nagibima u rasponu od 0 do 33% te se aktivnosti privlacenja
sukcesivno izvode poljoprivrednim traktorima kao najprikladnijem vozilu u tim uvjetima. Formirano
je ukupno Cetiri bloka (uzorkovana podruéja) u Cetiri oznacene traktorske vlake u podrucju istrazivanja
te su u svakom bloku definirane tri plohe otjecanja oborina. Jedna je od ploha otjecanja ostavljena
praznom kao kontrolna ploha (CNT). Druga je ploha posipana drvnom sjeckom (C), a tre¢a ploha sa
$umskim drvnim ostacima (S). Ukupno je uzeto 108 uzoraka vode s testiranih podruéja, 36 sa svake
od navedenih ploha. Uzorci vode doneseni su u laboratorij i stavljeni u laboratorijski susionik. Nakon
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$to bi oborinska voda isparila, preostali je sediment izvagan na preciznoj vagi. Specificirana je vrijed-
nost izra¢unata prema ukupnoj koli¢ini otjecanja sakupljenog u spremniku i ukupnom suspendiranom
nanosu kojega je nosila. Kao rezultat odredena je koli¢ina prosje¢noga otjecanja u CNT u iznosu od
6,32 mm/m2, u C uiznosu od 6,13 mm/m?*iu S uiznosu od 6,03 mm/m?. Prosje¢na koli¢ina suspend-
iranog nanosa prenijetog u CNT bilaje 2,58 gm?2,uC 1,61 gm?iu$ 2,13 gm™ Prema tomu, koli¢ina
gubitka tla u kontrolnim plohama bila je 1,2 puta ve¢a nego u plohama sa Sumskim drvnim ostacima
i 1,6 puta veca nego u plohama s drvnom sjeckom. Rezultati analize varijance pokazuju statisticki
znacdajnu razliku izmedu koli¢ina suspendiranoga nanosa koji se odnosi s ploha (p <0,05). Ova je
studija pokazala da se Sumski drvni ostaci mogu koristiti za smanjenje povrsinske erozije koja nastaje
na traktorskim vlakama nakon privlacenja oblog drva.

KLJUCNE RIJECI: traktorske vlake, privlacenje debla, povriinska erozija, ostaci od sjece, rehabilitacija,
Turska



PRIJE STO GODINA: SL 1919,

Sumanr
sa Sumarskim drZavnim ispitom te 10 god. praksom u 3umskoj dr-
varsko] struci 1 vjeSt Sumarski taksator 1 geometer Zeli svoje do-
sadanje mijesto da promjeni. '

Esti je siuzbovao u CeSkoj i Hrvatskoj, te traZi stalno mjesto
Lumara ili sli¢no.

Ponude molim priposlati pod oznakom L. XIil. na adresu
VértaZnig, Zagreb, Meduliceva ul, 26. ;

Dok nasi danasnji Sumari uglavnom pronalaze svoje mjesto pod krosnjama,
a kada ga steknu vjerno ga ¢uvaju do mirovine, ovaj zanimljiv oglas kazuje
da je uvijek bilo ambicioznih i samosvjesnih koji zele vise i bolje. Zasto
danas nema u Sumarskom listu oglasa tipa - vrhunski stru¢njak za to i to
raspisuje natjecaj i nudi najboljem ponudacu svoje znanje i usluge. Tko da
bolje uvijete ...
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PRVI NALAZ PARAZITODA (Platygaster robiniae)
NA BAGREMOVOJ MUHI SISKARICI U BOSNI

| HERCEGOVINI

FIRST RECORD OF PARASITOD (Platygaster robiniae)
ON BLACK LOCUST GALL MIDGE IN BOSNIA AND

HERZEGOVINA

Kenan ZAHIROVIC*, Osman MUJEZINOVIC**, Mirza DAUTBASIC?

SAZETAK

Bagrem je alohtona vrsta drveca, koja je na nase prostore unesena i prije 400 godina. Iako je invazivna vrsta
Obolodiplosis robiniae na ovim prostorima prvi put utvrdena 2007. godine, na stablima bagrema do sada nisu
primije¢ene znacajne $tete. U mjesecu lipnju 2018. godine utvrden je prvi nalaz parazitoida bagremove muhe
siskarice (Platygaster robiniae), iako se vjerojatno puno ranije javio, medutim, do sada nije opisan i predstavlja
novu vrstu u entomoloskom kompleksu na podrucju Bosne i Hercegovine.

KLJUCNE RIJECI: bagremova muha $idkarica, parazitoid, Hymenoptera, Platygastridae.

uvoD
INTRODUCTION

Bagrem je alohtona vrsta koja je introducirana s podruéja
Sjeverne Amerike. Znacajan je posebno u pcelarstvu, jer
je sama vrsta medonosna i najéesce se sadi u blizini nase-
lja i sluzi za pasu pcela. Posebno je znacajan kao brzora-
stuca vrsta, malih ekologkih zahtjeva, te se vrlo ¢esto ko-
risti kao vrsta za sanaciju klizi$ta. Bagremova muha
$iskarica (Obolodiplosis robiniae Haldeman) je prvi puta
utvrdena na podrucju Europe 2003. godine (Italija). Sku-
hrava i sur. (2007) su istu utvrdili na podrucju Bosne i
Hercegovine cetiri godine kasnije. Pernek i MatoSevi¢
(2009) su utvrdili parazitoida Platygaster robiniae Buhl &

Duso (Hymenoptera, Platygastridae) na ovoj invazivnoj
vrsti na podruéju Hrvatske, te drugi autori u drugim dr-
zavama (Wermelinger i Skuhrava, 2007; Buhli Duso, 2008;
Janos Balint i sur., 2010; To6th i sur., 2011; Bella, 2014;
Mieczkowska i Ambroziak, 2016; Buhl i Jaloszynski,
2018). P. robiniae svoj ciklus razvoja od jajeta do imaga
zavrSava za 28 dana (Kim i sur., 2011). Iako, na podrucju
Bosne i Hercegovine prisutnost parazitoida P. robiniae nije
da sada opisana, on se vjerojatno puno ranije javio, jer je
isti ranije utvrden na podrucju Hrvatske. Cilj ovoga rada
je bilo utvrdivanje prisutnosti parazitoida bagremove
muhe $igkarice morfoloskim putem na istrazivanim loka-
litetima i postotka parazitiranosti li¢cinki bagremove muhe
$iskarice.

*Dr. sc. Kenan Zahirovi¢, JP Sumsko-privredno drustvo Zenigko-dobojskog kantona d.0.o Zavidoviéi, Alije Izetbegovica 25, 72220 Zavidoviéi, Bosna i Hercegovina,

e-mail: zahirovic_kenan@yahoo.com

** Prof. dr. sc. Osman Mujezinovic, Sumarski fakultet Univerziteta u Sarajevu, Katedra za zastitu Suma, urbanog zelenila i lovnog gospodarenja, Zagrebacka 20, 71000

Sarajevo, Bosna i Hercegovina, e-mail: osmansfs@yahoo.com
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MATERIJAL | METODE
MATERIALS AND METHODS

Pregledom terena u lipnju 2018. godine u Bosni i Hercego-
vini na stablima bagrema (Robinia pseudoacacia L.) primi-
jecene su Siske izazvane Stetnikom O. robiniae. Detaljnim
pregledom siski utvrdene su licinke i kokoni ove invazivne
vrste, te prisutnost parazitoida P, robiniae (parazitirane li-
¢inke i kokoni). Istrazivanja su provedena na ukupno ¢etiri
op¢ine/lokaliteta na podrucju centralne Bosne (tablica 1).
Ukupno je prikupljeno 118 palisti¢a bagrema. Uzorci licinki
i kokona bagremove muhe $iskarice i parazitoida su saku-
pljeni i pohranjeni u 75% etanol, radi kasnijih morfoloskih
analiza. Razvojni stadijumi insekta su fotografirani preno-
snim mikroskopom SVP DM540 i digitalnim fotoaparatom.
Utvrdivana je parazitiranost li¢inki bagremove muhe $is-
karice na svim lokalitetima, te prosjecan broj $iski po pali-
sticu bagrema i li¢inki po $iski. Ovim istrazivanjem nije
proucavana biologija ovih vrsta.

REZULTATI
RESULTS

Parazitoid bagremove muhe $iskarice je prvi put otkriven
u Bosni i Hercegovini 12.6.2018. godine na podrucju op-
¢ine Tesanj. Iz 120 prikupljenih palisti¢a bagrema, na 78
palisti¢a bagrema utvrdeni su razvojni stadiji bagremove
muhe $iskarice ili prisutnost parazitoida (65%). Uz posto-
tak parazitiranosti utvrdivan je i prosjecan broj siski po pa-
listi¢u bagrema i li¢inki po $iski (tablica 2).

Tablica 1. Nalazi bagremove muhe Siskarice i parazitoida P robiniae u
Bosni i Hercegovini
Table 1. Records of blacklocust gall midge and parasitoid P robiniae in Bos-
nia and Herzegovina

Datum — Date Lokalitet — Locality ~ Koordinate — Coordinates
12.06.2018. TeSanj 44°35'1"N; 17°57°35"E
13.06.2018. Breza 44°1'34"N; 18°16'54"E
15.06.2018. Visoko 44°0°48"N; 18°5'27"E
13.06.2018. Vares 44°9'18"N; 18°19'19"E

Sumarski list, 5-6, CXLIIl (2019), 251254

DISKUSIJA | ZAKLJUCCI
DISCUSSION AND CONCLUSIONS

Bagremova mubha $iskarica je najvjerojatnije na podrudje

Europe unesena sadnim materijalom (Pernek i Mato$evi¢,

2009). U siskama koje je izazvala bagremova muha $iska-

rica na svim ispitivanim lokalitetima u Bosni i Hercegovini,

utvrdena je i prisutnost parazitoida Platygaster robiniae.

Tako se radi o0 malom broju parazitiranih li¢inki u $iskama,

znacajna je prisutnost ovog insekta u entomoloskom kom-

pleksu Bosne i Hercegovine, jer umanjuje brojnost popula-
cije bagremove muhe $iskarice. Prema Pernek i Mato$evi¢

(2009) utvrdeno je da ako je postotak parazitiranosti licinki

mali, to je pokazatelj da je populacija bagremove muhe §is-

karice umanjena. Kako je na palisti¢cima bagrema pronaden
velik broj praznih $iski, moze se zakljuciti da licinke koje su
pronadene u $iskama pripadaju drugoj generaciji, posebice
jer je na podrucju opéine Vares pronaden kokon bagremove
muhe $iSkarice iz prve generacije. Op¢ina Vares$ se nalazi
na 850 m nadmorske visine, te je od svih istrazivanih loka-
liteta na najve¢oj nadmorskoj visini, gdje se snijeg dugo za-
drzava, pa stoga i ne treba ¢uditi kasnjenje i u razvoju ovog
$tetnika. Utvrdivan je prosjecan broj $iski po palisti¢ima
bagrema i broja li¢inki u $iSkama te njihova parazitiranost.

Sli¢ne rezultate su dobili i drugi autori (Mihajlovi¢ i sur.,

2008; Pernek i MatoSevié, 2009). Toth i sur. (2011) su u svo-

jim istrazivanjima utvrdili da parazitiranost li¢inki moze i¢i

¢ak i preko 40%.

Na osnovi provedenih istrazivanja moze se zakljuditi slje-

dece:

- Bagremova muha $iskarica (Obolodiplosis robiniae)
utvrdena je na svim lokalitetima istrazivanja, te ju je lako
uociti na terenu;

— Prosjec¢an broj $iski po palisti¢u bagrema kretao se od 1,04
do 1,48;

- Prosjecan broj licinki po $iski kretao se od 0,42 do 0,77;

- Utvrden je prvi nalaz parazitoida Platygaster robiniae, koji
ujedno predstavlja novu vrstu u entomoloskom kom-
pleksu Bosne i Hercegovine;

- Parazitiranost licinki bagremove muhe $iSkarice iznosila
je od 6,66 do 14,28%.

Tablica 2. Prosjecan broj $iski po palisticu bagrema i li¢inki po Siski i parazitiranost bagremove muhe Siskarice po lokalitetima u Bosni i Hercegovini
Table 2. Average number of galls and larvae on acacia leaflet and parasitism of black locust gall midge on different localities in Bosnia and Herzegovina

Prosjecan broj li¢inki po Siski /

Postotak parazitiranosti /

Lokalitet / Prosjecan broj Siski po palisticu /

Locality Average number of galls on leaflet
Tesanj 1,44+0,67
Breza 1,21+0,49
Visoko 1,48=+0,70
Vare$ 1,04+0,20
Ukupno/Total 1,32+0,59

Average number of larvae in galls

Percentage of parastitism

0,51=+0,67 9,52
0,42+0,50 8,33
0,77+1,05 14,28
0,65+0,48 6,66
0,57+0,71 10,14
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Slika 1, 2, 3, 4, 5 i 6. Siske na palisti¢ima bagrema; bijele liginke; Zute litinke; kokon bagremove muhe $i$karice; parazitirana liginka i kokoni par-
azitoida P, robiniae

Picture 1, 2, 3, 4, 5 and 6. Galls on acacia leaflet; white larvae; yellow larvae; coccon of black locust gall midge; parasitised larvae; and coccons of par-
asitoid P robiniae
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Acacia is an allochthonous tree species that has been introduced into our region 400 years ago. Al-
though the invasive species of Obolodiplosis robiniae in this region was first determined in 2007, sig-
nificant damages have not been recorded on the acacia trees. Average number of galls on black locust
leaflet were from 1,04 to 1,48. Average number of larvae in galls were from 0,42 to 0,77. In June of
2018, the first record of a parasitoid of black locust gall midge (Platygaster robiniae) was determined,
although it is likely that was occured earlier, but this is the first record and represents a new species in
the entomological complex in the territory of Bosnia and Herzegovina. Parasitism of larvae of
Obolodiplosis robiniae were from 6,66 to 14,28% on different localities.

KEY WORDS: black locust gall midge, parasitoid, Hymenoptera, Platygastridae.



UDK 630* 181.6 + 187 S}ruéni clanci — Professional papers
https://doi.org/10.31298/s.143.5-6.7 Sumarski list, 5-6 (2019): 255-264

PREPOZNAVANJE | KARTIRANJE SUMSKIH
STANISTA NATURA 2000 U HRVATSKOJ (l) - 91E0*,
ALUVIJALNE SUIVIE S CRNOM JOHOM ALNUS
GLUTINOSA | OBICNIM JASENOM FRAXINUS
EXCELSIOR (ALNO-PADION, ALNION INCANAE,
SALICION ALBAE)

IDENTIFICATION AND MAPPING OF NATURA 2000 FOREST
HABITAT TYPES IN CROATIA (I) — 91E0*

ALLUVIAL FOREST WITH BLACK ALDER ALNUS GLUTINOSA
AND COMMON ASH FRAXINUS EXCELSIOR (ALNO-PADION,
ALNION INCANAE, SALICION ALBAE)

lvana PLISO VUSIC', Irena SAPIC?*, Joso VUKELIC?

SAZETAK

U radu je opisano 16 Sumskih stani$nih tipova iz Nacionalne klasifikacije stani$ta Republike Hrvatske koji su obu-
hvaceni stani$nim tipom 91E0* Natura 2000. On je prioritetni europski stanisni tip, a odnosi se na moc¢varne, po-
vremeno poplavne i vlazne Sumske zajednice. Od drveca prevladavaju — ovisno o tipu — uskolisne vrbe, bijela i crna
topola, bijela i crna joha, poljski i obi¢ni jasen. U prizemnom su sloju glavne higrofilne vrste uz veci ili manji udjel
biljaka iz okolnih $uma visih polozaja. U ¢lanku je europski stanis$ni tip 91E0* detaljnije prikazan, a svaki stani$ni
tip iz nacionalne klasifikacije predstavljen je kratkim opisom s arealom i dijagnostickim pokazateljima. Takoder
su navedeni i njegovi povezani tipovi, odgovaraju¢i kod prema EUNIS-ovoj klasifikaciji i literatura u kojoj je po-
drobnije opisan. Clanak ima prakti¢nu vaznost jer pomaze u prepoznavanju i kartiranju $umskih stani$nih tipova,
a ti se zadaci upravo provode u hrvatskom $umarstvu.

KLJUCNE RIJECI: stanigni tip 91E0* Natura 2000, Nacionalna klasifikacija stani$ta, fumski stani$ni tipovi, higro-
filne $ume, Republika Hrvatska

uvoD T . o
INTRODUCTION i stz.in.151.nh tll_?OV?- N.asta.la je spoznajom ¢injenice da je sve-
koliki ljudski utjecaj toliko snazan da postaje ozbiljna pri-
Natura 2000 je primarna ekoloska mreza Europske unije  jetnja opstanku znacajnoga dijela europske prirodne ba-
koja obuhvada podrudja vazna za oéuvanje ugrozenih vrsta  $tine. Svaka drzava ¢lanica EU-a odredila je podrucja mreze

! lvana PliSo Vusi¢, dipl. ing. Sumarstva, Grad Zagreb, Gradski ured za prostorno uredenje, izgradnju Grada, graditeljstvo, komunalne poslove i promet, Trg S. Radica 1,
10000 Zagreb
2 dr. sc. Irena Sapi¢, prof. dr. sc. Joso Vukeli¢, Zavod za ekologiju i uzgajanje Suma, Sumarski fakultet SveuciliSta u Zagrebu, SvetoSimunska 25, 10000, Zagreb, Hrvatska
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Natura tako da ostvaruju ciljeve zbog kojih je utemeljena.
Ekoloska mreza Natura 2000 obuhvaca u Hrvatskoj 36,67 %
kopnene povrsine, $to je gotovo dvostruko vise od prosjeka
zemalja clanica EU. Hrvatska pripada rijetkim zemljama koje
se prostiru ¢ak na Cetiri biogeografske regije (od ukupno 11).

Buduci da Natura 2000, kao i druge klasifikacije europske
razine, nije mogla pokriti sve stani$ne tipove pojedinih za-
malja, one su, poput Hrvatske, izradile i ozakonile nacio-
nalne klasifikacije stanista.

Nacionalna klasifikacija stanista (NKS) Republike Hrvatske
izradena je prije petnaestak godina, a ozakonjena je 2006,
2009.12014. godine. U posljednjoj klasifikaciji iz 2014. go-
dine definirano je 107 prirodnih Sumskih sastojina na ce-
tvrtoj razini i 27 tipova antropogeniziranih Sumskih stani-
$ta (Pravilnik o vrstama stani$nih tipova, karti stanista,
ugrozenosti i rijetkim stani$nim tipovima, te 0 mjerama za
oc¢uvanje stani$nih tipova, NN 88/2014). Sumski stani$ni
tipovi RH-a temelje se na fitocenoloskim nacelima, pri
¢emu stani$ni tip predstavlja asocijacije, u rijetkim slucaje-
vima subasocijacije.

Svrha je ovoga rada da pomogne prepoznavanju, razgra-
nicenju i kartiranju stani$nih tipova NKS-a obuhvacenih
kategorijom (europski stanisni tip) 91E0*. U ¢lanku je pri-
loZen kratak opis svakoga tipa i njegovi dijagnosticki pa-
rametri. Oni obuhvacaju najvaznije florne i ekoloske oso-
bitosti tipa. Takoder su navedeni povezani tipovi s kojima
je opisani stani$ni tip srodan ili s kojima se moZe zamije-
niti. Uza svaki tip navedeni su literaturni izvori u kojima
je potpunije istrazen ili opisan, te njegov kod prema EU-
NIS-ovoj (European Nature Information System) klasifika-
ciji Europske agencije za okolis. Ona najpodrobnije rascla-
njuje tipove Natura 2000, a postaje obvezan dio izvjestaja
koji se rade za EU.

Poslovi vezani uz ovu problematiku vrlo su aktualni u hr-
vatskom Sumarstvu jer slijedi kartiranje $uma prema Naci-
onalnoj klasifikaciji stanista, a ubrzo i uspostavljanje mo-
nitoringa na osjetljivim i ugrozenim vrstama i tipovima.
Znanstveni naziv visih biljaka uskladeni su prema bazi po-
dataka Flora Croatica Database (Nikoli¢ 2015), a latinski i
hrvatski nazivi biljnih zajednica, odnosno stanisnih tipova
preuzeti su iz opisa Nacionalne klasifikacije stanista RH-a,
IV. verzija iz 2014. godine.

STANI§I\VII TIP 91E0* | NJEGOVE
SPECIFICNOSTI
91E0* HABITAT TYPE AND ITS FEATURES

Prema Priru¢niku za interpretaciju stanista Europske unije
- EUR 28 (2013) tip 91E0* obuhvaca ,,poplavne $ume s vr-
stama Fraxinus excelsior i Alnus glutinosa uz nizinske i bre-
zuljkaste vodotoke umjerenih i borealnih europskih pod-
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rucja (44.3: Alno-Padion); poplavne Sume bijele johe Alnus
incana u brdskim i predbrdskim rijekama Alpa i sjevernih
Apenina (44.2: Alnion incanae); stablaste sastojine bijele
vrbe, krhke vrbe i crne topole uz srednjoeuropske nizinske,
brdske ili submontanske rijeke (44.13: Salicion albae). Sve
se vrste javljaju na aluvijalnim, teskim tlima koja se povre-
meno plave porastom razine vodotoka, ali su ina¢e dobro
isusena i prozracna tijekom niske vode. U sloju zeljastoga
bilja redovito su prisutne brojne visoke vrste (Filipendula
ulmaria, Angelica sylvestris, Cardamine spp., Rumex sangu-
ineus, Carex spp., Cirsium oleraceum), a mogu se pojaviti
razliciti proljetni geofiti poput Ranunculus ficaria, Anemone
nemorosa, A. ranunculoides, Corydalis solida.

