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RIJEC UREDNISTVA

TKO JE KRIV ZA LOSE POSLOVANJE DRVOPRERADIVACA?

Naravno, krive su po obi¢aju Hrvatske $ume d.o.0., kao $to
ovih dana tvrdi predstavnik Pozgaj Grupe iz Velikog Bu-
kovca. Naime, s dvjema tvrtkama Pozgaj grupe, Hrvatske
$ume d.o.o. odbile su potpisati godisnji ugovor o kupopro-
daji trupaca, uz obrazloZenje da nemaju potrebnu tehnolo-
giju. Bravo! Ovo je sa Sumarskog, ali i gospodarskog staja-
lista, najbolja recenica koju smo pro¢itali u zadnjih barem
20 godina. Zapravo nije im dozvoljeno ,,unistavati“ vrijednu
drvnu sirovinu. O ovome problemu i trziSsnom poslovanju,
ane poslovanju po nacelu dogovorne ekonomije, pisali smo
vide puta.

Sume, vode i tlo najveca su bogatstva koje Republika Hr-
vatska ima, pa nije ¢udno §to zasluzuju njenu posebnu za-
$titu. No, razlika je izmedu onoga $to je propisano i onoga
$to se u stvarnosti &ini. Sume su rangirane kao gospodarske
$ume, zastitne i Sume posebne namjene. U gospodarskim
$umama sijece se prosje¢no samo % prirasta, da bi se sacu-
vala ,glavnica“ Prema tomu, nema moguénosti povecanja
sjece da bi se zadovoljili rastudi apetiti svih drvopreradivaca.
S tako ograni¢enim koli¢inama drvnih sortimenata, pose-
bice onima najkvalitetnijima, potrebno je racionalno i kva-
litetno gospodariti, najbolje po nacelu ponude i potraznje
koje diktira trziSte. Zasto? Zbog toga jer je to prevrijedan
proizvod $ume da bi se njime gospodarilo na primitivan
nacin, na nacin da se ne postuje njegova kvaliteta i uloZeni
trud za proizvodnju i osiguranje uporabe kojoj je svojom
kvalitetom namijenjen. Za volontere, pojasnit ¢emo §to to
$umarska struka radi.

Sumarstvo je gospodarska grana, koja kao i svaka druga
grana postavlja ciljeve gospodarenja. Za Sumarstvo to je
proizvodnja najvrjednijih drvnih i nedrvnih proizvoda, po-
tom svih onih koji osiguravaju opéekorisne funkcije $ume,
u ¢emu bi osim Sumarstva trebali troskovno sudjelovati svi
korisnici. Ako krenemo od drvne sirovine kao predmet-
noga $umskog proizvoda i nacela da $uma mora biti vjecna,
uzet ¢emo za primjer hrast luznjak, nasu najvrjedniju i o¢ito
najtrazeniju $Sumsku vrstu. Nakon naplodnog sjeka, tzv. sta-
bla sjemenjaci naploduju $umsko staniste s gotovo 10-ak
tisu¢a mladih hrastovih biljaka po hektaru. Naravno, ima
tu i drugih vrsta ponajprije nepozeljnih na hrastovom sta-
nistu, pa je prvi Sumsko-uzgojni zahvat njihovo uklanjanje.
Potom slijede visekratna ¢is¢enja, njege, prorjede ukljucivsi
strukturiranje sastojine i tako do novog naplodnog sjeka
kada se kre¢e u novu obnovu $umske sastojine. Taj ciklus
se ponavlja svakih 120-140 godina, dakle kroz tri do tri i
pol radna vijeka Sumarskih radnika i stru¢njaka. Broj sta-
bala je 150-170 po ha i prvi trupci stabala, ako smo dobro

radili, trebali bi biti najvece klase, dakle furnirski ili A klase.
Nakon toliko godina stru¢nog rada, umjesto oplemenjiva-
nja te najkvalitetnije drvne sirovine i stvaranja dodane vri-
jednosti, nasi drvopreradivaci najcesce to pretvaraju u pri-
marni proizvod prerade drva, dakle piljenu gradu i hvale se
izvozom. Upitno je hvaliti se i s proizvodnjom parketa, $to
bi bilo u redu kada bi ga proizvodili u doradi, a to ¢e re¢i
od manje kvalitetne sirovine, $to im dimenzije parketa
omogucavaju. Oni ga mogu proizvoditi i od najvrjednijih
drvnih sortimenata, samo taj sortiment mora biti placen po
trzi$noj cijeni. No, onda je pitanje da li ¢e glede cijene biti
konkurentan na trzistu. I taj proizvod samo je ,,koraci¢“ od
piljene grade, jer tu nisu potrebni posebni stru¢njaci inze-
njeri i moderni strojevi, a posebice ne dizajneri koji nemaju
$to dizajnirati. Na TV najcesce gledamo ojastuceni namjestaj
i kuhinje od plocastog materijala, dok gore spomenute
hrastovine nema gotovo nigdje. To nije pretpostavka, jer
imamo potvrdu s mjerodavnog mjesta.