Florni sastav obiljezava drvece: Alnus glutinosa, Alnus in-
cana, Fraxinus excelsior, Populus nigra, Salix alba, S. fragilis,
Betula pubescens, Ulmus glabra te prizemno rasce: Angelica
sylvestris, Cardamine amara, C. pratensis, Carex acutiformis,
C. pendula, C. remota, C. strigosa, C. sylvatica, Cirsium ole-
raceum, Equisetum telmateia, Equisetum spp., Filipendula
ulmaria, Geranium sylvaticum, Geum rivale, Lycopus euro-
paeus, Lysimachia nemorum, Rumex sanguineus, Stellaria
nemorum, Urtica dioica.”

Iz opisa tipa 91E0* jasno je da je uvjetovan vodnim rezi-
mom i da se javlja na poplavnim podruéjima uz vodotoke,
obi¢no na mjestima gdje je razina podzemne vode visoka,
a plavljenje povremeno, uz zadrzavanje poplavne vode. Tla
su pretezito eutrofnoga karaktera, umjereno su bogata ba-
zama. Mnoge su takve Sume u intenzivnoj dinamici i dio su
sukcesivnoga niza u razvoju vegetacije poplavnih i mokrih
stanista. S druge strane, neki su tipovi moc¢varnih crnojo-
hovih Suma reliktnoga karaktera.

Na rubovima sastojina stani$ta 91E0* pojavljuju se drugi
vegetacijski tipovi, ali i razli¢ite Sumske sastojine. Upravo
su one stabilna sastavnica u prijelazima prema okolnim pri-
rodnim ekosustavima. Ti su prijelazi, od vlaznih do suhih
$uma i iz otvorenih u zatvorenije zajednice, vazan aspekt
ekoloskih varijacija, a u kona¢nici osiguravaju veliku bio-
raznovrsnost staniSnoga tipa.

Sumski stanisni tipovi koji pripadaju kategoriji 91E0* ne-
maju istovjetnu gradu, dinamiku, opterecenost, pa ni pro-
cese vazne za njihovo o¢uvanje i upravljanje. S toga su as-
pekta Sume u nizinskom podruéju najranjivije te su
izvrgnute mnogim zahvatima koji utje¢u na njihovu stabil-
nost. Njihovo je o¢uvanje i upravljanje slozenije jer su op-
tere¢ene brojnim iskopavanjem materijala, industrijskom
proizvodnjom, poljoprivrednom proizvodnjom, izgrad-
njom infrastrukture, odlaganjem otpada, turistickom ak-
tivnoscu i sli¢no (Prpic¢ 2005).

Sumske zajednice europskoga stanignoga tipa 91E0* naj-
znacajniji su prevencijski prirodni objekti u zastiti od po-
plava i pogresne regulacije toka rijeka, ekoloski su koridor
za velike sisavce, skloniSte mnogih vrsta beskraljeznjaka,
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stanista su za hranjenje i gnijezdenje mnogih vrsta ptica, u
njima rastu ili obitavaju mnoge rijetke i ugrozene vrste. To
su sve razlozi zbog kojih je 91E0* proglasen prioritetnim
tipom, $to znaci da je u opasnosti od nestanka i da je njegov
areal ve¢inom na teritoriju Europske unije.

Siroki opis tipa 91E0* ne uklju¢uje sve vegetacijske oblike
njegova pojavljivanja, posebice na podrucjima koja poput
Hrvatske imaju Cetiri vegetacijske regije veoma raznolikih
ekoloskih uvjeta i grade. Odnosi se to u prvom redu na
$umske tipove s poljskim jasenom (Fraxinus angustifolia)
i moé¢varne $ume crne johe. Taj je nedostatak ve¢inom ri-
jesen u Nacionalnoj klasifikaciji stanista RH-a, gdje se eu-
ropski stani$ni tip 91E0* nalazi u 16 nacionalnih stani$nih
tipova.

EUROPSKI STANISNI TIP 91E0*

U NACIONALNOJ KLASIFIKACIJI STANISTA
REPUBLIKE HRVATSKE

EUROPEAN HABITAT TYPE 91E0*

IN THE NATIONAL HABITAT CLASSIFICATION
OF CROATIA

Prema Nacionalnoj klasifikaciji stanista Republike Hrvat-
ske (NN 88/14, IV. tekstna verzija) poplavne i mokre Sume
obuhvacene su sa 16 stanisnih tipova, a oni su svrstani u
dvije velike skupine, odnosno u ¢etiri podskupine. To su:

E.1. Priobalne poplavne vrbove i topolove $ume (Salicion
albae So6 1930)

E.1.1. Obuhvacaju poplavne vrbove $ume
E.1.1.1. - Poplavna $uma bijele i krhke vrbe
E.1.1.2. - Poplavna $uma bijele vrbe
E.1.1.3. - Poplavna $uma vrba i topola

E.1.2. Poplavne topolove Sume (Populion albae
Br.-BL 1931)
E.1.2.1. - Poplavna $uma bijele topole
E.1.2.2. - Poplavna $uma crne i bijele topole

E.1.3. Sume bijele johe (Alnion incanae Pawl. in Pawl.

etal. 1928)
E.1.3.1. - Suma bijele johe sa zimskom
preslicom

E.1.3.2. - Suma bijele johe s mrtvom koprivom
E.2. Poplavne Sume hrasta luznjaka, crne johe i poljskoga
jasena
E.2.1. Poplavne $ume crne johe i poljskoga jasena
Sume mocvarnoga tipa (Alnion glutinosae

Malcuit 1929, Alno-Padion Knapp ex
Medwecka-Kornas 1957 p.p.)

E.2.1.4. - Suma crne johe s trusljom
E.2.1.6. - Suma crne johe s dugoklasim $asem
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E.2.1.7. - Suma poljskoga jasena s kasnim
drijemovcem
E.2.1.9. - Suma crne johe s mo¢varnim $aem

Povremeno poplavne i mokre Sume (Alnion
incanae, Alno-Padion p.p.)
E.2.1.1. - Suma veza i poljskoga jasena
E.2.1.2. - Suma gorskoga jasena s razmaknu-
tim $aSem
E.2.1.3. - Suma crne johe s blijedozuckastim
$aSem
E.2.1.5. - Mjesovita Suma crne johe i poljskoga
jasena sa sremzom
E.2.1.8. - Suma crne johe s gajskom migjaki-
njom
Stani$ni tip 91E0* je u Hrvatskoj veoma raznolik i nalazi se
u svakoj biogeografskoj regiji s vise kategorija. Njihov ¢e
broj biti jo$ ve¢i kada se potpunije istraze i u NKS uvrste
$ume crne johe i poljskoga jasena iz sredozemnoga
podrudja, sastojine crne johe i obi¢noga jasena dinarskoga
podrugja, pa i srodne zajednice sjeverne Hrvatske. Sume
poljskoga jasena s razmaknutim Sasem (Carici remotae-
Fraxinetum oxycarpae Pedrotti 1970 ex 1992) iz Motovun-
ske Sume u Istri (Vukeli¢ i dr. 2018) do nove revizije NKS-a
treba svrstati u tip E.2.1.7., a Sume crne johe uz kragke vo-
dotoke sredozemnoga podrucja (Romac 2017) u tip E.2.1.9.

OPIS TIPOVA PREMA NACIONALNOJ
KLASIFIKACIJI STANISTA

TYPES DESCRIPTION ACCORDING

TO THE NATIONAL HABITAT CLASSIFICATION

E.1. Priobalne poplavne vrbove i topolove sume (Salicion
albae)

E.1.1.1. - Poplavna $uma bijele i krhke vrbe (Salicetum
albae-fragilis S06 (1930) 1958) — Ova je pionirska, mjeso-
vita zajednica uskolisnih vrba fragmentarno i na manjim
povrsinama rasprostranjena u Podravini, u Gorskom kotaru
uz rijeku Kupu te uz vodotoke dinarskoga podrudja gdje
raste krhka vrba. Najcesce se nalazi uz same obale pa je sta-
niste izvrgnuto ¢e$¢im poplavama. Uz uskolisne vrbe rastu
Urtica dioica, Phalaris arundinacea, Caltha palustris, Lysi-
machia vulgaris, Galium palustre, Myosotis scerpioides, Lyco-
pus europaeus, Angelica sylvestris i druge visoke vrste na
tlima bogatim hranivima.

Prepoznatljivosti tipa pridonose ova obiljezja: sloj drveca
grade Salix alba, S. fragilis, S. purpurea, oskudan sastav pri-
zemnoga ra$ca s visokim vrstama poplavnih podrudja, gr-
mlje razvijeno na visim polozajima.

Povezani tip: E.1.1.2.

EUNIS-ov kdd: G1.1141
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Literatura: Trinajsti¢ 2008, Willner i Grabherr
2007.

E.1.1.2. - Poplavna $uma bijele vrbe (Salicetum albae
Issler 1926) — Vece se povrsine rasprostiru u Podravini i
Podunavlju, a drugdje su skupine stabala ili manje suvisle
sastojine. Poplavna voda izravno ulazi u sastojine, a tla su
nerazvijena, bez horizonata, pod ucestalim nano$enjem se-
dimentnoga materijala. U sloju drveca prevladava bijela
vrba, ¢esto s adventivnim korijenjem koje visi s debla uz
same vodotoke. Uz bijelu vrbu rastu rakita, bademasta vrba
i crna topola. Gusti sloj grmlja Cesto ispreplece plava kupina,
svib i neofiti Fraxinus americana s.l. i Acer negundo. Sloj
prizemnoga rasca razvija se nakon prirodnoga prorjediva-
nja malata. U njemu su higrofiti Galium palustre, Carex
elata, Iris pseudacorus, Polygonum hydropiper, Urtica dioica,
Symphytum officinale, Ranunculus repens, Solanum dulca-
mara i druge vrste.

Prepoznatljivosti tipa pridonose ova obiljezja: prevlast bi-
jele vrbe, staniste obraslo plavom kupinom i visokim zelja-
stim vrstama, izostanak vrsta sus$ih stanista.

Povezani tipovi: E.1.1.1.1 E.1.1.3.
EUNIS-ov kod: G1.1141
Literatura: Raus 1976, Herpka 1979.

E.1.1.3. - Poplavna $uma vrba i topola (Salici albae-Po-
puletum nigrae Tx. 1931) — U Podravini i Podunavlju raste
na nesto vi$im i manje plavljenim stani$tima nego $uma
bijele vrbe. Sloj drveca ¢ine bijela vrba, crna topola i mje-
stimice bijela topola. Ona se posebice dobro razvija vegeta-
tivno nakon cistih sjeca. U donjim polozajima prizemnoga
ra$¢a brojni su higrofiti: Polygonum hydropiper, Galium pa-
lustre, Potentilla reptans, Ranunculus repens, Urtica dioica,
Scutellaria galericulata, Phalaris arundinacea, a u gornjima
im se pridruzuju vrste vlaznih tipova, ali vi$ih polozaja
(Glechoma hederacea, Agrostis stolonifera, Lycopus euro-
paeus, Lysimachia nummularia).

Prepoznatljivosti tipa pridonose ova obiljezja: mjesovite
$ume bijele vrbe i crne topole, rjedi sloj grmlja, uz vrste mo-
¢varnih stanista rastu i vrste manje vlaznih lokaliteta.

Povezani tipovi: E.1.1.2, E. 1.2.2.
EUNIS-ov kod: G1.1141
Literatura: Rau$ 1976, Herpka 1979.

E.1.2.1. - Poplavna $uma bijele topole (Populetum albae
/Br.-Bl./ Tchou 1947) — Poplavne Sume bijele topole vezane
su uz sredozemno podrucje Hrvatske. Nalazimo fragmen-
tarne ostatke nekada$njih sastojina uz dolinu Neretve ili
pionirske sastojine u sukcesiji na povremeno poplavnim
terasama uz Krku, Cetinu i druge rijeke jadranskoga sliva.
U sloju drveca prevladava bijela topola, a uz nju je ¢escée
Populus nigra, rjede Fraxinus angustifolia i Ulmus minor.
Od ostalih vrsta cesti su Rubus ulmifolius, Asparagus acuti-
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folius, Cynanchum hyrundinaria, Bryonia dioica, Arundo
donax, Brachypodium sp. i druge.

Prepoznatljivosti tipa pridonose ova obiljezja: skupine sta-
bala s potpunom prevlas¢u bijele topole, grmlje i prizemno
rasce s vrstama sredozemne i kontinentalne rasprostranje-
nosti.

Povezani tip: -
EUNIS-ov kdd: G1.3157
Literatura: Trinajsti¢ 2008, Douda i dr. 2016.

E.1.2.2. - Poplavna Suma crne i bijele topole (Populetum
nigro-albae Slavni¢ 1952) - Zajednica je rasprostranjena i
opisana samo u Podunavlju juznoga ruba Panonske nizine.
Karakterizira ju su$e staniste u odnosu na prethodne tipove,
mjeSovit sastav drveca s crnom i bijelom topolom i rjedom
bijelom vrbom. Zbog visih terena, duzega razdoblja bez po-
plava i povoljnijih ekoloskih uvjeta u tlu (humofluvisol)
znatno su slabije izrazeni procesi recentne aluvijalne aku-
mulacije pa nastaje humizacija. Uz plavu su kupinu u flor-
nom sastavu u grmlju cesti Cornus sanguinea, Viburnum
opulus, Frangula alnus, Crataegus pentagyna, Sambucus ni-
gra,auprizemnom sloju higrofiti Lycopus europaeus, Agrostis
stolonifera, Carex remota, C. riparia, Poa trivialis, Scrophula-
ria elata.

Prepoznatljivosti tipa pridonose ova obiljezja: crna i bijela
topola u sloju drveca, bijela vrba samo pojedina¢no, prisut-
nost vrsta visih stanista poplavnih podrudja, izrazeni pro-
cesi pedogeneze.

Povezani tip: E.1.1.3.

EUNIS-ov kod: G1.1141

Literatura: Slavni¢ 1952, Rau$ 1976, Herpka 1989,
Pernar i Baksi¢ 2005.

E.1.3.1. Suma bijele johe sa zimskom preslicom (Equiseto
hiemali-Alnetum incanae Moor 1958) — Ovaj je stani$ni
tip rasprostranjen u sjeveroisto¢noj Podravini, posebice u
okolici Varazdina. Razvija se na prozra¢nim i humusnim
tlima povrh pjeskovitoga i $ljunkovitoga materijala uz ak-
tivne vodotoke. Od drveca prevladava bijela joha, cesta je
crna topola, a rjede su bijela i krhka vrba i crna joha. Od
grmlja pridolaze Prunus padus, Rubus caesius, Sambucus
nigra i Humulus lupulus, a u prizemnom rascu velike i su-
visle facijese gradi zimska preslica (Equisetum hiemale). Uz
nju su prisutne vrste povremeno poplavnih i vlaznih stani-
$ta, ali i mezofiti Pulmonaria officinalis, Paris quadrifolia,
Symphytum tuberosum, Viola reichenbachiana. U proljet-
nom aspektu Cesti su geofiti Galanthus nivalis 1 Leucojum
vernum, a u drugom dijelu vegetacijskoga razdoblja neofit
Solidago gigantea.

Prepoznatljivosti tipa pridonose ova obiljezja: prevlast bi-
jele johe, prekinut i heterogen sklop drveca, u prizemnom
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sloju facijesi zimske preslice, ¢esto na povrsini $ljunak ili
pijesak.
Povezani tip: -

EUNIS-ov kod: G1.122
Literatura: Trinajsti¢ 1964, Vukeli¢ i dr. 2018.

E.1.3.2. Suma bijele johe s mrtvom koprivom (Lamio or-
valae-Alnetum incanae Dakskobler 2010) - Zajednica je
rasprostranjena u Gorskom kotaru uz rijeku Kupu i njezine
pritoke. Razvija se uz obale, na vlaznim obroncima s pro-
cjednom vodom, na napustenim poljoprivrednim povrsi-
nama, na rije¢nim sprudovima gdje se ¢esto nadovezuje na
pionirske zajednice uskolisnih vrba. Uz bijelu johu u drvecu
su Cesti Fraxinus excelsior, Salix eleagnos, a u sloju prize-
mnoga ras¢a uz vrste poplavnih i vlaznih terena velik je
udjel mezofita iz zonalnih bukovih §uma. Tu prednjace ilir-
ske vrste Lamium orvala i Helleborus dumetorum.

Prepoznatljivosti tipa pridonose ova obiljezja: prevlast bi-
jele johe, higrofilnih i velik broj i pokrovnost mezofilnih
vrsta iz bukovih Suma.

Povezani tip: -
EUNIS-ov kéd: G1.1211
Literatura: Vukeli¢ i dr. 2011, 2017, 2018.

E.2.1. Poplavne $ume crne johe i poljskoga jasena

E.2.1.1. Suma veza i poljskoga jasena (Fraxino angustifo-
liae-Ulmetum laevis Slavni¢ 1952) - Ovaj je stani$ni tip
zavr$ni stadij u razvoju vegetacije na najvisim polozajima
(mikrouzvisinama) izravno poplavnih podruéja Podravine,
Baranje uz Dunav do Iloka i Save u spa¢vanskom podrucju.
U njem je upadljiva stalna nazo¢nost edifikatorskih vrsta
— veza, poljskoga jasena i hrasta luznjaka, te bogat i bujan
sloj grmlja i prizemno ras¢e u kojem su najrasprostranjenije
vrste Carex remota, Festuca gigantea, Polygonum hydropiper,
Rubus caesius, Urtica dioica, Glechoma hederacea, Iris pse-
udacorus, Circaea lutetiana, Gallium aparine i Solidago gi-
gantea. U Podravini su Cesti Prunus padus, Lonicera capri-
folium, Aegopodium podagraria, Lamium orvala,
Pulmonaria officinalis, Allium ursinum, Brachypodium syl-
vaticum, a u Podunavlju neofiiti Morus alba, Fraxinus ame-
ricana sil., Acer negundo.

Prepoznatljivosti tipa pridonose ova obiljezja: mjeSovitost
sastojina s udjelom jasena, veza, nizinskoga brijesta i hrasta
luznjaka koji ne smije biti dominantan, izostanak mocvar-
nih vrsta.

Povezani tipovi: E.2.1.5.1 E.2.2. (Genisto elatae-
-Quercetum roboris)

EUNIS-ov kéd: G1.2231

Literatura: Rau$ 1976, Vukeli¢ i Bari¢evi¢ 2004,
Pernar i dr. 2004.
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E.2.1.2. Suma gorskoga jasena s razmaknutim $asem (Ca-
rici remotae-Fraxinetum excelsioris W. Koch 1926 ex Fa-
ber 1936) - Ova je srednjoeuropska zajednica trajni stadij
uvjetovan periodi¢nom poplavom i stalnim vlaZenjem sta-
nista. Rasprostire se u manjim depresijama uz vodotoke pa
se tlo ne isusuje tokom cijele godine. U Hrvatskoj nije do
sada fitocenoloski istrazivana, a prema arealu obi¢noga ja-
sena moze se o¢ekivati fragmentarno u manjim skupinama,
u prvom redu u dinarskom podrucju iznad 400 (500 m). U
sloju drveca uz obi¢ni jasen Cesta je pojedinacna crna joha,
a od ostalih vrsta najcesce su Oxalis acetosella, Lamium ga-
leobdolon, Carex remota, Carex pendula, Caltha palustris,
Equisetum sylvaticum, Brachypodium sylvaticum, Allium ur-
sinum, Veratrum album.

Prepoznatljivosti tipa pridonose ova obiljezja: prevlast obic-
noga jasena u sloju drveca, vlazno i povremeno mokro sta-
niste, higrofilne i mezofilne vrste ravnomjerno rasprostra-
njene.

Povezani tipovi: E.2.1.9., E.1.3.2.,, eventualno
E2.1.3.iE.2.1.8.

EUNIS-ov kod: G1.2111

Literatura: Willner i Grabherr 2007.

E.2.1.3. Suma crne johe s blijedozuckastim $asem (Carici
brizoidis-Alnetum glutinosae Ht. 1938) — Ovaj $iroko
shvacen stani$ni tip prostire se uz vodotoke i jarke brezulj-
kasto-brdskoga dijela sjeverne Hrvatske te u nizinskom di-
jelu u okolici Zagreba. U objema varijantama fizionomiju
zajednice potpuno odreduju ,,valovi® blijedozuckastoga sasa
(Carex brizoides), no u nizinskom dijelu uz $as su ¢este Des-
campsia cespitosa (busika, poznata po nizim ,,dzombama®),
Lysimachia vulgaris, Poa trivialis i vrste vlaznih livada na
kojima zajednica Cesto inicijalno nastaje. U brezuljkasto-
brdskom podrucju uz johu i $as ¢es¢i su mezofiti (Carpinus
betulus, Acer campestre, Ligustrum vulgare, Oxalis acetosella,
Asarum europaeum, ponegdje i bukva), a nerijetko se
stagnirajuca voda javlja u manjim depresijama uz korito
vodotoka.

Prepoznatljivosti tipa pridonose ova obiljeZja: prevlast crne
johe u sloju drveca, blijedozuckastoga (lelujavoga, drhta-
voga) $asa u prizemnom sloju, manji broj vrsta nego u tipu
E2.1.38.

Povezani tip: E.2.1.8.

EUNIS-ov kod: G1.21211 1 G1.22312

Literatura: Horvat 1938, Hruska-Dell' Uomo 1974,
Baricevi¢ 2002, Vukeli¢ 2012.

E.2.1.4. Suma crne johe s trusljom (Frangulo-Alnetum
glutinosae Raus /1971/ 1973) - Ovaj stanisni tip predstav-
lja mocvarne $ume crne johe, a nastao je najcesce zarasta-
njem bivsih vodotoka u Posavini. Crna se joha razvija u
sukcesivnim fazama pri ¢emu se florni sastav vrlo sporo
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mijenja. Johova su stabla u optimalnoj fazi razvijena na $i-
rokim izdignutim pridancima (,,¢unjevima®) najvjerojatnije
nastalima rastom postranoga adventivnoga korijenja u
uvjetima visoke vode i nedostatka kisika (Glavac 1960). Na
pridancima se razvijaju mezofilnije vrste (najcesce
Symphytum tuberosum, Dryopteris carthusiana, Rubus ca-
esius, Solanum dulcamara), dok medu njima u poplavnim
i mokrim uvjetima rastu higrofiti. U terminalnoj fazi pri-
danci polako propadaju, a mijenja se i vegetacijski sastav u
korist hrasta luznjaka i vrsta koje rastu na manje mokrim i
poplavnim zajednicama.

Prepoznatljivosti tipa pridonose ova obiljezja: prevlast crne
johe, izostanak mezofilnih vrsta, potpuna prekrivenost te-
rena prizemnim ras¢em s obiljem Saseva, povrsinska voda
u hladnijem dijelu godine i u proljece.

Povezani tipovi: E.2.1.6.1 E.2.1.9.
EUNIS-ov kod: G1.4141
Literatura: Raus 1971, 1973, 1975, 1993.

E.2.1.5. MjeSovita Suma crne johe i poljskoga jasena sa
sremzom (Pruno-Fraxinetum angustifoliae Glavac 1960)
- Zajednica je karakteristi¢na za susi tip crnojohovih Suma
Podravine, uz dominantnu crnu johu i poljski jasen, dok je
florno i fizionomski veoma znacajna sremza (Prunus pa-
dus). Staniste je vlazno, a mikrodepresije su sa stagniraju-
¢om povrsinskom vodom vrlo rijetke. Tlo je bogato dusi-
kom pa su uz navedene vrste Cesti nitrofiti Sambucus nigra,
Lamium purpureum, Galium aparine, Glechoma hederacea,
Cerastium sylvaticum, Lysimachia nummularia, Urtica dio-
ica, Geum urbanum, Circaea lutetiana. Osim sremze i crne
bazge u gustom su sloju grmlja éesti Cornus sanguinea, Eu-
onymus europaea i Crataegus monogyna.

Prepoznatljivosti tipa pridonose ova obiljezja: uz dominan-
tnu johu Cest je poljski jasen, gusti sloj grmlja sa sremzom,
nitrofiti na vlaznom stanistu bez poplavnih depresija.

Povezani tip: E.2.1.9.

EUNIS-ov kod: G1.2231

Literatura: Glavac 1960, 1975, Raus i Vukeli¢ 1993,
Vukeli¢ i dr. 2006.

E.2.1.6. Suma crne johe s dugoklasim $asem (Carici elon-
gatae-Alnetum glutinosae W. Koch 1926 ex Tx. 1931 ) -
Rije¢ je o najrasprostranjenijoj i najpoznatijoj mocvarnoj
zajednici crne johe u Europi. U Hrvatskoj je rasla u okolici
Durdevca, no mnoge povrsine pod tom zajednicom u po-
sljednjih su Sezdesetak godina nestale i na njima je danas
susa zajednica Pruno padi-Fraxinetum angustifoliae. Suma
crne johe s dugoklasim $asem zadrzala se tek u depresijama
gdje je podzemna voda visoka u duljem razdoblju pa sta-
gnira na povrsini, posebice u zimi i po¢etkom proljeca. Ra-
zlozi za promjenu opsega i nacina vlazenja pronalazimo
ponajprije u hidromelioracijskim zahvatima na $irem pro-
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storu. Medutim, sve promjene nisu dosle naglo i nisu dje-
lovale stresno da bi dovele do propadanja Suma.

Prepoznatljivosti tipa pridonose ova obiljezja: prevlast crne
johe i mocvarnih vrsta s visokim $asevima, izostanak vrsta
susih vegetacijskih tipova, povrsinska voda u zimi i rano
proljece.

Povezani tipovi: E.2.1.4.12.1.9.
EUNIS-ov kod: G1.4112
Literatura: Glavac 1960, 1975, Vukeli¢ i dr. 2006.

E.2.1.7. Suma poljskoga jasena s kasnim drijemovcem
(Leucojo-Fraxinetum angustifoliae Glava¢ 1959) — Ovaj
tip zauzima depresije u zoni poplavne vode u slivovima ri-
jeka Lonje, Kupe, Save i njezinih lijevih pritoka. Razina je
podzemne vode visoka tijekom cijele godine, poplavna voda
Cesto u hladnijem dijelu godine doseze i do 3 m. Tijekom
zime smrzava, a led uzrokuje o$tecenje kore i iskrivljenje
mladih stabala. Tlo na kojem se zajednica razvija jest eu-
glej-amfiglej, bazi¢ne do kisele reakcije i ,,dZombaste® fizi-
onomije. U sastavu prevladava poljski jasen, a konkurentska
je sposobnost ostalih vrsta drveca slaba. Osim vrsta iz sloja
drveca u grmlju su ces¢i zutilovka i glogovi. U sloju zelja-
nica prevladava drijemovac (Leucojum aestivum), visoki $a-
$evi (Carex riparia, C. vesicaria, C. elata) i moc¢varne vrste
Alisma plantago aquatica, Lythrum salicaria, Teucrium scor-
donia, Solanum dulcamara, Lycopus europaeus, Peucedanum
palustre, Caltha palustris i druge.

Prepoznatljivosti tipa pridonose ova obiljezja: potpuna pre-
vlast poljskoga jasena, moc¢varne vrste s dominacijom dri-
jemovca, izostanak vrsta susih stanista i ,,dZombasto“ tlo.

Povezani tipovi: E.2.1.4. manjim dijelom
EUNIS-ov kod: G1.22311

Literatura: Glava¢ 1959, 1960, Raus$ 1975, Baricevi¢
1998, 1. Ani¢ 2001.

E.2.1.8. Suma crne johe s gajskom misjakinjom (Stellario
nemorum-Alnetum glutinosae Lohmayer 1957) — Ova je
srednjoeuropska zajednica razvijena kao trajni stadij na
obalama i uskim terasama uz vodotke sredi$nje Hrvatske,
od 150 do 400 m nadmorske visine. Za fizionomiju i sastav
zajednice vazna je poto¢na voda koja sporije tece ili se za-
drzava na terasama s dominacijom higrofilnih vrsta. No,
veoma su vazne mezofilne vrste iz hrastovo-grabovih i bu-
kovih Suma, a najcesce su to Carpinus betulus, Acer campe-
stre, Sambucus nigra, Crataegus monogyna, Cornus sangu-
inea, Euonymus europaeus, Corylus avellana, Stellaria
holostea, Galanthus nivalis, Anemone ranunculoides, Ane-
mone nemorosa i Scilla bifolia.

Prepoznatljivosti tipa pridonose ova obiljezja: prevlast johe,
prisutnost spomenutih mezofilnih biljaka, izostanak ili
znatno smanjenje vrsta moc¢varnih Suma crne johe, cesti
higrofiti Rubus caesius, Carex remota, Glechoma hederacea,
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Stellaria nemorum, Dryopteris carthusiana i posebice pre-
poznatljiva Carex pendula, izostanak vrste Carex brizoides
koja prevladava u stanisnom tipu E.2.1.3.

Povezani tipovi: E.2.1.3.
EUNIS-ov kdd: G1.21211
Literatura: Sapi¢ 2012.

E.2.1.9. Suma crne johe s mo¢varnim $asem (Carici acu-
tiformis-Alnetum glutinosae Scamoni 1935) — Prema
NKS-u ovomu tipu pripadaju moc¢varne §ume crne johe u
dinarskom podrucju Like, Gorskoga kotara, Korduna i Sa-
moborskoga gorja. Rastu na terasama i zaravnima uz gor-
ske potoke na kojima se dulje zadrzava stagnirajuca voda
ili koji teku kroz kraska polja (Pazarisko polje u Lici, Licko
polje u Gorskom kotaru). U njihovu se sastavu nalaze
brojne higrofilne vrste iz mo¢varnih $uma, tr§¢aka, rogo-
zika, visokih $iljeva, visokih $aseva, mokrih livada i sli¢nih
biotopa. Cesto nastaju sukcesijom na bivsim mokrim po-
ljoprivrednim povr$inama nakon prestanka njihova kori-
Stenja.

Prepoznatljivosti tipa pridonose ova obiljezja: prevlast crne
johe, prisutnost obi¢noga jasena (Fraxinus excelsior) i vrsta
koje dolaze u poplavnim i vlaznim stani$tima montanskoga
pojasa (Cirsium oleraceum, Filipendula ulmaria, Crepis pa-
ludosa, Veratrum album i druge). Osim njih ¢e$ce su vrste
iz mezofilnih $uma razvijenih na susjednim obroncima. Pri-
sutnost gorskoga jasena i mezofita ne smije nadmasiti vrste
mocvarnih stanista jer se onda radi o nekom tipu iz sveze
Alnion incanae.

Povezani tipovi: E.2.1.6.
EUNIS-ov kdd: G1.411
Literatura: NKS RH, IV. verzija 2013, Semnicki
2014, Douda i dr. 2016.

ZAKLJUCGCI
CONCLUSIONS

Stani$ni tip 91E0* Natura 2000 znacajno je zastupljen u
$umskoj vegetaciji u Hrvatskoj. Kategoriziran je u 16 sta-
nis$nih tipova u ¢ijem sastavu prevladavaju higrofiti, najce-
$¢e na mezotrofnom do eutrofnom tlu. Na razini EU-a pro-
glasen je priroritetnim (ugroZenim) stani$nim tipom, time
i u Hrvatskoj.

Njegovo istrazivanje i trajno pracenje stanja od vitalne je
vaznosti za njegov opstanak. On je izravno povezan s po-
stupcima koje u ovom stani$nom tipu poduzimamo. Sve
radnje koje u njemu moramo poduzeti, trebaju se provesti
tako da se i dalje osigura ucestalost plavljenja i postojeca
razina podzemne vode; to su preduvjeti za opstanak tih
$uma. Prilikom provedbe neophodnih meliorativnih, infra-
strukturnih i gradevinskih zahvata, nuzna je izrada vjero-
dostojne multidisciplinarne studije kojom ¢e se dokazati
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da ti zahvati nemaju negativan utjecaj i moguce posljedice
na Sumsko staniste i sastojine.

Iskustva su zapadnih zemalja pokazala da se mora izbje¢i
fragmentacija velikih Sumskih kompleksa, premda taj tip
pokazuje relativno visoku sposobnost oporavka. Odgova-
raju¢im i pravodobnim postupcima (u njih ubrajamo gos-
podarenje Sumama) treba onemoguciti invazivne vrste, a
ne unositi alohtone vrste na $tetu prirodnih suma. U gos-
podarenju tim osjetljivim stani$nim tipovima treba osigu-
rati prikladnu brigu za o¢uvanje ugrozenih i rijetkih biljnih
i Zivotinjskih vrsta, uz uspostavu sustavnoga pracenja nji-
hova stanja.

Zaklju¢no se moze re¢i da je ocuvanje i upravaljanje ovim
stani$nim tipovima vrlo sloZzeno. Mora se u prvom redu
dobro poznavati njihov sastav i funkcioniranje, jer samo
znanjem, odgovornos$¢u i odgovarajué¢im postupcima mo-
zemo odgovoriti sloZenim zahtjevima njihova o¢uvanja i
upravljanja njima. Dragocjena je spoznaja da ta stanista
obiluju velikim brojem ekoloskih ni$a na malom prostoru,
a to osigurava Zivotni prostor velikomu broju biljnih i zivo-
tinjskih vrsta. Osim toga, moramo uvijek voditi ra¢una o
tome da se vecina aluvijalnih $uma ukljucenih u stani$ni
tip 91E0* nalazi u ljudskim zajednicama ili u djelokrugu
ljudske aktivnosti pa je njihovo o¢uvanje odraz nase svijesti
i u¢inkovitosti upravljanja prirodom.
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SUMMARY

Habitat type 91E0 in Croatia extends to approximately 80,000 ha. It contains 16 types according to the
National habitat classification of Croatia (NHC). They are based on phytosociological principles and
are aligned with the level of association. They are:

E.1. Riparian alluvial willow forests (Salicion albae So6 1930), poplar (Populion albae Br.-Bl. 1931)
and white alder forests (Alnion incanae Pawl. in Pawl. et al. 1928)

Riparian alluvial willow and poplar forests (Salicion albae, Populion albae)
E.1.1.1. - Salicetum albae-fragilis So6 (1930) 1958

E.1.1.2. - Salicetum albae Isller 1926

E.1.1.3. - Salici-Populetum nigrae (R. Tx. 1931) Meyer Drees 1936

E.1.2.1. - Populetum albae (Br.-Bl.) Tchou 1947

E.1.2.2. - Populetum nigro-albae Slavni¢ 1952

Alluvial white alder forests (Alnion incanae)
E.1.3.1. - Equiseto hyemali-Alnetum incanae M. Moor 1958
E.1.3.2. - Lamio orvalae-Alnetum incanae Dakskobler 2010

E.2. Floodplain forests of pedunculate oak, black alder and narrow-leaved ash (Alnion glutinosae
Malcuit 1929, Alnion incanae)

Swamp and floodplain forests of black alder narrow-leaved ash (Alnion glutinosae)
E.2.1.4. - Frangulo-Alnetum glutinosae Raus (1971) 1973

E.2.1.6. - Carici elongatae-Alnetum glutinosae W. Koch 1926 ex Tx. 1931

E.2.1.7. - Leucojo-Fraxinetum angustifoliae Glava¢ 1959

E.2.1.9. - Carici acutiformis-Alnetum glutinosae Scamoni 1935

Alluvial and wetland forests of black alder, elms, narrow-leaved and common ash (Alnion
incanae)

E.2.1.1. - Fraxino angustifoliae-Ulmetum laevis Slavni¢ 1952

E.2.1.2. - Carici remotae-Fraxinetum excelsioris W. Koch 1926 ex Faber 1936

E.2.1.3. - Carici brizoidis-Alnetum glutinosae Horvat 1938

E.2.1.5. - Pruno-Fraxinetum angustifoliae Glava¢ 1960

E.2.1.8. - Stellario nemorum-Alnetum glutinosae Lohmayer 1957

The article contains a description, area of distribution in Croatia, and diagnostic indicators for each
type. For each type related types are listed, the corresponding code according to EUNIS-classification,
and literature in which is described in more detail.

This article has practical importance because it helps in the identification and mapping of forest hab-
itat types, and these tasks are currently being implemented in the Croatian forestry.

KEY WORDS: 91E0* Natura 2000 habitat type, National habitat classification, Forest habitat types,
hygrophilous species, Croatia
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VIDRA, EUROAZIJSKA VIDRA (Lutra lutra L.)

Dr. sc. Krumostaw Avac, dipl. ing. sum.

U svijetu zivi 13 vrsta vidri. Pripadaju redu zvjeri (Carni-
vora), porodici kuna (Mustelidae). Vidra je najveca europ-
ska kuna, Tijelo joj je vitko i dugo, noge su kratke, rep je
dug i misi¢av. Ukupna duzina tijela kod muzjaka iznosi od
100 do 135 cm (od ¢ega na rep otpada 40-50 cm), a tezina
mu je od 8 do 11 (14) kg. Zenke imaju ukupnu duzina ti-
jela od 90 do 125 cm (od cega na rep otpada 35-45 cm) i
tezinu od 5 do 7 kg. Duzina prednjeg stopala je 6-6,5 cm,
a straznjeg 6-9 cm, dok im je $irina 5,5 do 6 cm, a medu
prstima nalaze se plivajuce kozZice. Glava je spljostena s
crnom njuskom, dugim (i do 25 cm) brkovima, malim
oc¢ima i kratkim uskama. Dlake su priljubljene uz tijelo,
tamno smede, kratke, na trbuhu bijelo sive, pri korijenu
svjetlije i mekse. Vrlo gusto krzno ¢ini oko 50 000- 60 000
dlaka/cm: (za usporedbu ljudske kose ima 300/cm?). Ak-
tivna je uglavnom u sumrak i nocu, pa dan provodi u br-
logu pod zemljom ili u priviemenom skloni$tu iznad ze-
isprana zemlja uz rub vode). SavrSeno se je prilagodila 7i-
votu u i uz vodu. Brzo pliva (i do 15 km/h), moze plivati
u svim smjerovima, bo¢no i na ledima. Najbolje pliva od
svih kopnenih zvijeri. Dugo roni (10-40 sekundi) i do du-
bine od 15 metara. Osjetila su vrlo istancana, izvrsno vidi,
¢uje i njusi. U uvjetima slabe svjetlosti pod vodom oslanja
se i na osjet dodira uz pomocu brkova. Kada na kopnu
osjeti opasnost koja bi je ugrozila nastoji je izbjeci $to br-

Karakteristicni dugi brkovi, male oci i kratke uske

zim bijegom u vodu. Kretanje na kopnu zbog kratkih nogu
nalikuje vi$e na gmizanje nego na hodanje, ali je poprili¢no
brzo. Hrani se uglavnom ribom (60 - 80 %), te rakovima,
skoljkama, zabama, pticama, vodenim kukcima, vodenim
voluharicama i drugim sitnim sisavcima. Manji plijen po-
jede odmah, a ve¢i donosi i jede na kamenju koje je okru-
zeno vodom, drvecu koje je palo u vodu, rijetko jede na
obali. Glasa se rijetko, kratkim prodornim zvizdukom,
cvréanjem, rezanjem ili piStanjem. Rasprostranjena je u
gotovo cijeloj Europi, osim Islanda, Sardinije, Korzike i
Baleara, te na podrucju sjeverozapadne Afrike, sjeverne i
srednje Azije. Vezan je uz vodena podrudja, a najvise voli
rijeke i potoke koji su duz obala obrasli sa Sumom, ali i je-
zera, ribnjake i mora. Zivi usamljeno, za vrijeme parenja
se udruzuju muzjak i zenka kada i zajednicki love, a Zenke
ili vise njih zive odredeno vrijeme do osamostaljenja za-
jedno s mladuncima. Spolno su zrele tijekom tre¢e godine
zivota. Parenje traje tijekom cijele godine, a najcesce se
odvija tijekom mjeseca veljace i ozujka. Nakon devet tje-
dana okoti 2 mladunca, rjede 3 (4) mladunca koji su slijepi
oko mjesec dana. Mladunci sisu 7-8 tjedana, a osamostale
se za 6-9 mjeseci kada se odlaze izboriti za vlastiti teritorij.
Kad zauzmu svoj teritorij muzjaci ga obiljezavaju uz po-
moc¢ izmeta i svijetlozutih do tamnosmedih Zelatinoznih
izlu¢evina intenzivnog mirisa.

Vidra je strogo zasticena vrsta u Republici Hrvatskoj.

Kada pliva izvan vode proviruju joj samo oci i nos
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CUVAJMO NASE SUME
Lo ASCi, dipl. ng.

Jacanje svijesti o vaznosti Suma i njihovoj vitalnoj ulozi u
iskorijenjavanju siromastva, odrzivosti okolisa i sigurnosti
hrane, svakodnevni je zadatak razli¢itih medunarodnih,
nacionalnih i lokalnih institucija, ali isto tako svih pojedi-
naca. Sume kao neprocjenjivo prirodno bogastvo &ine tre-
¢inu povrsine zemlje i osnovno su stani$te milijuna biljnih
i zivotinjskih vrsta, bitan su izvor ¢istog zraka i vode te
igraju klju¢nu ulogu u borbi protiv klimatskih promjena.
Isto tako, viSe od 1,6 milijardi ljudi izravno ovisi o $umi,
bilo da je rije¢ o hrani, energiji, lijekovima i sl. Prema po-
dacima UN-a, godis$nje se unisti oko 13 milijuna hektara
$ume. Petnaest posto emisija staklenickih plinova u svijetu,
koji prouzrokuju klimatske promjene, izazvano je zbog kr-
¢enja $uma. U Hrvatskoj nema straha od kréenja $uma i
njihovog nestanka, no vrlo cesto prijetnja su joj pozari, po-
sebice u Dalmaciji. Iz toga razloga vaznu ulogu ima i pro-
tupozarna zastita jer su, nazalost, velike povrsine stradale
od pozara, a kojima treba dugi niz godina da bi se na njima
$uma obnovila.

Sume i Ssumsko zemljiste pokrivaju gotovo polovicu ko-
pnene povrsine Hrvatske. One se odlikuju s bogatom i ra-
znolikom vegetacijom u kojima uz stabla gospodarski vaz-
nih vrsta ima i raznih prate¢ih vrsta drveca, grmlja i
prizemnog raslinja te gljiva. Takoder, brojni predstavnici
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I&eiraj marku bajnu
i osvoji nagradu sja jnu!

Natjecaj za postansku marku RH
»CUvajma nase Sume”

~ Osvoji prijenosn ' . :
i pis;(":, aza ucitelja zbirku &=
maraka i22017,

Slika 1. NatjeCajem za postansku marku RH “Cuvajmo nase Sume”
ucenicima osnovnih $kola, njihovim nastavnicima, a neizravno i rodite-
ljima, skrenula se pozornost na oCuvanje Suma od razliCitih utjecaja
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Slika 2. Motiv na marki Republike Hrvatske “Cuvajmo nase Sume” djelo
je ucenice drugog razreda Marine Mohorovicic¢ iz Lovrana. Prikazuje
jeza koji umjesto bodlji nosi Sumu

faune - od najsitnijih insekata, preko vodozemaca i gma-
zova, velikog broja vrsta ptica do sitnih i krupnih sisavaca
¢ine hrvatske Sume jos vrednijima.

Drvna zaliha hrvatskih $uma iznosi oko 400 milijuna ku-
bi¢nih metara i godis$nje priraste za oko 2,5 posto. U gos-
podarskim Sumama najzastupljenije su listace, a medu
njima bukva ¢ini oko 36% od ukupne mase, hrast luznjak
i hrast kitnjak oko 22%, grab oko 9%, dok su brojne ostale
vrste zastupljene s oko 23% ukupne mase. Na cetinjace ot-
pada oko 10% ukupne mase, a njih predstavljaju jela i
smreka.