Naime, novi predsjednik Udruge drvne i papirne industrije
HUP-a u Vecernjem listu od 23. srpnja 2021. hvaleci se izvo-
zom kaze ,,da je dio finalne industrije konkurentan®, ponaj-
prije proizvodaci parketa, dok ,,u namjestaju nazalost nema
stranih investitora...viSe desetlje¢a nasa industrija namje-
$taja radila je tzv. [hon poslove za velike internacionalne tr-
govacke lance®. Nazdravlje! Nakon nasih tvornica namje-
$taja: ,SAVRIC-a“ TVIN-a, RADINA-a, TROKUT-a,
GAJ-a, DIP-a Delnice, FLORIJANA BOBIC-a, MOBILIJE
i jos poneke, ovo je sramota.

I da zaklju¢imo! U tekstu EUROPSKOGA SUMARSKOG
INSTITUTA I SVJETSKE BANKE pod naslovom ,,Pregled
i preporuka za sustav prodaje drvne sirovine Hrvatskih
$uma’, ¢itamo da se kod nas 93 % drvnih proizvoda prodaje
administrativno na temelju dugoro¢nih ugovora, a trzi$no
samo 5 % (Poljska 89-90 %, Ceska 96 %, a Estonija i Fran-
cuska priblizno 100 % trzi$no). Hrvatska prodaje drvnu si-
rovinu po 20-30 % nizoj cijeni u usporedbi s europskim
cijenama i cijenama u susjednim zemljama, $to ¢ini gubitak
od oko 316 milijuna kuna godisnje (hrast 163 milijuna kn,
bukva 105 milijuna kn, smreka i jela 48 milijuna kn). S ob-
zirom na gospodarenje po nacelu potrajnosti, s obzirom na
kvalitetu i prirodnost nasih $uma (¢ime je osiguran i FSC
certifikat — od ¢ega najveci benefit ubiru upravo drvopre-
radivaci) u odnosu na okruzenje, miljenja smo da je gubi-
tak i ve¢i od prethodno navedenog. Dakle odgovorna gos-
podo, prst u ¢elo pa razmisljajte malo!

Urednistvo



EDITORIAL

WHO IS TO BLAME FOR POOR BUSINESS RESULTS OF WOOD

PROCESSORS?

As usual, it is the company Croatian Forests Ltd, as the repre-
sentative of the PoZzgaj Group from Veliki Bukovac has been
claiming these days. In fact, the company Croatian Forests Ltd
has refused to sign an annual contract on the sale of logs with
two companies of the Pozgaj Group, stating that they do not
have the necessary technology. Bravo! From both the foresters’
and the business standpoint, this is the best sentence we have
read in the last 20 years at least. The core of the matter is that
they have not been allowed to “destroy” valuable raw wood ma-
terial. This issue and market economy, contrary to business ope-
rations according to the principles of non-market economy, has
been the topic of our column on several occasions.

Forests, waters and soil are the most valuable resources of the
Republic of Croatia. No wonder, therefore, that they deserve its
special protection. However, there is a difference between what
has been set down in legal documents and what is happening
in reality. Forests are ranked as production forests, protection
forests and special purpose forests. Only three thirds of the
increment on average is cut down in production forests in or-
der to retain the “capital”. Consequently, there is no possibility
to increase felling so as to satisfy the growing needs of all wood
processors. Such limited quantities of wood assortments, par-
ticularly those of the highest quality, should be managed in a
rational and economical manner, following the principles of
demand and supply dictated by the market. Why? Obviously,
because they are forest products of too high a value to be ma-
naged in a primitive way that does not respect their quality and
the effort invested in the production and use for which they are
intended. Let us just explain to non-professionals what the fo-
restry profession is all about.

Forestry is a branch of economy which, like any other economic
branch, sets management goals. In the case of forestry, it is the
production of the most valuable wood and non-wood products,
followed by the production of all those products which provide
non-market forest functions. Therefore, in addition to forestry,
all users should also participate in the incurred costs. If we start
from raw wood material as a forest product and the principle
that a forest should be everlasting, let us take pedunculate oak,
our most valuable and the most highly demanded forest spe-
cies, as an example. After a seed cut, so-called seed trees provide
a forest site with almost ten thousand young oak plants per hect-
are. Of course, there are also other species that are not desirable
in an oak site, so the first silvicultural operation consists of their
removal. What follows are multiple treatments of cleaning,
tending, thinning and structuring a stand until a new seed cut
should be performed in order to start forest regeneration anew.
This cycle is repeated every 120 — 140 years, or in other words,
through three to three and a half working lives of forestry work-
ers and professionals. The number of trees is 150-170 per hect-
are, so the first tree logs, on condition that the treatments have

been well performed, should be of the highest class, i.e., veneer
logs or A class logs. So many years of highly expert work deserve
better that what our wood processors most commonly do: in-
stead of improving the wood raw material of the highest class
and creating additional value, they transform them into the pri-
mary wood processing product, that is, sawn timber, and then
they brag about their export. Bragging about the production of
parquet flooring is also questionable: it would be acceptable if
parquet was produced from lower quality raw material, as its
dimension allows it. Parquet can also be produced from the
highest quality wood assortments, but then such assortments
should be paid at a market price. Whether the product would
then be competitive on the market is another story. Yet, even
this product is only a “little step” away from sawn timber, since
it does not require specialists, engineers and up-to-date machin-
ery, nor does it require designers who in such a case have noth-
ing to design. What we see on TV is upholstered furniture and
kitchen cabinets made of board material, while the oak wood
mentioned above is nowhere to be seen. This is not just an as-
sumption: it is a confirmed fact coming from a relevant source.

Boasting about export in