Svjetski dan $uma koje se na temelju rezolucije Opée skup-
$tine Ujedinjenih naroda od 2012. obiljezava 21. ozujka
svake godine, jedna je od najvec¢ih Sumarskih manifestacija
u svijetu. U njegovu organizaciju i sudjelovanje uklju¢eno
je na tisuce gradana, neizravno i milijuni stanovnika pla-
neta Zemlja. Vrlo vaznu ulogu u zastiti Suma imaju i UN
Ciljevi odrzivog razvoja do 2030. Svrha im je o¢uvanje i
vracanje u prvobitno stanje kopnenih ekosustava, kao sto
su $ume, susni tereni i planine do 2020. godine. Promovi-
ranje odrzivog upravljanja Sumama navodi se u 15. cilju:
Ocuvanje zivota na zemlji, koji ima izmedu ostalih zadatak:
“Odrzivo upravljati Sumama, suzbijati dezertifikaciju, zau-
staviti i preokrenuti degradaciju zemljista i sprijeciti daljnji
gubitak bioloske raznolikosti”.



Slika 3. Marka je izdana u arku od 20 maraka i kao takav oblik idealan
je za dokumentiranje budu¢im generacijama

Najmladi za Sume

«y

Na poseban nacin obiljezavanje “Sumskih” dogadaja zani-
mljivo je najmladima koji se putem razli¢itih edukativnih
radionica i natje¢aja upoznaju sa Sumama te na svojevrstan
nacin daju prijedloge za njihovo ocuvanje. U tome smislu,
Hrvatski nacionalni postanski operator u suradnji s Agenci-
jom za odgoj i obrazovanje u prvoj polovici 2018. godine
proveo je natjecaj za odabir likovnog rjeSenja djecje postan-
ske marke Republike Hrvatske na temu “Cuvajmo nase
$ume”. Natjec¢ajem su se pozivali ucitelji razredne nastave i
profesori likovne kulture iz vise od 800 osnovnih $kola da
tijekom $kolskih satova ukljuce sve ucenike sa stalnim bora-
vistem ili prebivali$tem u Republici Hrvatskoj, kako bi pru-
zili ucenicima priliku za trazenje razli¢itih, mastovitih i ori-
ginalnih likovnih rje$enja na zadanu temu. Originalno
likovno rjesenje, djelo ucenika trebali su biti vizualno pri-
kladni za reduciranje na veli¢inu pos$tanske marke, koji bi
bio razumljiv djeci i odraslima iz cijeloga svijeta. Ekoloski
odgoj i obrazovanje u nastavi likovne kulture ostvaruje se u
likovnim aktivnostima $kole sukladno medupredmetnoj
temi Nacionalnog kurikuluma Odrzivi razvoj. U¢enici u kre-
ativnim oblicima prakti¢nog djelovanja istrazuju ekoloske
teme koje potic¢u pozitivan odnos i odgovornost prema pri-
rodi i svijesti o vlastitom djelovanju i stvaranju za opce do-
bro. “Promigljajuci o temi natjecaja “Cuvajmo nase Sume”
smatramo klju¢nom znacajkom stavljanje ekoloskih pro-
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WHP FOC - 17/2018.

Slika 4. Omotnica prvog dana vazan je element promocije ocuvanja
Suma te vrlo interesantan predmet sakupljanja

O Hrvatska posta 2018.

CUVAJMO NASE SUME

PRIGODNA POSTANSKA MARKA
REPUBLIKE HRVATSKE

Slika 5. Trojezicni strucni tekst koji opisuje motiv marke "(vluvajmo nase
Sume” potpisuje prof. dr. sc. Marijan GrubeSic, redoviti profesor na
Sumarskom fakultetu SveuciliSta u Zagrebu

blema u centar pozornosti odgojno obrazovne prakse. Zasita
$uma i okolisa te 0dgoj za okoli$ putem likovnog djelovanja
upucuje na vaznost ucenja o prirodi: promatranjem, opaza-
njem, zamiljanjem, crtanjem/slikanjem, terenskim borav-
kom u prirodi i drugim aktivnostima. U procesu likovnog
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Slika 6. Jedan od tridesetak najuspjesnijih djecjih likovnih uradaka,
dostupan na internetskoj stranici organizatora natjecaja za djecju
marku, Salje jasnu poruku kako se mogu Cuvati Sume
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Slika 7. “Ocuvanie Zivota na zemlji” jedan je od 17 globalnih ciljeva koji
Cine program odrzivog razvoja do 2030. godine. Ima zadatak promovi-
rati oCuvanje Suma i drugih ekosustava

stvaranja naglasak je na vrednovanju prirode i uloge covjeka
u njoj. Svakodnevni ekoloski problemi aktualiziraju pitanja
vjerodostojnosti covjekovih vrijednosti i ponasanja. Likovna
poruka zagovara multidisciplinarni pristup koji uz estetski
aspekt aktivno i kriticki promislja nove eticnosti, nove hu-
manosti koje se odnose na osvijeStenost ocuvanja Suma i
okolisa, ljudska prava i socijalnu pravednost u skladu s hu-
manistickim teorijama ,,u¢enja i pouc¢avanja” isticu Blaga Pe-
treski i Zvjezdana Prohaska, viSe savjetnice za likovnu kul-
turu i likovnu umjetnost iz Agencije za 0odgoj i obrazovanje
te ¢lanice stru¢nog povjerenstva koje su zajedno s akadem-
kinjom Zeljkom Corak, odabrale 30 najuspjesnjih radova te

Yowu yky - Bubo bubo
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Slika 8. Bogastvo faune, od gmazova i ptica pa sve do najvecih sisa-
vaca ¢ine Sume jos$ vrijednijima

ih predlazile Povjerenstvu za izbor motiva te grafckih i likov-
nih rjeSenja postanskih maraka Republike Hrvatske na oda-
bir najprikladnijeg. U crtanju motiva ovogodi$nje marke od-
nosno umjetnickog djela, ¢iji je zadani likovni motiv bio
“Cuvajmo nase sume’, sudjelovali su uenici iz 206 osnovnih
skola s viSe od 1100 radova razli¢itih u¢enika. Kao pobjed-
nicki odabran je rad Marine Mohorovici¢, u¢enice drugog
razreda iz Lovrana. Njezin rad je apliciran na format postan-
ske marke koja je izdana u arku od 20 maraka. Osim toga
izdana je i omotnica prvog dana (FDC) i prigodni visejezi¢ni
tekst koji opisuje motiv i znacenje marke. U njemu izmedu
ostalog prof. dr. sc. Marijan Grubesi¢, redoviti profesor na
Sumarskom fakultetu Sveucilista u Zagrebu pise: “Sume su
jedno od najvecih prirodnih bogatstava Hrvatske. Prostiru
se na povrsini od 2.688.000 ha ili 47% kopnenog dijela Hr-
vatske. Gospodarske sume imaju povrsinu od 2.416.000 ha,
zastitne Sume 154.000 ha, a Sume posebne namjene obuhva-
¢aju 118.000 ha. Svatko od nas svojim odgovornim ponasa-
njem u prirodi i prema njoj treba doprinositi zastiti prirode,
odnosno Suma. Jedan od nacina ocuvanja i zastite Suma je
stru¢no i odgovorno gospodarenje, koje podrazumijeva uz-
goj i zastitu Suma te sjeu uz obvezu obnove Sume na posje-
¢enim povrsinama. Odgovornim ponasanjem u $umi, pra-
vilnim gospodarenjem otpadom, neoste¢ivanjem stabala,
drugih biljaka i ¢uvanjem Zivotinja osiguravamo o(p)stanak
nasih prirodnih $uma i Sumskih ekosustava”

Promocija marke

Svecano urucenje nagrade za najuspjesniji rad i promocija
prigodne postanske marke odrzana je u suradnji s Hrvat-
skim $umama u Delnicama, u rujnu 2018. godine kada je
marka, zajedno s drugim flatelistickim proizvodima zani-
mljivim javnosti pustena u promet.

Osim prijenosnog racunala i pisaca te svoga imena na marki,
mlada autorica osvojila je za svoj razred visesatnu edukativnu
radionicu Hrvatskih $uma: “Skola u $umi, $uma u $koli” u
Delnicama, na prostoru park $sume Japlenski vrh. Njihovi
domadin bili su iskusni Sumari Nevena Zrni¢, Mario Antoli¢
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Slika 9. Projekt Hrvatskih $uma: “Skola u $umi, $uma u koli” jedan je od nagina kako odgajati buduée generacije koje ée se brinuti o $umi

i Marko Perkovi¢. Od njih su djeca mogla saznati tko sve zivi
u $umi, kako se u njoj treba ponasati, $to raditi kad sretnu
$umske Zivotinje te kako ¢uvati Sumu koja je veliko prirodno
bogatstvo. Isto tako ovi Sumarski stru¢njaci su docarali vise-
struko znacenje Suma, od gospodarskog znacenja, pa sve do
ekoloske, zastitne, rekreativne i krajobrazne uloge. Izmedu
ostalog, djeca su naucila kako svatko svojim odgovornim
ponasanjem u Sumi, pravilnim postupanjem s otpadom, ne-
oStecivanjem stabala, drugih biljaka i cuvanjem zivotinja
moze doprinijeti opstanku prirodnih $uma i sumskih eko-
sustava. Da je nagrada jedinstvena potvrdila je i Ana Jurici¢

b Plotet.cdu da Natureza

roteger do.foge

I Portugal

Slika 10. Promoviranjee odrzivog upravljanja Sumama, zaustavljanje
krcenja Suma te stalna briga i zaStita Suma kao prirodnog i slozenog
ekosustava vrlo su vazni za ublazavanje posljedica klimatskih promjena

Musa, voditeljica odnosa sa javnoséu Hrvatskih Suma:
»Djeca jako vole terensku nastavu i to nam je najvaznije, oni
stvarno puno znaju o Sumi, ali je najbolje upoznaju upravo
kada dodu u sumu® Vjeruje se kako ¢e ove marke potaknuti
odredeni broj pojedinaca, ali i institucija da koriste ove marke
u svakodnevnom slanju pisane korespodencije, kako bi ovaj
likovni uradak dosao do najsire publike radi podizanja svi-
jesti o zastiti, odnosno obnovi Suma na posjecenim ili neo-
braslim povr$inama. Uz to, pretpostavlja se da ¢e marke po-
sluziti i kao svojevrsni Sumarski suveniri i pokloni razli¢itih
institucijama koje su povezane sa Sumom.

Slika 11. Briga oko Zivotinja, poseban je dozivljaj djeci koji na njih os-
tavlja trajnu brigu o vaznosti zastite Zivotinja i njihovih stanista (foto:
Martina Cvek)
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OPAZANJA 0 BOROVOM CETNJAKU,
GNJEZDARU (Thaumetopoea pityocampa
(Denis & Schiffermiiller, 1775)

NA OTOKU LASTOVU

Dr. sc. Radovan Kng/cVev

Leptir borov ¢etnjak ili borov gnjezdar rasirena je i odavno
poznata vrsta u Sredozemlju i nasoj Dalmaciji. Pripada po-
rodici leptira (Lepidoptera) procesionara ili ¢etnjaka, po-
vorkasa, Thaumetopoeidae), ¢ije se gusjenice traze¢i mjesto
kukuljenja mogu kretati skupno, jedna iza druge, u obliku
1-3 m dugih povorki ili procesija. Veci dio zivota gusjenice
Zive u osobitim gnijezdima, zapredcima, (solarijima), naj-
cesc¢e na vr$nim dijelovima mladih borovih stabala. Grize-
njem iglica na borovima, posebice na alepskom boru (Pinus
halepensis Miller), uzrokuje velike stete, koje nerijetko
imaju za posljedicu susenje borovih sastojina.

Iako je biologija ove vrste ve¢ odavno poznata, radeci po-
sljednjih godina na istrazivanju nekih aspekata zivog nase-
lja na otoku Lastovu, imao sam prigodu upoznati se s ne-
kim manje znanim, pa i dosad slabo poznatim pojavama
iz Zivota ove vrste.

Najprije treba zakljuciti kako je borov cetnjak na Lastovu
gotovo redovit i mjestimic¢no vrlo brojan leptir, posobice u
mladim sastojinama alepskog bora. U rano proljece gdje-
kad cijeli obronci sa sastojinama alepskog bora poprimaju
sivu boju, a na mladim biljkama nalaze se mnogobrojna
»gnijezda“ .
¢ahurama plitko u tlu.

Gusjenice se kukulje u ¢vrstim kokonima ili

Medutim, istovremeno, u starijim borovim sastojinama,
posebno nakon obilnijih ranoproljetnih kisa, na tlu se
mogu zamijetiti manje ili vece populacije male gljivice cr-
venih plodnih tijela, Cordyceps militaris (L.) Fr. 1818. iz po-
rodice Cordicipitaceae (Ascomycota). U to vrijeme na La-
stovu je ova gljivica posebno cesta i rairena, najvise u
starijim borovim sastojinama i na tlu pokrivenom debljim
sagom razli¢itih vrsta mahovina. Nerijetko se na metru ce-
tvornom moze nabrojiti do 50 plodnih tijela ove gljivice.
Ruzicasto crvena plodna tijela narastu do 5 cm visoko i lako
se prepoznaju medu busenjem mahovina. Imaju najcesce

oblik nepravilnog buzdovana i nerijetko su u gornjem dijelu
rascijepljena. U posljednje vrijeme vise vrsta gljivica urodu
Cordyceps poznato je u svijetu kao organizmi koji u svom
sastavu sadrze veci broj znacajnih djelatnih tvari (cordyce-
pin) koje u suvremenoj medicini nalaze sve ve¢u primjenu.

Gljivica kordiceps poznata je kao zoo-patogena vrsta, jer
se razvija kao nametnik na kukuljicama (i gusjenicamal)
leptira u tlu. Mene je zanimalo na kojim vrstama kukuljica
ili gusjenica se ostvaruje taj nametnicki nacin zivota. Iska-
pajuci veci broj plodnih tijela gljivica, ubrzo sam ustanovio
kako se ona razvijaju iz kukuljica ili gusjenica upravo bo-
rovog ¢etnjaka. Ustvari, bolje bi bilo re¢i kako gljivica pa-
razitira kokon borovog cetnjaka, a preko njegove stjenke
napada i kukuljicu koja se nalazi u njemu. Miceljj gljivice
skoro u cijelosti prozima kukuljicu ili gusjenicu. Razvoj
gljivica moze se ponoviti iz istog supstrata i sljedece godine.
Ostaje mi zacudnom pojava da se na nekim nalaziStima na
maloj povrsini javlja razmjerno velik broj plodnih tijela
gljivica, a to znaci i kako se u tlu nalazilo i mnogo gusje-
nica, odnosno kukuljica ovog leptira. Pojavu mi je malo
pojasnio i razgovor s jednim mjestaninom koji je imao pri-
godu opazati ne samo kretanje gusjenica borovog procesi-
onara ili ¢etnjaka, nego i zavrsetak tog kretanja u jednoj
$umskoj borovoj sastojini. Naime, on je u viSe navrata opa-
zao kako se gusjenice koje su pristizale u koloni jedna iza
druge, na isti se nacin nastavljaju kretati, ali sada u obliku
spirale u kojoj se predvodnici sukcesivno ukapaju u tlo. Da-
Kkle, ne razilaze se, ve¢ nastavljaju skupno kretanje. To objas-
njava pojavu nalazenja veceg broja gljivica, ali i kokona na
malom prostoru. Doti¢ni motritelj dodao je jos jedno opa-
Zanje: nerijetko je promatrao kako ptica pupavac, futavac,
tutva¢ (Upupa epops L.), koja je na Lastovu Cesta, dugim
kljunom vadi iz tla gusjenice i kokone borovog procesio-
nara i tako utjece na smanjenje njegove populacije.



Iz svega proizlazi kako smo gotovo sigurni da veli¢ina po-
pulacije ove entomo-patogene gljivice ovisi o veli¢ini popu-
lacija leptira borovog procesionara, cije se li¢inke, kako opa-
zanja pokazuju, istovremeno i skupno ukapaju u vlazno
$umsko tlo najcesce prekriveno mahovinama. U prilog te
vremenske podudarnosti govori i utvrdena ¢injenica kako
se micelij gljivice razvija na kokonu upravo te vrste leptira,
kao i to da je borov procesionar velicinom svojih populacija
najbrojnija svojta velikih leptira na otoku Lastovu. I ostali
dio njegovog zivotnog ciklusa, tj. skupno kretanje gusjenica
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u dugim procesijama i njihovo skupno rano proljetno uka-
panje u tlo dobro poklapa se s razvojnim ciklusom entomo-
patogene gljivice. Sve to objasnjava i evidentnu pojavu, i to
ne bilo gdje, velikog broja plodnih tijela gljivice kordiceps.
Opvi specifi¢ni bioti¢ki odnosi na Sumskim stanistima otoka
Lastova motiviraju me u nastojanju za daljnja istrazivanja
pojedinih etapa u sinkronizmu pojavljivanja ovih dviju vr-
sta, kao i na utvrdivanje punog znacaja i veli¢ine parazi-
tizma gljivice Cordyceps militaris i u Sumskim sastojinama
kontinentalnih dijelova Hrvatske.

HRVATSKO SUMARSKO DRUSTVO 0
UCESTALIM NAPADIMA NA SUMARSKU

STRUKU

Mv. sc. Damer Detac

U posljednje vrijeme svjedoci smo Zestokih napada, kako
kroz istupe pojedinih politickih stranaka i udruga, tako i
kroz medije, na poduzece za gospodarenje drzavnim $u-
mama Hrvatske Sume d.o.o. Zagreb, ali i na cjelokupnu
$umarsku struku. Pri tome se koriste pojmovi kao udru-
zeni zlo¢inacki pothvat, ekocid, devastacija, prekomjerna
sjeca, kriminal i sli¢ni. Kroz medije se plasiraju fotografije
sumskih sastojina koje bi trebale to i dokazati.

Vecina napada i kritika na Sumarstvo temelji se na nepo-
znavanju osnovnih nacela gospodarenja $Sumama. Nacela
gospodarenja Sumama se uce u srednjim strukovnim
$kolama i na Sumarskom fakultetu. Migljenja smo da bi,
s obzirom na vaznost, osnovna saznanja o $umi i o potrebi
gospodarenja Sumom trebala biti i dio programa osnov-
noskolskog obrazovanja.

Suma u svom zivotnom vijeku prolazi, kao i ¢ovjek,
razlic¢ite razvojne faze. U svakoj od razvojnih faza u Sumi
se obavljaju razli¢iti uzgojni zahvati njege i obnove. Suma
se njeguje od postanka, pa sve do duboke starosti. Njegom
$uma osiguravaju se vitalitet, stabilnost, kakvoca, proi-
zvodnost i sposobnost obnove Sume u zreloj dobi. Kada
$uma dozivi zrelost pocinje njezina obnova. Doba zrelosti

$ume za obnovu utvrdena je znanstvenim istrazivanjima
i potvrdena zakonskim i podzakonskim aktima.

Obnovom se u zreloj $umi trajno prekida sklop starih sta-
bala njihovim postupnim uklanjanjem tijekom nekoliko
godina, pomocu nekoliko sijekova koji su objedinjeni na-
zivom oplodne sjece. Trajanje procesa obnove i broj sije-
kova oplodnih sjeca ovise o vrsti drveca, strukturi Sume i
znacajkama $umskog stanista. Stara stabla tijekom obnove
naploduju $umsko tlo vlastitim sjemenom i tako osigura-
vaju pojavu mladog narastaja, odnosno nove generacije
$ume. Kada se mladi narastaj pojavi i osamostali, da bi se
omogucio njegov nesmetani razvoj, uklanjaju se preostala
stara stabla posljednjim u nizu oplodnih sjeca — dovr$nim
sijekom.

Obic¢no taj sijek izaziva prijepore u javnosti, jer nakon
njega na Sumskom tlu viSe nema starih stabala. Istodobno,
nestrucnjaci ne primjecuju desetke tisu¢a mladih stabala
nove generacije Sume koja pocinju svoj zivot na istoj po-
vr$ini. Zaboravljaju da je uklonjena stara Suma nastala na
isti na¢in. Nestru¢njaci dovrs$ni sijek zamjenjuju s ¢istom
sje¢om. Cistom sjeom se izaziva degradacija sumskog tla
i obnova pionirskih vrsta drveca. Treba znati da Ciste sjece
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u dugoj povijesti hrvatskog Sumarstva nikada nisu uzele
maha. Dokaz tome su same $ume, njihova povrsina,
struktura i sastav vrsta drveca. Osim toga, Ciste sjece su
oduvijek bile i zakonski zabranjene.

Bard hrvatskog Sumarstva i sveucilisni profesor ekologije
$uma, prof. dr. sc. Branimir Prpi¢, napisao je na ovu temu
sljedece recenice: ,Ve¢ina pucanstva zgraza se kada naide
na prostor u kojemu smo obavili dovr$nu sjecu. Prizna-
jem i meni je daleko ljepsa zrela Suma prethodnica ove
“strahote’, koju smo izazvali jednim nasim stru¢nim za-
hvatom koji nazivamo obnovom $ume. Nestala su ona po-
nosna visoka stabla koja su uljepsavala krajolik, a smetaju
nas njihovi ostaci, panjevi, odsjeceni vrhovi kro$anja, iz-
brazdano zemljiste, tragovi traktora. Poslije dovr$ne sjece,
ostro oko Sumara primijetit ¢e izmedu nabujale trave
mnostvo mladih biljaka koje ubrzano rastu proklijane iz
sjemena posjecenog drveca oslobodene njihove zasjene.
Tako se rada mlada $uma, koja ¢e uz Sumarsku brigu
ubrzo pokriti rane nastale sje¢om. Suma se ne moze druk-
¢ije bezbolno obnoviti. Prepustimo li je prirodi, ona ¢e
najprije stariti, a iza toga se raspadati. Uginulo drveca koje
leZi po tlu raspada se ovisno o vrsti drveca od 20 (bukva)
pa sve do 80 godina (jela), a unutar raspadanja zapocinje
pomladivanje koje se vrlo sporo odvija i traje vise od po-
lovice Zivota nase prirodno gospodarene ume. Covjek bi
zasigurno dozivio tu “strahotu’, ali bi ona trajala pedese-
tak godina, no zahvaljuju¢i Sumarskoj znanosti ona traje
desetak godina.“

Bez utjecaja ¢ovjeka (struke) Sume poprimaju prasumski
oblik koji ne zadovoljava niti kriterije opéekorisnih funk-
cija Sume niti gospodarske potrebe za drvom i ostalim
$umskim proizvodima kao $to su drvo, divlja¢, ljekovito
bilje, Sumski plodovi i ostalo.

U Hrvatskoj se Sumama gospodari planski, po znanstvenim
i stru¢nim postulatima, dulje od 250 godina. Hrvatsko
$umarsko drustvo, osnovano 1846. godine kao jezgra $u-
marske struke, potaklo je osnivanje svih znanstvenih i
stru¢nih $umarskih institucija: Sumarskog fakulteta
(osnovan prije 121 godinu), Hrvatskog Sumarskog insti-
tuta (osnovan prije 70 godina), Akademije Sumarskih
znanosti (osnovana prije 23 godine), Hrvatske komore
inZenjera Sumarstva i drvne tehnologije (osnovana prije
13 godina).

Zasluga Sumarske struke je da Sumske povrsine danas za-
uzimaju 47 % kopnenoga dijela Republike Hrvatske te da
je 97 % nasih $uma prirodnog sastava. Ve¢inu $uma tvore
visokovrijedne klimatogene vrste drveca: hrastovi, jela i
bukva. Hrastove i bukove Sume su nastale i nastaju opisa-
nim postupkom oplodnih sjeca, a jelovo-bukove Sume
prebornim nac¢inom gospodarenja koji je svojstven po-
druéjima Dinarida i Alpa. Jedna od tradicionalnih, temelj-
nih odrednica gospodarenja Sumama u Republici Hrvat-

skoj je prirodno gospodarenje. Prirodno gospodarene
$ume zadrzavaju optimalnu prirodnu strukturu, raznoli-
kost, stabilnost, optimalnu proizvodnju drvne tvari, po-
mladivanje, a time i potrajnost.

Prema najnovijem izvjes¢u Eurostata, Hrvatska je u po-
sljednjih 25 godina povecala Sumovitost za 17 %, po cemu
je jedino Italija ispred nas.

Ako su ucestali napadi pojedinih udruga, medija ili poli-
tickih stranaka na hrvatsku Sumarsku struku rezultat
»brige za Sume, onda im mozemo oprostiti i pokoju tesku
rije¢ ili neprimjerenu izjavu. Optuzbe o nepravilnostima
treba ispitati i ukoliko su stru¢no utemeljene treba otklo-
niti uzroke, a moguce kriminalne radnje procesuirati. No,
bojimo se da iza svega stoji interes ,,krupnog kapitala“
koji poduzece Hrvatske Sume d.o.o. Zagreb i opcenito
$umoposjednike Zeli prikazati nestru¢nom i kriminal-
nom organizacijom, kako bi se raznim manipulatorima
olaksala manipulacija Sumskim blagom.

Istina je da smo danas u nasim $umama suoceni s nizom
problema. Klimatske promjene ostavljaju teske posljedice
u nas$im $umama, i to ili izravnim unistavanjem (vjetroi-
zvale, vjetrolomi, ledolomi, pozari) ili fizioloskim slablje-
njem stabala. Na njih se nadovezuju sekundarni i novi
Stetnici te biljne bolesti. Neadekvatni gradevinski zahvati
u okolisu Suma takoder pogoduju fizioloskom slabljenju
$uma.

Zbog loseg zakonskog okvira i ostalih okolnosti u privat-
nim $umama malih Sumoposjednika, koje ¢ine vec¢inu pri-
vatnih $uma u Republici Hrvatskoj, svjedoci smo nekon-
troliranih sjeca i devastacije.

Sve su to izazovi, na koje Sumarska struka treba naci od-
govore. Ona to svakako moze, no za to joj treba osigurati
preduvjete. Drvo iz nasih Suma treba biti proizvod uzgoj-
nih zahvata u Sumama, a ne kako je to trend u posljednje
vrijeme rezultat sve vecih apetita nasih pilana. Drvo se
prodaje po netrzi$nim cijenama, a istodobno se u $u-
marstvu Zeli maksimizirati dobit. Ocito je da se negdje
moraju osjetiti nedostaci.

Potrebno je depolitizirati cijeli sustav, a posebice pro-
mijeniti odnos resornog ministarstva prema $umar-
stvu, koje kao da je nakon brisanja rije¢i Sumarstvo iz nje-
gova naziva zaboravilo na tu struku.

Sve institucije u Sumarskom sektoru trebaju djelovati je-
dinstveno u iznalazenju rjesenja, a ne kako je to cesto,
samo prigodno i deklarativno, pretpostavljajuci sve vla-
stitim prioritetima.

Apeliramo, ponajprije na nasu politiku, napravite ve¢
jednom adekvatan zakonodavni okvir i pustite struku
koja ima tradiciju, institucije, znanje i ljude da radi ono
$§to zna i voli.



SUMARSKI LIST, 5-6, CXLIIl (2019) @

PRIJE STO GODINA: SL 5-6/1919

Pripremdio Branko Mestric, dipl. ing. sum.

Pocevsi od broja 3-4/1919. kr. Sum. inZenjer Milan Mari-
novi¢ zapoceo je seriju ¢lanaka koja se protegla kroz neko-
liko brojeva. Tada tek prispio u Hrvatsku nakon sluzbova-
nja po Karpatima i Tatrama, mladi stru¢njak u ranim
tridesetima je upravitelj Sumarije FuZine i s te pozicije pise
ovaj izvanredni tekst. Poslije doktor znanosti, ugledni sve-
ucili$ni profesor, autor vise od tri stotine radova, a najpo-
znatiji po djelu “Sumsko privredna geografija” 1934. go-
dine, koja je jedno od prvih djela u svijetu ove tada mlade
znanosti. Djelo je zapazeno i u inozemstvu.

Kako obim ovog rada iz 1919. svakako premasuje moguc-
nosti objave prenosimo ga na internetskim stranicama Su-
marskog lista (https://www.sumari.hr/sumlist) a ovdje do-
nosimo izvjestan sazetak u formi uvodnika, kako bi
pokazali da je ovaj tekst jednako aktualan i danas, kao
$to je to bio i prije stotinu godina.

POSUDENI UVODNIK

Evolucija naseg Sumarstva.

Sumarstvo kao jednu od najodli¢nijih grana narodne pro-
izvodnje, koja je u stanju svojim raznolikim proizvodima
mnogo doprinijeti, da se rasklimana valuta popravi, sada
ceka vazna zadaca. O tom radu nasega Sumarstva nismo
mnogo ¢uli ni ¢itali. U naSem novinstvu nasao se doduse
po gdjekoji ¢lanak i o toj vaznoj grani naseg gospodarstva,
no to je sve malo, tako reci nista. Danas, kada Sume, koje
nazivamo na$ima, zauzimaju ogromnu povr$inu od
7274571 hat.j.32.3% cijele povrsine zemlje, postaje pita-
nje Sumarstva tako vaznim, da bi o njemu trebalo rasprav-
ljati u anketama, pisati rasprave i $tudije ne samo u struc-
nim, nego i u gospodarsko-ekonomskim i politickim
listovima, da se iz svega toga iskristalizuje mnijenje, koje
bi imalo biti direktivom ovim vaznim odredbama i zakon-

. Evolucija naSeg .éumarstva.

Pife M. Marinovlé kr. Sum. iXenjer.

Topovi su zamuknuli, a duSe naroda izmoZdanih dugim
ratnim patnjama zadrhtale su od dodira lahkog povjetarca,
koji je na svojim krilima nosio dah slobode i jednakosti. |
tihi zavjetarac pretvorio se u strahotni orkan u ¢Gasu, kada
su narodi, opojeni blizinom ‘demokraktskih ideja podigli
ogromna pleta, da otresu sa sebe sve, Sto ih je da| sada
pritiskalo.

Kulturni radnici svih naroda pregnuli su, da svojim
narodima osiguraju ljepSu i vedriju buduénost. Dok poli-
titari nastoje, da pred svjetskim forumom dokaZu oprav-
danost novih granica svoje domovine, dotle su struCnjaci
svih struka napeli sve sile, da se jo§ za vremena stvore
veliki programi novog rada, koji ¢e osigurnim Kkordkom
krenuti odredenom cilju. Sada ne smije biti viSe krzmanja
ni kolebanja; svakome mora biti sveta duZnost: Sto inten-
zivniji rad. Svatko mora nastojati, da se sve sile ujedine, a
sve snage napnu do skrajnjih granica. Samo na taj nacin
modéi ¢e se ratom zadane rane Sto prije izlijeCiti.

U tom radu Ceka vaZna zadata Sumarstvo kao jednu
" od najodlinijih grana narodne proizvodnje, koja je u stanju
svojim raznolikim proizvodima mnogo doprinijeti, da se
rasklimana valuta popravi.
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skim osnovama, koje ¢e ¢itavo to nase Sumarstvo postaviti
na nove temelje.

Kod nas je zavladao novi duh, no samo iz vana; iznutra je
ostalo sve, kako je i prije bilo. U ¢itavom javnom Zivotu
opaza se neko mrtvilo, apatija, zasi¢enost i umornost pa je
li ¢udo, da se to sve odrazuje i u Sumarstvu? Tome je be-
zuvjetno kriv dugi rat, koji je unistio zivote, pokopao am-
bicije, prenapeo Zivce, pod noge bacio prastare zasade o
moralu i po$tenju, ali je sukrivac tome i onaj austro-ma-
dzarski odgoj, koji je ¢inovnika uzgajao za $ablonu, konze-
kventno unistujudi u njemu svaku samostalnu misao i ¢i-
nedi iz njega prostu masinu, stroj bez misli, zelja i osjecaja.
Jeli onda ¢udo, da taj stroj ni sada, kada je osloboden, nije
u stanju da nesto samostalnoga stvori, o¢ekujuéi jo$ uvi-
jek, da ga netko navuce? Sada, kada je sve kao probudeno,
pa poput bolesnika u zagusljivoj atmosferi uske sobice tezi
za svjezim zrakom; kada je nestalo za par sati svega onoga,
$to je kroz vjekove bilo od nasih pojmova neodjelivo ; kada
se na na svakom koraku susrecemo s idejama i praksom
zapadne demokracije — u na$im uredima jo$ uvijek vlada
ogavni duh prastarog birokratizma, jo$ je uvijek alfa i
omega svega — Sablona.

Suvi$no je i spominjati, da se oboje protivi i samom pojmu
$umarstva. Majka priroda, koja stvara divno polje $uma-
reva rada, velike i prostrane Sume, ne poznaje sputanosti
ni $ablone. A mi Sumari mozemo pokazivati uspje$an rad
samo u toliko, u koliko se znademo u nasem radu prilago-
diti i pribliziti prirodi. Zato i nema birokratsko $ablonska
uprava uspjeha, jer je protuprirodna, nenaravna. Tim vise
mora je nestati danas, kada ju isklju¢uje napredni duh vre-
mena. Prvi je uslov napretka naseg Sumarstva, da se iz
uprave istisne svaki trag birokratizma, a uvede uredovanje,
koje je u suglasju s duhom vremena.

Osnov naprednog uredovanja je izvan svake sumnje pro-
Sirenje djelokruga pojedinih upravnih organa. Danas je
$umar sputan; djelokrug mu je do smijesnosti u kontrastu
s naobrazbom. Akademski $kolovan, mora za svaku sitnicu
traziti dozvolu predpostavljenih oblasti. Ove opet za svaku
malekost moraju izasiljati centralne organe i saslusati mni-
jenje trojice ¢etvorice ¢inovnika prije nego stvore odluku,
koja cesto puta dode — prekasno. Uslijed toga $to nema
djelokruga nema naravno ni prave odgovornosti, jer se za
sve nade formula u labirintu propisa i pravila, koja se dadu
navlaciti prema potrebi.

Svatko gleda, da se ogradi kineskim zidom svoje uske od-
govornosti i preko toga ni makac, jer ambicija je stvar ne-
poznata ali i nezahvalna. Ta jednako se nagraduje onaj tko
radi dan i no¢ kao i onaj, koji radi samo toliko, koliko je
potrebno, da ga ne otpuste. Zato svako nastoji udovoljiti

formalnosti sluzbovnih propisa i ne pitajudi se, je li nje-
govo djelovanje korisno ili ne. Glavno je, da se uzmogne
reci prema gore: tako je propisano, a prema dolje: tako je
zapovjedeno.

Uvadanje posla u vlastitoj reziji zahtijeva okretnost, gip-
kost, momentanu odluku za iskori$éenje trzista i brzinu
uredovanja, koja je nemoguca kraj danasnjih birokratskih
okova. Spomenuto prosirenje djelokruga pojedinih uprav-
nih organa dizat ¢e njihovu samosvijest i samostalnost.
Kada se ne bude moralo za svaku sitnicu traziti dozvola
ureda ili ministarstva, kada bude upravitelj Sumarije ili
predstojnik ureda osjecao i sav teret odgovornosti za svoje
odluke, onda ¢e prije nego li ih izda dobro promisliti zna-
juci, da za svoje ¢ine nema drugog opravdanja, ve¢ svoju
stru¢nu spremnu i svoju savjest. Sirok djelokrug involvira
u sebi zahtjev, da se uredovanje osnuje na povjerenju, a ne
na kontroli.

Sadasnja kontrola je podreda za akademski naobrazena
covjeka, sama sebe iskljucuje. Ako je netko neposten, onda
¢e kraj raznoli¢nosti i opseznosti Sumske manipulacije kraj
svih kontrola na¢i nacina, kako ¢e ostetiti svog sluzbo-
davca, a posten ce ostati takav, bila kontrola ili ne, jer po-
$ten Covjek odstaje takav uslijed, odgoja i etickih ideja, koje
on usvaja, a ne samo iz straha pred kaznom. Posten dakle
ne treba kontrole, nego neposten, a lupezima nije ni onako
mjesto u drzavnoj sluzbi, nego u tamnici.

Osim osobnog postenja, uredovne prisege, strogih odre-
daba, koje se imadu izdati za one, koji se u sluzbi zaborave,
ima jos$ nesto, sto ¢e Sumara podstrekavati na rad, a to je
ljubav njegova prema lijepoj zelenoj struci. Malo je struka,
koje sadrzavaju toliko raznolikosti poslova, toliko idea-
lizma i plemenitosti, kao Sumarska. Sumar uzgaja s najve-
¢im altruizmom $umu na krsu znajuci, da ne samo ne ce
uzivati plod svoga rada, nego da ga cesto ne ¢e ni vidjeti,
jer on radi za potomstvo. Kad umoran svagdanjim brigama
i uredskim poslom izilazi u Sumu, u njezinoj tisini, razno-
likosti njezinih boja, u svjezem zraku, uznesen pijevom
ptica, romati¢nosti njezinih brdina, potoka i gudura, za-
boravlja on na sve, Sto ga tisti i nalazi okrepe i odmora ra-
zdrazenim Zzivcima i stice novu snagu za rad. Samo dajte
mu prilike, da doista bude Sumar, jer danas to nije. Dane
i nedjelje sjedi on zguren nad stolom, pravi Sablonska ki-
lometricka izvjeS¢a o svemu i svacemu, pise duge iskaze,
vodi bezbroj dnevnika i zapisnika, obracunava hiljade
$umskih kvarova esto u svoti od par filira, vodi kompli-
ciranu manipulaciju s novcem i od svega toga jedva dos-
pijeva dva tri put na mjesec, da doista bude Sumar.

Milan Marinovi¢ kr. um. inZenjer. SL 3-4/1919.
(cijeli tekst dostupan na https://www.sumari.hr/sumlist)
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NA TEMELJU POZITIVNIH PRIMJERA
LAKSE CEMO PRONACI FORMULU
USPJESNOG SUZIVOTA S VELIKIM

ZVIJERIMA

Petva Boic Petrac

Izvjestaj objavljen unutar projekta
~EuroLargeCarnivores” donosi uvide razlicitih
grupa dionika iz 14 drzava, ukljucujuci
Hrvatsku i Sloveniju

Izazovi i rjesenja dijeljenja zajednickog Zivotnog prostora
ljudi i velikih zvijeri objavljena su u novom izvjestaju svjet-
ske organizacije za zastitu prirode WWEF i partnera pro-
jekta ,,EuroLargeCarnivores® Izvjestaj donosi uvide s ne-
koliko radionica koje su okupile razli¢ite grupe dionika iz
14 drzava.

Poljoprivrednici, Sumari, lovci, ¢uvari prirode, istrazivaci,
predstavnici tijela javne vlasti, politi¢ari i drugi, zajednicki
su prepoznali moguca rjesenja za unapredenje praksi
upravljanja velikim zvijerima, te za smanjenje potencijalnih
gospodarskih gubitaka. Najvise su zabrinuti zbog nedo-
statka pouzdanih i pravovremenih informacija vezanih uz
velike zvijeri, posebice o vukovima. Brine ih i naizgled ne-
postojeca inicijativa medu tijelima javne vlasti, kao i finan-
cijski gubici zbog Steta u stocarstvu, kao i zbog troskova
uvodenja preventivnih mjera kojima bi se ti gubici sprijecili
(implementacija mjera poput elektri¢nih ograda, pastirskih
pasa i drugih). Takoder su izrazili zabrinutost zbog medij-
skog tretmana velikih zvijeri koji se Cesto ¢ini senzaciona-
listickim, navodi pogresne ¢injenice i usmjeren je na ek-
stremna stajali$ta koja dodatno zao$travaju odnose.

Ukratko, glavne preporuke uklju¢uju poboljsanje upravlja-
nja velikim zvijerima pomocu najboljih dostupnih znan-
stvenih spoznaja diljem svih drzava, standardizaciju poda-
taka i protokola izvjestavanja, razmjenu uspjes$nih pristupa,
razmjenu alata za sprje¢avanje i smanjivanje sukoba izmedu
covjeka i velikih zvijeri te pobolj$anje sustava sprjecavanja
i nadoknade Stete. Paralelno s time treba raditi na poboljsa-
nju upravljanja i razvoju pouzdanih platformi za dionike s
ciljem pobolj$anja suradnje, izgradnje povjerenja i razmjene
pouzdanih informacija izmedu svih dionika. Takoder, ne-
ophodna je poboljsana komunikacija s javnos¢u, na nacin
da se novinarima omoguce pouzdani izvori podataka i vje-
rodostojni kontakti s razli¢itim interesnim skupinama, koje
mogu pruziti to¢ne i nepristrane informacije i poruke.

»Vukovi, medvjedi i risevi dio su europskog identiteta. Tamo
gdje ljudi i zvijeri dijele staniSte promjena je neophodna, i
uvjereni smo da je suzivot moguc ako smo voljni uciti jedni
od drugih. Ve¢ stolje¢ima u mnogim regijama ljudi zZive u
suzivotu s velikim zvijerima, a Hrvatska i Slovenija dobar
su primjer za to, naglasava Andrea Soli¢ iz WWF Adrije,
dodajuci da su lokalni problemi cesto istog tipa.

Prema sluzbenim procjenama, u Europi trenutno zivi oko
17.000 vukova, 17.000 medvjeda, 9.000 risova i 1.250 gor-
skih kuna. Zahvaljuju¢i europskim propisima, kao $to je
Direktiva o staniStima, tijekom zadnjih se godina ove ve-
like zvijeri vra¢aju na europski kontinent u velikom broju
i potrebno je pripremiti se za to.
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ODRZANA RADIONICA SUSTREE PROJEKTA
| PREMIJERA DOKUMENTARNOG FILMA

"SUME BEZ GRANICA”

Dr. sc. Martina Dodan

Klimatske promjene ugrozavaju raznolikost Suma u
Sredis$njoj Europi. Stoga sa sigurno$¢u mozemo reci kako
su prilagodba na klimatske promjene i zastita prioritetne
zadace gospodarenja Sumama. Prirodna prilagodba na
temperaturne promjene i ekstremne vremenske pojave iza-
zov je za Sumske ekosustave zbog njihovih dugih ophodnji.
Kako bi se osigurala potrajnost ekoloskih i gospodarskih
funkcija Suma neophodna je primjena adaptacijskih
$umskouzgojnih aktivnosti. Obecavajucu strategiju pred-
stavlja sadnja Sumskih vrsta drveca ili provenijencija koje
imaju vecu sposobnost prilagodbe na predstojece prom-
jene. SUSTREE projektom (Sustainable utilization of forest
genetic resources in climate change) zeli se odgovoriti up-
ravo na takva pitanja te promovirati adaptacijske
$umskouzgojne aktivnosti stru¢njacima u prakti¢cnom
Sumarstvu i 8iroj javnosti.

SUSTREE (SUStainable TREES ) je project koji financira
Interreg CENTRAL EUROPE platforme. Predstavlja prim-
jer ucinkovite suradnje Sumarskog sektora Sredisnje Eu-
rope sa 8 partnerskih institutcija iz 6 zemalja (Austrije,
Madarske, Poljske, Slovacke, Njemacke i Republike Ceske).
Ova suradnja Sumarskih stru¢njaka usmjerena je na gen-
etsku raznolikost Sumskog sjemena i zakonodavne okvire
prekogranickog prijenosa sjemena u okvirima klimatskih
promjena.

Radionica pod nazivom “Potpomognuti tokovi gena
$umskog drveca za ublazavanje klimatskih promjena” (As-
sisted gene flow of trees to mitigate climate change) odrzana
je na Ceskom prirodoslovnom fakultetu u Pragu (Czech
University of Life Sciences in Prague — CULS) 27. i 28.
ozujka 2019. godine. Radionica je odrzana kako bi se
prezentirali rezultati SUSTREE projekta, ali i postojeca
saznanja prikupljena na pokusima provenijencija
najznacajnijih europskih vrsta drveca, oplemenjivanja
$umskog drveca te opcenito problematike gospodarenja
$umama u svijetlu klimatskih promjena. Osobiti je nagla-
sak stavljen na postojeca saznanja produktivnosti poje-

dinih vrsta i provenijencija iz Jugoisto¢ne Europe, kao i
introduciranih vrsta drveca. Na radionici su sudjelovala
Cetiri predstavnika iz Republike Hrvatske: prof. dr. sc. Sasa
Bogdan, doc. dr. sc. Ida Katic¢i¢ Bogdan i doc. dr. sc. Mar-
tina Temunovi¢ sa Sumarskog fakulteta Sveucilista u Za-
grebu te dr. sc. Martina Dodan s Hrvatskog Sumarskog
instituta.

Prof. dr. sc. S. Bogdan (Zavod za $umarsku genetiku, den-
drologiju i botaniku) izlozio je rezultate istrazivanja
utjecaja suse na fenologiju listanja i osjetljivosti na mraz
devet europskih provenijencija hrasta luznjaka. Prezent-
acija je odrzana pod nazivom:

« Utjecaj suse na fenologiju listanja i osjetljivost na mraz u
pokusu provenijencija hrasta luznjaka (Drought effects
on leaf phenology and frost susceptibility in a Quercus ro-
bur provenance trial) — prof. dr. sc. Sasa Bogdan

Dr. sc. Martina Podan (Zavod za uzgajanje Suma Hrvatsk-
oga Sumarskog instituta) izlozila je problematiku gospo-
darenja zelenom duglazijom u Hrvatskoj. Prezentacija je
odrzana pod nazivom:

o Produktivnost provenijencija zelene duglazije — prob-
lematika gospodarenja i zaklju¢ci nakon 60 godina
istrazivanja (Productivity of Douglas-fir provenances —
practical forestry issues and conclusions after sixty years
of research) - dr. sc. Martina Podan, dr. sc. Sanja Peri¢

Kao rezultat dobre medunarodne suradnje sudionici SUS-
TREE projekta pripremili su dokumentarni film ,,Sume
bez granica®. Premijera filma odrzana je u Pragu (Repub-
lika Ceska) u kinu Svetozor, 28. ozujka 2019. godine. Uo¢i
premijere filma odrzana je rasprava o brzoj dinamici
predvidenih klimatskih promjena, sposobnosti prilagodbe
pojedinih vrsta te moguénostima adaptacijskih strategija
gospodarenja Sumama. Otvorena su i pitanja povezana s
potpomognutom migracijom gena i adaptacijskim
$umskouzgojnim aktivnostima. Cilj filma je podizanje
svijesti istrazivacima i $iroj javnosti o vaznosti adaptacij-
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BORDERLESS
FORESTS

LESY BEZ HRANIC

Slika 1. Premijera dokumentarnog filma “Sume bez granica” (“Borderless forests”) u Pragu (Republika Ceska) u kinu Svetozor, 28. ozujka 2019.

godine

skih mjera i na¢inima izmjene $umskog reprodukcijskog
materijala vrsta vece sposobnosti prilagodbe izmedu ze-
malja Sredi$nje Europe. Pozivamo vas da pogledate film
koji je sada dostupan na web stranici: https://www.you-

tube.com/watch?v=DcWZzEt-U5xI. Dodatne informacije
vezane za SUSTREE projekt mogu se pronaci na sluzbenoj
web stranici projekta: https://www.interreg-central.eu/
Content.Node/SUSTREE.html.
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SUME | JAVNO ZDRAVLJE - REVUE
FORESTIERE FRANGAISE 2-3-4 2018.

Branko Mestric, dipl. ing. sum.

Iz Francuske nam je u razmjeni stiglo posebno tematsko iz-
danje - trobroj - Revue forestiére francaise, koje je pripre-
mljeno kao zajednicko izdanje sa takoder francuskim caso-
pisom Sante publique, s nadave posebnom i zanimljivom
temom: Sume i javno zdravlje.

reyue
“fgrestiere

frafncaise,

V¥

Napomena urednika RFF

Predmet odnosa izmedu okolisa i zdravlja ve¢ je nekoliko
godina prisutan u interesima naseg drustva. Cinilo se ko-
risnim i zanimljivim nasem uredni$tvu da radi na temat-
skom pitanju koje Ce ispitati ono $to se danas moze redi, i
sa kojim stupnjem sigurnosti, o Sumama i javnom zdravlju.
Da bi se to postiglo, vjestine javnog zdravlja morale su biti
povezane s vlastitim znanjem o drve¢u i Sumama. Prirodno
je da francuski znanstveni casopis Santé publique sa Revue
Forestiere Francaise ostvari takvu suradnju. Svaki od njih
ima svoju ¢italacku publiku, koju druga jedva doseze. Zbog
toga su urednici Santé publique i Revue forestier francaise
s odusevljenjem prihvatili ideju zajednickog izdanja: uredili
su ga svaki prema vlastitom vizualnom identitetu i vlasti-
tom prezentacijskom nacinu, ali oba su sastavljena od istih
tekstova. Upravo to zajednicko izdanje ovdje prilazemo u
verziji Revue forestier francaise.

SUME | JAVNO ZDRAVLJE

Glavni urednici: Christian BARTHOD - Denis ZMIROU-
NAVIER

Prekretnica u pogledu na drvece i Sumu u javno zdravstvenoj
politici (Christian BARTHOD, Denis ZMIROU-NAVIER)

DIO 1: STABLA, ZDRAVLJE, PREHRANA

Sume i zdravlje: pregled prakse od 18. do 21. stolje¢a
(Christian BARTHOD, Patrick FOURNIER)

Lutanje kroz Sumu Lorraine ... brojna korisna i terapeutska
svojstava Sumskih povrs$ina (Deborah KESSLER-
BILTHAUER)

Sume, izvori prehrambenih dodataka, dodataka prehrani i
... (Yves BIROT)

DIO 2: SUME | LJUDSKE BOLESTI

Sume i alergije (Michel THIBAUDON, Jean-Pierre BE-
SANCENOT)

Nesrece na radu i profesionalne bolesti medu Sumarima -
visoki rizik u promjenjivom sektoru (Daniel PERRON)

Epidemiologija lajmske borelioze u Francuskoj - i potvrde
i nesigurnosti (Timothee KLOPFENSTEIN, Benoit JA-
ULHAC, Thierry BLANCHON, Yves HANSMANN,
Catherine CHIROUZE)

Prevencija i upravljanje lajmskom bolesti: o slozenosti i po-
trebi da se uobzire razliciti psihosocijalni ¢imbenici
(Costanza PUPPO, Marie PREAU)

Ekologija lajmske bolesti (Jean-Francois COSSON)

CITIQUE-ovo sudjelovanje u istrazivanju (Pascale FREY-
KLETT, Annick BRUN-JACOB,

Julien MARCHAND, Paul BONIFACE, Christine
ORTMANS, Gilles SALVAT, Jean-Marc ARMAND,
Jean-Francois COSSON)

Tropske Sume, promjene u koristenju zemljista i nove za-
razne opasnosti (Jean-Francois GUCGAN, Benoit de
THOISY, Ahidjo AYOUBA, Julien CAPPELLE)

Bushmeat, ljudski utjecaji i ljudsko zdravlje u tropskim pra-
$umama: studija ebola virusa (John Emmanuel FA, Ro-
bert NASI, Nathalie VAN VLIET)

3. DIO: SUME | BLAGOSTANJE

Psiholoski i fizicki zdravstveni ucinci $uma - pregled znan-
stvene literature (Katharina MEYER-SCHULZ, Renate
BORGER-ARNDT)

Utjecaj Sumskog kupanja (shinrin-yoku) na ljudsko zdrav-
lje - pregled literature (Qing LI)



Socijalna percepcija $uma: okruzenje koje se dozivljava vise
kao profilakticko nego patogeno (Rodolphe DODIER)

Utjecaj stabala i Suma na kakvoc¢u zraka i zdravlje ljudi u i
oko urbanih podrucja (David J]. NOWAK, Matilda VAN
DEN BOSCH)

Mentalno zdravlje i dobrobit: doprinos drveca i Suma ra-
zli¢itim populacijama u Britaniji (Liz O’BRIEN, Bianca
AMBROSE-OJI, Benedict WHEELER)

DIO 4: SUME U GRADOVIMA

Zelena okruzenja i Sumska zemljiSta u gradovima: koristi i
rizici za ljudsko zdravlje prema “One Health” pristupu
(Isabelle BOLON, Nicola CANTOREGGTI,Jean SIMOS,
Rafael RUIZ DE CASTANEDA)

Mogu li stabla i Sume doprinijeti smanjenju buke u okolisu?
(Jerome DEFRANCE, Philippe JEAN, Nicolas BARR-
IERE)

Relevantnost zelenih, zasjenjenih okruzenja u sprjecavanju
Stetnih ucinaka na zdravlje od grijanja i onecis¢enja
zraka u urbanim podrudjima (Mathilde PASCAL, Ka-
rine LAAIDI, Pascal BEAUDEAU)
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Moze li procjena utjecaja na zdravlje utjecati na politike
zelenog prostora u urbanom prostoru? (Franfoise JA-
BOT, Anne ROUE-LE GALL)

DIO 5: POGLED U PERSPEKTIVI

Koji su znanstveni dokazi u pogledu utjecaja $uma, stabala
na zdravlje i dobrobit ljudi? (Kjell NILSSON, Peter
BENTSEN, Patrik GRAHN, Larke MYGIND)

Sume i drvece: perspektiva javnog zdravstva (Olivia
SANCHEZ-BADINTI, John L. INNES)

Zdravlje i blagostanje iz $uma - iskustva finskih istrazivanja
(Liisa TYRVAINEN, Ann OJALA, Marjo NEUVONEN,
Katja BORODULIN, Timo LANKI)

Sume i javno zdravstvo, austrijsko iskustvo i nade. Green
Care Sumski projekt (Gerhard MANNSBERGER)

ZAKLJUCAK

Sume, zeleni prostori, bioloska raznolikost i javno zdravstvo:
istrazivanje koje treba nastaviti i podrzati kako bi se
prosvijetlile javne politike (Christian BARTHOD, Denis
ZMIROU-NAVIER)

HRVATSKA EKIPA NA ZIMSKOM
NATJECANJU ALPE-ADRIA 2019. GODINE

Regija Juzni Tirol u Italiji bila je domacin ovogodi$njeg zim-
skog Alpe-Adria Sumarskog natjecanja koje je odrzano od
25.do 27. sije¢nja 2019. u mjestu Jochgrimm - Passo Oclini,
smjestenom na 1.989 m n. v. u juznim Dolomitima, 30 km
od glavnoga juznotirolskog grada Bozena / Bolzana. Mjesto
Jochgrimm smjesteno je izmedu dva vrha Corno Bianco /
Weisshorn s 2.317 m n. v. i Corno Nero / Schwarzhorn s
2.439 m n. v. Ti vrhovi pripadaju dolomitskom lancu Val
d’Ega / Eggental. Sa sjeverozapadne strane vrha Corno Bi-
anco nalazi se kanjon Bletterbach, velika pukotina dubine
400 m i duga 8 km. Kanjon je u statusu geoparka kao sa-
stavni dio Dolomiti UNESCO-ve svjetske bastine i pred-
stavlja geolosku proslost od 45 milijuna godina stvaranu u
razdoblju od prije 280 do 235 milijuna godina (slika 1).

Na natjecanju su nastupile cetiri ekipe: Hrvatska, Slove-
nija te talijanske regije Juzni Tirol i Furlanija - Julijska
Krajina. Hrvatska ekipa doputovala je autobusom Sumar-
skog fakulteta s 19 sudionika. Za organizaciju puta pobri-

Vrh Corno Bianco-Weisshorn

nuli su se sredi$njica HSD-a i ogranak Delnice, ¢iji su ¢la-
novi predstavljali glavninu ekipe. Ve¢ prilikom dolaska
preko Cavalesea i Passo Lavazea u pokrajini Trento vidjeli
smo tragove velike elementarne nepogode koja je zadesila
podrudje sjeveroistocne Italije 29. listopada 2018. Oluja
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Harvester u radu Hrvatski natjecatelji u biatlonu

,Vaia“ udarima vjetra koji su prelazili i 200 km/h u¢inila ~ mehanizacija sastavljena od harvestera i forvardera sjece
je $tetu od 8,5 milijuna m*® na povrsini od 42.500 ha. Zbog  iizvlaciizvaljenu i polomljenu drvnu masu na brojna sto-
velikih $teta radovi u Sumi se izvode i preko vikenda, gdje  varista uz ceste. Na mnogim mjestima na Sumskim ce-

Najstariji sudionik veleslaloma akademik Slavko Mati¢ u cilju



Silvana Skender s priznanjem za 2. mjesto

Mladen éporer s priznanjem za 3. mjesto

stama ureden je jednosmjerni promet za uklanjanje drva
iz Sume s kamionima kako bi se izbjegli prometni zastoji.
Gotovo svi Sumarski radnici iz Juznog Tirola, ali i mnoge
strane tvrtke iz Austrije, Njemacke i Svicarske rade za-
jedno. Zbog velike koli¢ine drva koja se pojavila na trzistu
cijena je vrlo niska. Stoga, osim o$te¢enog drva u juzno-
tirolskim Sumama gotovo se ne sjece ni jedno drvo. Cijena
kvalitetnijih sortimenata pala je s uobicajene cijene vise
od 100 €/m® na manje od 60 €/m?, a manje kvalitetni sor-
timenti jo$ i viSe. Ovisno o terenu, proizvodni troskovi
pridobivanja o$tecenog drva strojevima iznose oko 25-30
€/m?, a kod rada zi¢arom 35-40 €/m>. Na podrucju gdje
smo bili do sada je preradeno oko 20 % procijenjene koli-
¢ine o$te¢enog drva. Pilane u Juznom Tirolu nisu velike i
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Vode ekipa s ekipnim priznanjima

obi¢no ne preraduju toliko drva (dvije najveée po 50.000 m*
godisnje), ali kupuju drva za pohranu ili preprodaju. Zbog
toga se trenutno isporucuje mnogo drva u Austriju i Nje-
macku. Omogucen je i prijevoz drva vlakom iz Bolzana.
Sumarska sluzba dala je smjernice i sigurnosne informa-
cije za vlasnike $uma u obradi oste¢enog drva, dok $u-
marska skola organizira tec¢ajeve za obradu drva za vla-
snike Suma (slike 2 i 3).

Natjecanje je odrzano na skijaliStu Jochgrimm-Passo
Oclini. Hrvatski predstavnici ostvarili su sljedece rezultate:

Stafeta: Hrvatska 1 (Goran Prelac, Mladen Sporer i Sinisa
Arh) 6. mjesto, Hrvatska 2 (Goran Bukovac, David Crni¢
i Branko Starcevi¢) 8. mjesto i Hrvatska 3 (Boris Kezele,
Neven Vukoni¢ i Tijana Grguri¢ ) 12. mjesto.

Biatlon klasicni stil Zene: Silvana Skender 2. mjesto i mus-
karci: Goran Prelac 4. mjesto.

Biatlon slobodni stil Zene: Tijana Grguri¢ 5. mjesto i mus-
karci: Mladen Sporer 3. mjesto, David Crni¢ 7. mjesto i Ne-
ven Vukoni¢ 12. mjesto.

Veleslalom Zene rodene 1978. i starije: Visnjak Osmak 7.
mjesto i Tijana Grguri¢ 8. mjesto; muskarci 1958. i stariji:
Damir Dela¢ 6. mjesto i Slavko Mati¢ 7. mjesto; muskarci
1959. - 1968.: SiniSa Arh 5. mjesto, Goran Bukovac 7. mje-
sto, Neven Vukoni¢ 8. mjesto i Boris Kezele 10. mjesto;
muskarci 1969. — 1978.: Branko Starcevi¢ 5. mjesto, Dario
Cencic¢ 6. mjesto, Goran Prelac 8. mjesto i Tomislav Kranj-
cevi¢ 10. mjesto; muskarci rodeni 1979. i mladi: David Cr-
ni¢ 4. mjesto.

Kombinacija (veleslalom i biatlon) Zene: Tijana Grguric 6.
mjesto i muskarci: David Crni¢ 5. mjesto, Goran Prelac 6.
mjesto i Neven Vukoni¢ 10. mjesto.

Ekipno: 1. Juzni Tirol, 2. Slovenija, 3. Furlanija - Julijska
Krajina i 4. Hrvatska (slike 4-9).
Osim natjecateljskog dijela susreti su protekli i u prijatelj-

skoj atmosferi te ugodnom druzenju svih sudionika koji se
poznaju ve¢ godinama.
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ZAPISNIK

1. SJEDNICE UPRAVNOG ODBORA HSD-A 2019. GODINE,
KOJA JE ODRZANA 26. TRAVNJA 2019. GODINE

S POCETKOM U 11:00 SATI U SUMARIJI KOPRIVNICA,
USP KOPRIVNICA

Mv. sc. Damer Delac

Sjednica je odrzana u sklopu dvodnevnog posjeta, 26. i 27. travnja 2019. godine Upravnog i Nadzornog odbora HSD-a,
USP Koprivnica i HSD-u ogranku Koprivnica sa sljede¢im programom:

Petak 26. travnja:

10:00, okupljanje u $umariji Koprivnica

11:00 — 13:15, 1. sjednica UO HSD-a 2019. godine

13:15 - 13:30, prezentacija Zvonimira I$tvana ,,145 godina od osnutka Purdevacke imovne op¢ine®
15:00 - 17:00, obilazak grada Koprivnice

17:00 - 18:00, odlazak do $umarije Purdevac

18:00 — 18:30, svecano otkrivanje spomen-ploce Ivanu Savoru na Sumariji Purdevac

Subota 27. travnja:

9:00 - 10:30, promocija knjige Ivana Hodi¢a ,,Sumarija Durdevac*i svecano otkrivanje spomen-ploce Oskaru Pigkori¢u
na Lovackom domu Peski

11:00, obilazak Purdevca i prigodne manifestacije povodom Dana grada

15:00, sluzbeni zavrsetak sjednice.

1. sjednica UO HSD-a 2019. godine zapoéeta je u 11:° u dvorani Sumarije Koprivnica

Nazocni: Akademik Igor Ani¢, Emil Balint, dipl. ing., mr. sc. Boris Belamari¢, Igor Vrbani¢, dipl. ing. (umjesto Marija
Bosnjaka, dipl. ing.), mr. spec. Mandica Dasovi¢, mr. sc. Josip Dundovi¢, Goran Gobac, dipl. ing., mr. sc. Ivan Grginc¢i¢,
Marina Juratovi¢, dipl. ing., Ivan Krajaci¢, dipl. ing., Daniela Ku¢ini¢, dipl. ing., prof. dr. sc. Josip Margaleti¢, akademik
Slavko Mati¢, Darko Mikic¢i¢, dipl. ing., Damir Nui¢, dipl. ing., Martina Pavici¢, dipl. ing., dr. sc. Sanja Peri¢, Davor Pr-
njak, dipl. ing., prof. dr. sc. Ivica Tikvi¢, Davor Topolnjak, dipl. ing. Ivo Sari¢, dipl. ing. (umjesto Ante Tarasa, dipl. ing.),
Oliver Vlaini¢, dipl. ing., doc. dr. sc. Dinko Vusi¢, Silvija Zec, dipl. ing., Stjepan Blazi¢evi¢, dipl. ing., Marina Mami¢, dipl.
ing., dr. sc. Vlado Topi¢ i mr. sc. Damir Dela¢

Ispri¢ani: Mario Bosnjak, dipl. ing., prof. dr. sc. Ruzica Luci¢ Beljo, Goran Bukovac, dipl. ing., prof. dr. sc. Milan Glavas,
mr. sc. Petar Jurjevi¢, Cedomir Krizmani¢, dipl. ing., Damir Miskulin, dipl. ing., Krasnodar Sablji¢, dipl. ing., Zoran Sa-
rac, dipl. ing., Ante Tara$, dipl. ing., Drazen Zviroti¢, dipl. ing., Herman Susnik, dipl. ing. i Biserka Markovi¢, dipl. oec.

Gosti: Krunoslav Jakup¢i¢, dipl. ing., Mirko Kovacev, dipl. ing., Branko Mestri¢, dipl. ing. i djelatnici USP Koprivnica.
Predsjednik Oliver Vlaini¢, pozdravio je skup, zahvalio se na odazivu, a posebice je pozdravio gosta, predsjednika Uprave

Hrvatskih $uma d. o. 0. Krunoslava Jakupéic¢a te domacine na &elu s voditeljem USP Koprivnica Mirkom Kovacevim,
predsjednicom Ogranka Koprivnica Marinom Juratovi¢ i upraviteljem Sumarije Koprivnica Davorinom Rodekom.

Predsjednica ogranka Koprivnica Marina Juratovi¢ pozdravila je sve nazo¢ne i upoznala ih s detaljima programa.
Voditelj USP Koprivnica Mirko Kovacev pozdravivsi skup ukratko je predstavio Upravu $uma Podruznicu Koprivnica.

Kako je od 33 ¢lana Upravnog odbora nazo¢no njih 24-ero, predsjednik Oliver Vlaini¢ utvrdio je kvorum, zatim predlozio
na usvajanje sljedeci



Dnevni red:

1. Ovjerovljenje zapisnika Redovite sjednice Skupstine
HSD-a 2018. godine, 3. sjednice UO HSD-a 2018. godine
(zapisnici su objavljeni u SL 1-2/2019.), 1. Elektronicke
sjednice UO HSD-a 2019. godine i 1. Elektronicke sjed-
nice Skupstine HSD-a 2019. godine (zapisnici su u pri-
logu Poziva),

2. Obavijesti i Aktualna problematika,

3. Sumarski list i ostale publikacije,

4. Rasprava po izvje$¢ima i zakljudci,

5. Pitanja i prijedlozi,
koji je jednoglasno usvojen.

Ad. 1. Ovjerovljenje zapisnika Redovite sjednice Skup-
$tine HSD-a 2018. godine, 3. sjednice UO HSD-a 2018. go-
dine, 1. Elektronicke sjednice UO HSD-a 2019. godine i 1.
Elektronicke sjednice Skupstine HSD-a 2019. godine.

Svi zapisnici jednoglasno su usvojeni.

Ad. 2. Obavijestii Aktualna problematika

« Predsjednik Uprave Hrvatskih Suma d.o.o. Krunoslav
Jakupc¢i¢ pripremio je izlaganje o aktualnostima u
poduzec¢u. Nakon dono$enja plana za 2019. godinu glavni
ciljevi Hrvatskih $uma d. o. o. su ostvarenje radova gos-
podarenja Sumama i Sumskim zemlji$tima s 558 mil. kuna
i etata od 5,2 mil. m®. Kao jedan od podciljeva je svakako
informatizacija poduzeca i poslovnih procesa. Zatim, za-
datak je poboljsati upravljanje nekretninama i drugim
tzv. sporednim djelatnostima, po uzoru na austrijske
drzavne Sume koje preko 50 % prihoda ostvaruju kroz
djelatnosti koje nisu izravno povezane s prodajom
sirovine. Osvrnuo se na prodaju drvne sjecke i raskidanju
ugovora o isporuci sklopljenim od 2010. do 2016. godine.
Ugovori su raskinuti s tvrtkama koje, unato¢ tome sto su
im se produzivali rokovi nisu dostavile uporabne dozvole
za svoje kogeneracije. Te tvrtke bile su u raznim razinama
dovrsenosti na desetke milijune € vrijednih projekata.
Kako tvrtka HS ne bi snosila krivnju za propast tih inves-
ticija, raspisan je Javni poziv za natjecaj za isporuku
sirovine. Od 23 tvrtke koje su se javile, njih 9 je zadovoljilo
uvjete. Uskoro ce se za ostale ponovno raspisati Javni
poziv. Vode se pregovori oko povecanja cijena drvne
sjecke. Do sada su te cijene, koje su putem Ugovora nasli-
jedili, bile 270 kn ili 36 €/tona. Primjerice, u Austriji ta je
cijena 90 €/tona, a u Italiji 70 €/tona.

Ocito je da je ta cijena neodrziva i mora se pregovarati o
novoj cijeni. Napominje da 25 tvrtki imaju aktivne ugov-
ore s definiranom cijenom od tih 270 kn/tona. Hrvatske
$ume jednostavno nisu mogle tim 9 tvrtki, koje su zado-
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voljile uvjete, ponuditi robu po toj cijeni i krenulo se u
pregovore o povecanju cijene.

Istovremeno, kako bi $to ucinkovitije koristili energetske
potencijale Sume investiralo se u nabavu novih iveraca te
Zicara koje bi trebale zamijeniti radnu snagu, koja u
Sumarstvu sve vise nedostaje.

U tijeku je sredivanje imovinsko pravnih odnosa na be-
spravno izgradenim objektima na drzavnom sumskom
zemljiStu. U tijeku su osobno uvjetovani otkazi ugovora
o radu za 163 osobe. Osnivaju se novi rasadnici, pa je tako
nedavno otvoren rasadnik Drnje kapaciteta 3 milijuna
kontejnerskih sadnica, koji bi trebao zadovoljiti vlastite
potrebe, ali i potrebe vanjskog trzista. Obavlja se revizija
povrsina drzavnog sumskog zemljista koje je dano u na-
jam za ispasu stoke, posebice u USP Split i Gospié. Iste su
povrsine upisane u ARKOD i za njih su ubirani poticaji,
a Hrvatske Sume d. o. o. za to nisu dobivale nikakvu na-
knadu. U tijeku je izrada Pravilnika o pla¢ama i
nagradivanju. Tvrtka treba nagraditi izvanredan trud i
uspjehe nekih zaposlenika koji to zasluzuju. Nazalost
postoje i radnici, istina u manjem broju, ¢ijim radom ni-
kako nisu zadovoljni. Svjedoci smo masovnog susenja
jasenovih sastojina. Od Karlovca pa do us¢a Une u Savu
pojava susenja je najizrazenija. Znanost i struka moraju
pod hitno nadi rjeSenje $to uciniti na tim stanistima.
Osvrnuvsi se na ucestale napade (Zeleni odred) na
Hrvatske Sume d. 0. 0. zbog ,,prekomjernih” sje¢a ukazao
je na izvjesce Eurostata, po kojemu je Hrvatska u posljed-
njih 25 godina povecala Sumovitost za 17 % i jedino je
Italija u EU povecala sSumovitost vi$e od Hrvatske. Razne
udruge, za koje se samo moze naslutiti kakvi su im ciljevi,
svakodnevno dezinformiraju nasu javnost. Posebice se
ovom prigodom zahvalio prof. Stjepanu Mikcu sa
Sumarskog fakulteta, koji je u vide navrata pomogao u
komunikaciji s javnos¢u. S druge strane, Hrvatske Sume
su se ponekad osjecale usamljeno u obrani od takvih na-
pada. Zbog neargumentiranog ,,blacenja“ tvrtke podni-
jete su sudske tuzbe protiv nekih institucija.

Osvrnuvsi se na cijene drvnih sortimenata Jakupcic je
zakljucio da je cijena hrasta luznjaka u zadnjih godinu
dana podignuta 20 %, kitnjaka 10 %, a bukve 5 %. Cijenu
crnogorice zbog velikih vjetroizvala koje su zahvatile
smrekove sastojine u Europi (najnovije u Italiji) i s tim u
vezi veliku ponudu na trziStu nije se moglo povisiti.
Podize se cijena drvne sjecke. Bitno je da se postepeno
mijenja netrzi$ne odnose prodaje drvnih sortimenata, pa
se tako o cijenama s drvopreradivacima pregovara dva
puta godi$nje, za $to vjeruje da je jedan prijelaz ka trzisnoj
prodaji.

« Oliver Vlaini¢ izvijestio je o Alpe-Adria natjecanju koje
je odrzano 25.-27. sije¢nja 2019. u Italiji, Juzni Tirol. De-
taljnije izvje$¢e najavio je u Sumarskom listu 5-6/2019.
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» Damir Delac¢ izvijestio je o 51. EFNS natjecanju koje je
odrzano od 10. do 16. veljace u Arberlandu u Bavarskoj,
o kojemu je kolega Hranislav Jakovac pisao u Sumarskom
listu 3-4/2019. godine.

Damir Dela¢ ujedno je izvijestio o sve¢anom obiljezava-
nju Dana inZenjera republike Hrvatske koje je Hrvatski
inzenjerski savez (HIS) organizirao 22. veljace na Fakul-
tetu kemijskog inZenjerstva i tehnologije. Nakon §to su
domacin dekan prof. dr. sc. Tomislav Bolanc¢a i Predsjed-
nik Akademije tehnickih znanosti prof. dr. sc. Vladimir
Androcec, suorganizator skupa, predstavili svoje institu-
cije iznesena su pozivna predavanja:

»Inovacije kao 3. misija Sveucilista“ - prof. sr. sc. Miljenko
Simpraga, redoviti profesor Veterinarskoga fakulteta,
Prorektor za inovacije, transfer tehnologije i komunika-
cije.

»Irebaju li Hrvatskoj ovlasteni tehnicki inZenjeri - prof.
dr. sc. Bruno Zeli¢, Predsjednik vije¢a tehnickog podrucja
Sveucilista u Zagrebu: ,InZenjerstvo i regulirane profesije
na primjeru gradevinske struke - Zdravko Jurcec, dipl.
ing., Predsjednik drustva gradevinskih inzenjera Zagreba.

Kao ¢lan Upravnog odbora HIS-a Damir Dela¢ izvijestio
je kako je uspjesno zavrsen evaluacijski proces na Sumar-
skom fakultetu koji je u ime FEANI-a, Europske udruge
inZenjera koja danas okuplja preko 500 tisuc¢a inzenjera,
vodio HIS. Time su zavrseni studenti svih smjerova Su-
marskog fakulteta stekli akreditaciju za ravnopravno su-
djelovanje na trzistu rada EU.

15. ozujka na Sumarskom fakultetu u Zagrebu odrzana je
promocije knjige ,,Enciklopedija domaceg ljekovitog
bilja“ autora prof. dr. sc. Milana Glavasa. Detaljnije
izvjesc¢e objavljeno je u Sumarskom listu 3-4/2019 o ¢emu
je ukratko izvijestio Branko Mestric.

Od 15. do 17. ozujka u Lipovljanima su odrzani ,,Dani
Josipa Kozarca® o kojima je izvijestio Ivan Krajaci¢. Uz
niz zanimljivih predavanja koja su u ¢ast Kozarcu pri-
premili predstavnici Filozofskih fakulteta u Osijeku i Za-
grebu odrzana je i prezentacija izlozbe ,,Suma okom
$umara’

Silvija Zec izvijestila je o sjednici Saborskog odbora za
poljoprivredu odrzanoj 21. ozujka u Lipovljanima s te-
mom $umska i poljoprivredna biomasa. Nadovezala se
na ucestale napade pojedinih udruga i medija na Sumarsku
struku i potrebi za odgovorom struke na sve te napade.
Isto tako treba djelovati preventivno vrseci promidzbu
$umarske struke, kako kroz medije, tako i kroz razne
manifestacije, okrugle stolove, dane otvorenih vrata i sl.

« 19. ozujka u Gradskoj skupstini u Zagrebu odrzana je
tematska sjednica o gospodarenju Sumama na Medved-
nici na kojoj je u ime HSD-a sudjelovao Oliver Vlainié.

« 5. travnja, Drnje — otvorenje pogona USP Koprivnica za
proizvodnju kontejnerskih sadnica o ¢emu je izvijestio
Mirko Kovacev.

« 9. travnja, Zagreb, Matica hrvatska — svecana skupstina
povodom 50. godina Hrvatskoga ekoloskog drustva na
kojoj su sudjelovali i ¢lanovi HSD-a.

« 16. travnja 2019. godine u Dvorani Fritz Jahr, Zagrebacka
podruznica Hrvatskog bioetickog drustva i Suradnicki
krug studenata Znanstvenog centra izvrsnosti za integra-
tivnu bioetiku, organizirali su tribinu pod naslovom ,,Ko-
liko znamo o gospodarenju Sumama?“. Pitanje gospo-
darenja Sumama, odnosno problematika prekomjerne
sjece Sumskih povrsina u posljednje vrijeme intenzivno
puni domaci medijski prostor, izazivajuci veliku pozor-
nost i poti¢udi polemike, pritom otvarajuci razna bioeticka
pitanja. Koliko zapravo znamo o gospodarenju Sumama?
Cime se $umari i nadlezne institucije to¢no i na koji na¢in
bave, koji se izazovi pritom namecu te kako gospodarenje
$umama utjece na bioticku ravnotezu planete, a samim
time i na zdravlje ¢ovjeka i ostalih Zivih bi¢a, neka su od
aktualnih pitanja na koja se nastojalo odgovoriti kroz ovu
tribinu. Izlagaci su bili: Antun Alegro mladi (Prirodo-
slovno-matematicki fakultet), Vesna Grgi¢ (Zeleni odred),
Mirela Holy (Veleudiliste »VERN«), Stjepan Mikac
(Hrvatsko $umarsko drustvo), Marina Popija¢ (Park pri-
rode Medvednica), Ivan Simi¢ (Zivi zid) i Kresimir Zagar
(Hrvatske Sume d.o.0.).

Oliver Vlaini¢ osvrnuo se na strukturu Upravnog odbora
HSD-a, tj. na predstavnike institucija. Tako veéinu Up-
ravnog odbora HSD-a ¢ine zaposlenici Hrvatskih suma
d. 0 .0. ova tvrtka nema sluzbenog predstavnika. S obzi-
rom na veli¢inu i znacenje ove tvrtke, bilo bi logi¢no da i
njen sluzbeni predstavnik bude ¢lan Upravnog odbora
HSD-a. Isto tako u Upravnom odboru HSD-a nemamo
predstavnika privatnih $umovlasnika. S obzirom da
privatne Sume danas ¢ine 24 % ukupne povrsine i na
problematiku ovog sektora, misli da bi u dogledno vrijeme
trebalo ukljuciti i njihovog predstavnika u na$ Upravni
odbor. Iskazao je potrebu za prosirenjem Upravnog od-
bora s predstavnikom novoformiranog Drzavnog inspek-
torata iz kvote Sumara. To su prijedlozi o kojima trebamo
raspraviti do ovogodis$nje Redovite sjednice Skupstine.

Mandica Dasovi¢ podrzala je ovaj prijedlog uz primjedbu
da bi predstavnici institucija na sjednicama trebali
izvjestavati o aktualnostima i dogadanjima u instituciji
koju predstavljaju.

Oliver Vlaini¢ osvrnuo se na ucestale napade na Sumar-
stvo. Kako se ve¢inom oni temelje na nepoznavanju os-
novnih nnacela gospodarenja Sumom, predlaze da se gos-
podarenja Sumama uvrsti kroz predmet poznavanje
prirode u Kurikulumu osnovnoskolskog obrazovanja.



o Akademik Igor Ani¢ iskazao je bojazan da je za to sada
prekasno. E-savjetovanja o osnovnoskolskom kurikulumu
su zavr$ena i misli da sada viSe nije moguce bilo sto izmi-
jeniti. On je osobno dao negativnu recenziju na program
prirode i drustva, navevsi kako on sadrzi gomilu nepot-
rebnih podataka, a nema bitnih sadrzaja o kojima i mi
sada raspravljamo.

Akademik Slavko Mati¢ osvrnuo se na medijske napise o
stanju nasih $uma, posebice o park- Sumi Marjan i prob-
lemu potkornjaka. Potkornjaci su dio ekosustava nasih
$uma i svoditi problematiku samo na njih nije dobro.
Borovi u park-Sumi Marjan izvrsili su svoju pionirsku
ulogu i pripremili su staniSte za povratak autohtone
bjelogorice. Zbog izostanka redovitog gospodarenja
borova stabla su prezrela i fizioloski oslabljena te pred-
stavljaju dobar medij za razvoj sekundarnih $tetnika, u
ovom slucaju potkornjaka.

Dr. sc. Vlado Topic¢ izvijestio je o dogadanjima vezanim
za problematiku park-Sume Marjan. Na tu temu
sudjelovao je na sjednicama Gradskog vijec¢a grada Splita.
Formirano je povjerenstvo u kojemu su sudjelovali prof.
dr. sc. Ivica Tikvi¢ i prof. dr. sc. Boris Hrasovec sa
Sumarskog fakulteta te dr. sc. Milan Pernek sa Sumarskog
instituta, dr. sc. Lukrecija Butorac s Instituta za jadranske
kulture i dr. sc. Vlado Topi¢. Na Marjanu nekada je bila
$uma hrasta crnike koja je unistena i nakon toga obavl-
jana su poSumljavanja alepskim borom, s ciljem da se
sacuva tlo. Posumljavanja su obavljana od 1884. do 1940.
godine sa 6-8 tis. biljaka po hektaru. Nakon toga izostali
su Sumskouzgojni radovi. Godine 1964. Suma je
proglasena zasticenim objektom prirode, a 1970. godine
napravljen je prvi Program gospodarenja koji je propisao
Sumskouzgojne radove. Izradena je i Studija gospodarenja
koja je propisala da Sumom gospodari inZenjer Sumarstva.
S ciljem pracenja Sumskouzgojnih radova formirane su
trajne plohe. Predviden je i rasadnik za potrebe
posumljavanja park-Sume. U praksi nista od toga nije
napravljeno. Danas je ta Suma stara od 80 do 130 godina
sa stablima, koja zbog gustoce sadnje i kasnijeg izostanaka
$umskouzgojnih radova imaju slabo razvijene krosnje.

Prof. Ivica Tikvi¢ nadovezao se kako se planira izraditi novi
Program za sanaciju Marjana za koji je on predlozio da
u njemu sudjeluju predstavnici $umarskih znanstvenih i
stru¢nih institucija. Nazalost u Splitu su glede Marjana su-
kobljene sve politicke opcije. Istaknuo je kao dobar prim-
jer urbanog Sumarstva radove parkovne infrastrukture
koje je Drustvo Marjan napravilo prije stotinjak godina.

Dr. sc. Sanja Peri¢ ravnateljica Hrvatskog Sumarskog in-
stituta rekla je kako je ravnatelj Javne ustanove za uprav-
ljanje Park-Ssumom Marjan, prije mjesec dana od HSI
zatrazio da napravi prijedlog programa sanacije. Taj pri-
jedlog dostavljen im je na vrijeme. Razlog zasto o tome
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prijedlogu nije bilo govora na Skupstini grada Splita njoj
to nije poznato.

Vlado Topi¢ naglasio je problem $to nadlezni za upravl-
janje park-Sumom Marjan nisu postivali proceduru da se
formira strucno tijelo od predstavnika svih $umarskih in-
stitucija koje ¢e koordinirati radovima, a oni ¢e po potrebi
ukljucivati eksperte za pojedina podrucja. Razne udruge
mogu biti ukljucene u problematiku, ali ne na nacin da
one diktiraju $to ¢e se raditi i koje vrste drveca ¢e se saditi.
Te radove mora napraviti struka u skladu s programom
sanacije.

Davor Prnjak, kao djelatnik Ministarstva poljoprivrede,
rekao je kako je u park-sumi Marjan problem upravljacka
struktura. Usporedio je stanje u park-sumi Golubinjak u
kojoj gospodare Hrvatske Sume d. o. 0. i tamo nema ni-
kakvih problema za razliku od park-Sume Marjan, gdje
se ne zna tko u stvari njome gospodari.

Akademik Igor Ani¢ iznio je dva akutna problema koja
su postavljena pred Sumarsku struku.

Prvo je najava Fakulteta za agrobiotehnicke znanosti Sve-
ucilista u Osijeku pokretanja novog smjera, studija Sumar-
stva. Taj postupak je u tijeku, a doznao je da program toga
studija piSu dva profesora agronomije sa Sveucilista u Osi-
jeku i jedan doktor Sumarstva s Instituta u Novom Sadu.
Rektor Sveucilista u Osijeku prof. dr. sc. Vlado Guberac
izjavio je u ,Glasu Slavonije“ da Fakultet za agrobioteh-
nicke znanosti Sveucilista u Osijeku pokrece studij Sumar-
stva i zastite prirode jedinstven u Hrvatskoj. On navodi da
se studij pokrece radi zadovoljenja potreba trzista rada i
bolje zaposlivosti diplomiranih inZenjera. Rektor Guberac
nadalje ocjenjuje potrebu za osnivanjem novog studija $u-
marstva radi vodenja stru¢ne brige o hrastovim $umama,
¢ija vrijednost se mjeri u milijardama kuna.

Akademik Ani¢ poslao je demanti u ,Glas Slavonije” na-
vodeci da 120 godina postoji studij Sumarstva u Hrvatskoj
i 120 godina se na tom studiju predaju teme iz zastite pri-
rode, a predmet Zastita prirode predaje se od 1980. godine.

Mi, kao do sada, nismo vodili stru¢nu brigu, a od 1765.
godine $umarska struka stvorila je hrastove $ume o ko-
jima on sada prica.

Nadalje, na birou za zaposljavanje danas imamo 85 neza-
poslenih inZenjera $umarstva. Potrebu za zaposljavanje
novih inZenjera Sumarstva nije iskazala niti jedna nasa
zupanija, tako da tvrdnja o potrebama trzista rada ,,ne
drzi vodu®

Rektor Guberac navodi da za takav studij ima podrsku
struke. Ovo nije demantirao, jer je ¢ekao danasnji skup
da se o tome ocitujemo. Stoga predlaze da na danasnjoj
sjednici UO HSD-a zauzmemo stav o tome treba li Hr-
vatskoj treba novi studij Sumarstva, ili vi$e njih. Poziva i
druge $umarske institucije da se o tome ocituju.
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Drugo, to je medijska hajka poglavito na Hrvatske Sume
d. 0. 0., aliina cijeli Sumarski sektor gdje se spominju po-
jmovi kao ,zlo¢inacka organizacija®, opéa devastacija
$uma i sl. Pozivam danasnji skup, ali ponovno i cijeli
$umarski sektor da o tome iznesemo svoj stav i javno
priopcenje.

Silvija Zec iskazala je potrebu za zajednickim preventiv-
nim djelovanjem, kako bi izbjegli sve te nezeljene poslje-
dice. Najavila je odrzavanje 2. konferencije ovlastenih in-
Zenjera Sumarstva i drvne tehnologije od 17. do 20.
listopada u hotelskom naselju Solaris u Sibeniku. Nada se
da e se i na toj konferenciji raspraviti o aktualnim pro-
blemima nase struke. Izvijestila je i o prosirenju i adapta-
ciji poslovnih prostora Komore.

Josip Margaleti¢, prodekan Sumarskog fakulteta, izvijestio
je o aktivnostima Fakulteta kako bi povecali interes za upis
na Fakultet. Izravno je kontaktirano preko 6 tisu¢a matu-
ranata srednjih skola. Posebice se nastoji u¢i u problema-
tiku studija Urbanog Sumarstva, gdje je za razliku od veceg
dijela zemalja ¢clanica EU u Hrvatskoj taj interes izuzetno
malen. Danas su potencijalni studenti nekog fakulteta do-
bro upoznati sa stanjem na trzistu rada i mi ih ne mozemo
zainteresirati za studij ako im nismo omogucili ponajprije
zaposljavanje, a onda i tretman, kako stru¢ni tako i finan-
cijski. Istovremeno, u ovakvim uvjetima razmisljati o otva-
ranju novih fakulteta, za koje nemamo osiguran niti mi-
nimum kvalitete, zaista je bespredmetno.

Oliver Vlaini¢ podsjetio je kako smo jo$ na Upravnom
odboru u Splitu 2016. godine raspravljali o potrebi izrade
Pravila ogranaka te Pravilnika o radu UO i Skupstine
ogranka. Napravio je prijedlog, univerzalnih Pravila
uskladenih s vaze¢im Statutom HSD-a u koje bi svaki
ogranak trebao ugraditi svoje specifi¢nosti. Prijedlog Pra-
vila ¢e se dostaviti svim ograncima te ¢e ga oni koji tre-
baju usvojiti na svojoj prvoj skupstini.

Ovogodisnje obiljezavanje Dana hrvatskoga Sumarstva
planira se napraviti 14. lipnja. To je najblizi slobodni da-
tum, jer je 20. lipnja Drzavni blagdan Tijelovo, a od 19.
do 23. lipnja odrazavat ¢e se susret Hrvatskog sindikata
$umarstva. O temi Dana Sumarstva naknadno ¢emo do-
nijeti odluku.

» Dani hrvatskoga Sumarstva bit ¢e odrzaniiu Lipovljanima
(usklopu Lipovljanskih susreta), 23.-24. kolovoza 2019., uz
prigodni program i natjecanje Sumarskih radnika.

Ad. 3. Sumarski list i ostale publikacije

o Glavni urednik prof. dr. sc. Josip Margaleti¢ istaknuo je
redovitost izlazenja Sumarskoga lista kao bitnu stavku.
Sumarski list 1-2/2019. tiskan je i Citatelji su ga primili, a
broj 3-4/20109. je pred izlazenjem i ve¢ je objavljen u elek-
tronskom obliku. Brojevi SL 5-6, 7-8 i 9-10. u pogledu
znanstvenih radova ve¢ su popunjeni. Zelja tehnickog

urednika Hranislava Jakovca, kao i glavnog urednika je
da je SL za tri do Cetiri broja bude unaprijed popunjen.
Primili smo 16 znanstvenih radova od kojih je 8 iz Hrvat-
ske. U recenzijskom postupku od pocetka godine odbi-
jena su 23 rada, od cega je on odbio 14 radova, a recen-
zenti 9 radova. Nasa Zelja je da pove¢amo broj radova iz
Hrvatske, iako se kod vrednovanja znanstvenog ¢asopisa
uzima i kriterij da se ¢lanci objavljuju i iz drugih podrucja.

Akademik Slavko Mati¢ kriticki se osvrnuo na kvalitetu
Sumarskog lista, izjavivii da on u svojoj povijesti nije bio
nikada losiji. Potkrijepivsi to nekim radovima koji su ti-
skani u SL, a to ni po kojim kriterijima ne zasluzuju. Ako
nema kvalitetnih radova bolje je da smanjimo broj izda-
nja. Bitno je da satuvamo ugled SL koji jos uvijek traje.

Akademik Igor Ani¢ izjavio je kako je to pitanje uredi-
vacke koncepcije i to je tema za sjednicu Uredivackog od-
bora SL. Osnovni kriterij za objavljivanje znanstvenog
¢lanka je recenzija i ako je ona pozitivna nije bitno iz koje
zemlje dolazi clanak. Stvar uredivacke politike je dali smo
za proteziranje ¢lanaka iz Hrvatske i jo$ nekih zemalja, ili
¢e kriterij za objavljivanje biti samo dobri i losi ¢lanci.
Predlaze sjednicu Uredivackog odbora na kojoj ¢e se ove
teme raspraviti.

Josip Margaleti¢ odgovorio je akademiku Mati¢u da je to
njegovo misljenje i da na njega ima apsolutno pravo. On
se kao Glavni urednik konzultira i s kolegama iz uredi-
vackog odbora, no uvazava i ocjenu recenzenata. O tome
zasto se znanstveni ¢lanci objavljuju na engleskom jeziku
ve¢ smo raspravili, i znamo da je to zbog citiranosti, $to
je za mlade znanstvenike uvjet za dobivanje medunarod-
nih projekata.

Ad. 4. Rasprava po izvjes¢ima i zakljucci

Nakon rasprave Hrvatsko Sumarsko drustvo donijelo je
svoje stavove u vezi s otvaranjem novih visokoskolskih
$umarskih institucija i ucestalih napada na Sumarsku
struku

1. Hrvatsko Sumarsko drustvo ne podrzava osnutak no-
vih visokoskolskih sumarskih institucija i smjerova studija
u Republici Hrvatskoj, jer smatra kako Sumarski fakultet
Sveucilista u Zagrebu sa svojih 120 godina tradicije te ka-
drovskim, nastavnim, znanstvenim, prostornim, tehnic-
kim, laboratorijskim, infrastrukturnim i Sumskim kapa-
citetima u potpunosti zadovoljava potrebe Republike
Hrvatske za visokoobrazovanim stru¢njacima u Sumar-
stvu i urbanom $umarstvu.

2. Hrvatsko Sumarsko drustvo iskazuje podrsku Sumopo-
sjednicima koji gospodarenje Sumamama u Republici Hr-
vatskoj obavljaju u skladu sa zakonskim i podzakonskim
propisima te nacelima hrvatske Sumarske struke i Sumar-
ske znanosti. Istodobno, Hrvatsko Sumarsko drustvo po-
ziva zainteresirane da sve nezakonite i necasne radnje u



$umi prijave nadleznim sluzbama i institucijama: policiji,
$umarskoj inspekeiji, lovnoj inspekeiji, drzavnom odvjet-
nistvu te Hrvatskoj komori inZenjera Sumarstva i drvne
tehnologije.

Ad. 5. Pitanja i prijedlozi

Pristigle su zamolbe za financijskom pomoc¢i aktivnostima
ogranaka i to iz ogranka Nova Gradiska za snimanje pro-

Zapisnik sastavio

tajnik HSD-a:
Mr. sc. Damir Delaé, v.r.

SUMARSKI LIST, 5-6, CXLIIl (2019) @

midzbenog filma o praSumi ,,Prasnik” i iz ogranka Nasice
za tiskanje knjizica o povijesti Sumarstvu u Donjoj Moticini.
Upravni odbor odobrio je financijsku pomo¢ od po 2.000
kn za svaki ogranak.

Predsjednik Oliver Vlaini¢ zakljucio je sjednicu u 13,” sati
nakon c¢ega su uslijedila dogadanja po Programu 1. sjednice
2019. godine. Ta dogadanja bit ¢e opisana u Sumarskom
listu 7-8/2019. godine.

Predsjednik HSD-a:
Oliver Vlaini¢, dipl. ing. $um., v.r.
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Ilvan Bogdanic, dipl. inz. Sum.

(1939. - 2019.)

Prir/v’f ar. sc. Milan Glavas

U svojoj 80-0j godini, dana 30. 3. 2019. godine, iznenada nas
je napustio uvazeni kolega Ivan Bogdani¢. Roden je 10. 7.
1939. godine u Sincu, kao najmlade dijete mnogobrojne obi-
telji Bogdani¢. Obitelj mu je kao djetetu utkala u krv ljubav
i osjecaj za zavicaj i domovinu. U Sincu je, pocevsi 1945. go-
dine zavrsio 6 razreda osnovne $kole, a potom dva razreda
nize gimnazije u Oto¢cu. Srednju tehnicku skolu zavrsio je
u Zagrebu 1960. godine. Citavo vrijeme $kolovanja isticao
se kao odli¢an u¢enik. Na Sumarskom fakultetu u Sarajevu
diplomirao je 1964. godine.

Po zavrsetku studija zasniva radni odnos u drvnom kombi-
natu ,,Lika“ Gospi¢, a potom u Dugoj Resi. U Zagreb dolazi
1969. godine, gdje u poduze¢u Unikum radi u svojstvu teh-
nickog direktora. Pred Drzavnom komisijom graditeljstva i
zastite ¢ovjekovog okolisa polozio je strukovni ispit. Zna-
¢ajno je da je 1975. godine izabran za predsjednika konfe-
rencije udruzivanja postoje¢ih komunalnih drustava i osni-
vanja novog hortikulturnog komunalnog poduzecéa
Zrinjevac u Zagrebu, u kojemu je radio do odlaska u miro-
vinu 2002. godine. U Zrinjevcu je obavljao poslove tehnic-
kog direktora. Cijeli radni vijek bio je cijenjen kao stru¢njak,
a posebno po pristupu i suradnji s kolegama i drugim lju-
dima. Kao uvazeni stru¢njak postao je nositelj Hortikultur-
nog tehnickog projektnog ureda u Unikumu i Zrinjevcu. Bio
je nositelj komisijske izrade hortikulturnih normativa i vred-
novanja operacija u struci. S grupom kolega sudjelovao je u
stvaranju stru¢nog ¢asopisa Hortikultura. Priznanje njegove
stru¢nosti je i u tome, $to ga je sudsko vijece Trgovackog
suda u Zagrebu 1978. godine uvrstilo za svojeg stalnog sud-
skog vjestaka.

Bogdanic je bio aktivan i priznat i u drustvenom zivotu ve-
zanom za struku. Tako je kao predstavnik skupstine Trgo-
vacke zajednice Grada Zagreba izabran u Vijece te institucije.
S grupom suradnika u op¢ini Dubrava pokrenuo je projekt
»Uljepsajmo Dubravu® te na masovnom skupu ,,Kestenijada
u Zagrebu“ odrzanog u Maksimiru, prisutne upoznao s vri-
jednostima pitomog kestena. Nakon odlaska u mirovinu i
dalje je sudjelovao u rjeSavanju nastalih problema na poje-
dinim biljkama, a ponekad je dolazio i u svoj Zrinjevac.

Osim na stru¢nom polju Bogdani¢ je bio izuzetan i na drus-
tvenom podrudju, osobito rodnog Sinca, Gacke i Like. Jo$
kao mladi¢ prozivljava sve drustvene dogadaje i nepravde
koje se zbivaju u rodnom kraju (gubitak op¢ine Sinac kao

lokalne samouprave, samostalnog skolstva i dr.). Da bi do-
prinijeo svome kraju iljudima, 1979. godine osnovao je Za-
vi¢ajno drustvo Sinac. Ta udruga okuplja Sin¢arane, Li¢ane
i mnoge ljude iz drugih krajeva. Udruga je mnogobrojna, a
na ¢elu joj je stalno bio Ivan Bogdani¢. Svojim tamburaskim
i pjevackim sposobnostima ¢lanovi udruge su nastupali na
mnogim manifestacijama.

Bogdani¢ je bio i jedan od nositelja osnivanja krovne udruge
Li¢ana ,\Vila Velebita“ Bio je nositelj i mnogih drugih aktiv-
nosti i pomaganja svake vrste: u Domovinskom ratu pruzao
je svakoliku pomod¢, kao mladi $umar sudjelovao je u osni-
vanju i podizanju ribnjaka ,Gacka“ u Sincu, u Sincu je po-
digao pogon za metalnu galanteriju (zvan Plava tvornica),
sudjelovao je u izgradnji punionice pitke vode GIS ,Gacka’,
izdasno je pomagao NK Gacku 1925. Iz Sinca, brinuo je o
DVD-u u Sincu, pokrenuo je osnivanje $kole tambure u
Sincu. Za KUD Lipa, u suradnji s Lipom i drugim prijate-
liima iz Cazme pokrenuo je Licko-moslavacko ljeto, danas
pod nazivom Ilinja u Sincu. Dao je obod radu Lovackog
drustva ,,Ravna Gora“ u Sincu, donirao je izgradnju vanjskog
kamenog kriznog puta zupi Sv. Ilije, dao je velik doprinos
oko obiljezavanja prostora spomenika Zrtvama iz 1946. go-
dine na Tupalama u Sincu i jo§ mnogo toga. Za sve §to je
napravio dobio je mnoga priznanja i nagrade, ali ih nije
isticao.

Bogdanic je svoj talent za kulturu i narodne obicaje pokazi-
vao od rane mladosti. Posebno je znacajno da je pisao i skla-
dao pjesme koje u postale zastitni znak zavi¢ajnog drustva
Sinac, KUD Lipa i daleko Sire. Te tvorevine rijeci i melodi-
jom ulaze svima u dusu i srce. On je kroz stihove i napjeve
dao dozivjeti Sinac; Gacku i Liku. Po svom stvaralastvu Ivan
Bogdanic je bio pravi umjetnik, a kao Sumar bio je izvrstan
i uvazen stru¢njak.

Svojim ljudskim djelima Ivan Bogdani¢ ¢e ostati u sje¢anju
mnogiih, a po njima ¢e ga pamtiti svi koji su ga poznavali.
Imao je svecani ispracaj 3. 4. 2019. godine s Mirogoja u Za-
grebu, a tako je bilo istoga dana na pogrebu u njegovom rod-
nom i voljenom Sincu. Neka mu bude laka licka gruda i neka
ostane u vje¢nom sjecanju. Njegova kéer Anamarija, zet To-
mislav, unucad Roko, Eva i Kaja vjecno ¢e ga nosti u srcima.

Ovaj tekst je sastavljen na napisimaa o Ivanu Bogdanicu, ¢iji
su autori Jasna Ili¢ i Slobodan Maji¢. Hvala im.



UPUTE AUTORIMA

Sumarski list objavljuje znanstvene i stru¢ne ¢lanke iz podrudja
$umarstva, odnosno svih znanstvenih grana pripadajucih $umar-
stvu, zatim zastite prirode i lovstva. Svaki znanstveni i stru¢ni
¢lanak trebao bi tezZiti provedbi autorove zamisli u stru¢nu praksu,
bududi da je Sumarska znanost primjenjiva. U rubrikama ¢asopisa
donose se napisi o zastiti prirode povezane uz Sume, o obljetni-
cama, znanstvenim i stru¢nim skupovima, knjigama i ¢asopisima,
o zbivanjima u Hrvatskom Sumarskom drustvu, tijeku i zaklju¢-
cima sjednica Upravnoga odbora te godi$nje i izvanredne skup-
$tine, obavijesti 0 ograncima Drustva i dr.

Svi napisi koji se dostavljaju Urednistvu, zbog objavljivanja
moraju biti napisani na hrvatskom jeziku, a znanstveni i stru¢ni
radovi na hrvatskom ili engleskom jeziku, s naslovom i podnas-
lovima prevedenim na engleski, odnosno hrvatski jezik.

Dokument treba pripremiti u formatu A4, sa svim marginama
2,5 cm i razmakom redova 1,5. Font treba biti Times New Ro-
man veli¢ine 12 (biljeske — fusnote 10), sam tekst normalno, na-
slovi bold i velikim slovima, podnaslovi bold i malim slovima,
autori bold i malim slovima bez titula, a u fusnoti s titulama,
adresom i elekronickom adresom (E-mail). Stranice treba obroj-
cati.

Opseg teksta ¢lanaka moze imati najvise 15 stranica zajedno s
prilozima, odnosno tablicama, grafikonima, slikama (crtezi i fo-
tografije) i kartama. ViSe od 15 stranica moze se prihvatiti uz
odobrenje urednika i recenzenata. Crteze, fotografije i karte
treba priloziti u visokoj rezoluciji.

Priloge opisati dvojezi¢no (naslove priloga, glave tablica, mjerne
jedinice, nazive osi grafikona, slika, karata, fotografija, legende i
dr.) u fontu Times New Roman 10 (po potrebi 8). Drugi jezik je
u kurzivu. U tekstu oznaciti mjesta gdje se prilozio moraju pos-
taviti.

Rukopisi znanstvenih i stru¢nih radova, koji se prema prethod-
nim uputama dostavljaju urednistvu Sumarskoga lista, moraju
sadrzavati sazetak na engleskom jeziku (na hrvatskome za clanke
pisane na engleskom jeziku), iz kojega se moze dobro indeksirati
i abstraktirati rad. Taj sazetak mora sadrzavati sve za ¢lanak zna-
¢ajno: dio uvoda, opis objekta istrazivanja, metodu rada, rezultate
istrazivanja, bitno iz rasprave i zakljucke. Sadrzaj sazetka (Sum-
mary) mora upucivati na dvojezi¢ne priloge - tablice, grafikone,
slike (crteze i fotografije) iz teksta clanka.

Pravila za citiranje literarture:

Clanak iz éasopisa: Prezime, L., 1. Prezime, 2005: Naslov ¢lanka,
Kratko ime ¢asopisa, Vol. (Broj): str.—str., Grad

Clanak iz zbornika skupa: Prezime, 1., I. Prezime, 1. Prezime,
2005: Naslov ¢lanka, U: L. Prezime (ur.), Naziv skupa, Izdavac,
str.—str., Grad

Clanak iz knjige: Prezime, 1., 2005: Naslov ¢lanka ili poglavlja,
Naslov knjige, Izdavac, str.—str., Grad

Knjiga: Prezime, L., 2005: Naslov knjige, Izdava¢, xxxx str., Grad

Disertacije i magistarski radovi: Prezime, I., 2003: Naslov, Diser-
tacija (Magisterij), Sumarski fakultet Zagreb. (I. = prvo slovo
imena; str. = stranica)

INSTRUCTIONS FOR AUTHORS

Forestry Journal publishes scientific and specialist articles from the
fields of forestry, forestry-related scientific branches, nature pro-
tection and wildlife management. Every scientific and specialist
article should strive to convert the author’s ideas into forestry prac-
tice. Different sections of the journal publish articles dealing with
a broad scope of topics, such as forest nature protection, anniver-
saries, scientific and professional gatherings, books and magazines,
activities of the Croatian Forestry Association, meetings and con-
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of bilingual components - tables, graphs and figures (drawings
and photographs) from the article.

Rules for reference lists:

Journal article: Last name, E, E Last name, 2005: Title of the article,
Journal abbreviated title, Volume number: p.-p., City of publica-
tion

Conference proceedings: Last name, F, F. Last name, 2005: Title of
the article, In: M. Davies (ed), Title of the conference, Publisher,
p.—p., City of publication

Book article: Last name, F, 2005: Title of the article or chapter, Title
of the book, Publisher, p.—p. City of publication

Book: Last name, F, 2005: Title of the book, Publisher, xxxx p., City
of publication

Dissertations and master’s theses: Last name, E.,, 2003: Title, Disser-
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Slika 1. Ruzicasti
divlji kesten je sta-
blo ovalne do ku-
glaste krosnje. ®
Figure 1 Red horse
chestnut is a tree
with oval to rounded
crown.

Slika 2. Cvjetovi su dvo-
spolni, funkcionalno
muski ili funkcionalno
zenski, uocljivi, ruzicasti
do svjetlocrveni, u 12-20
cm dugackim, uspravnim,
vr$nim metlicama. ™ Fig-
ure 2. Flowers are bisexual,
functionally male or func-
tionally female, conspicu-
ous, rose-pink to bright red,
arranged in 12—20 cm long,
erect, terminal panicles.

Slika 4. Kultivar ‘Aureo-
marginata’ ima Zuto obru-
bljene liske. ™ Figure 4.
Cultivar ‘Aureomarginata’
Slika 3. Kultivar ‘Briottii’ ima tamnoskrletne cvjetove. M Figure 3. Cultivar has leaflets with yellow
‘Briottii” has deep scarlet flowers. margins.

Aesculus x carnea Hayne - ruzicasti divlji kesten
(A. hippocastanum L. X A. pavia L.)
Hippocastanaceae

U rodu Aesculus L. ima oko 18 vrsta drveca i krupnijeg grmlja, rasprostranjenih u umjerenom podrucju sjeverne polutke, ve¢inom u istocnoj Aziji i isto¢nom dijelu
Sjeverne Amerike, s dvije autohtone vrste u zapadnom dijelu Sjeverne Amerike te jednom vrstom u Europi. Vrste se medusobno lako krizaju, kako u prirodi, tako i u
uzgoju. Sve vrste i krizanci ovoga roda cijenjeni su zbog svoga habitusa, listova i ukrasnih cvjetova. Aesculus X carnea je listopadno, poligamno, entomofilno i
zoohorno, do 20 m visoko drvece. Porijeklo ovoga krizanca je nepoznato, a otkriven je u Njemackoj prije 1818. godine, kada ga je Loiseleur opisao pod nazivom A.
rubicunda. Cesto je sadeno ukrasno drveée u parkovima, vrtovima i drvoredima. Pupovi i listovi su nasuprotno rasporedeni du? izbojka. Listovi su dlanasto sastavljeni
od pet liski, koje su sjedece, duguljasto-jajaste, 8—15 cm dugacke. Cvjetovi se otvaraju sredinom proljeca, oko dva tjedna nakon obicnog divljeg kestena (A. hippo-
castanum). Tobolci su glatki ili malo bodljikavi, a sjemenke su otrovne za ljude. Ruzi¢asti divlji kesten ima nekoliko kultivara, ukljucuju¢i ‘Briotii’ i ‘Aureomarginata’.

Aesculus X< carnea Hayne — Red Horse Chestnut
(A. hippocastanum L. < A. pavia L.)
Hippocastanaceae

The genus Aesculus L. comprises about 18 species of trees and large shrubs native to temperate Northern Hemisphere, primarily in eastern Asia and eastern North America,
with two species native to western North America, and one to Europe. The species hybridize readily, both in the wild and in cultivation. All species and hybrids are prized for
their habit, foliage and showy flowers. Aesculus X carnea is a deciduous, polygamous, entomophilous, zoochorous tree growing up to 20 m. It is a hybrid of unknown origin
that was discovered in Germany before 1818, the year Loiseleur described the plant as A. rubicunda. It is an ornamental tree widely planted in parks and gardens, and as a
street tree. Winter buds and leaves are opposite. Leaves are palmately compound with 5 leaflets. The sessile individual leaflets are ovate-oblong, 8—15 cm long. Flowering
occurs in mid-spring, about 2 weeks after the common horse chestnut (A. hippacastanum). Capsules are smoath or slightly echinate. Seeds are poisonous to humans. Sev-
eral cultivars are available, including ‘Briotii" and ‘Aureomarginata’.

Tekst i fotografije: prof. dr. sc. Marilena IdZojti¢





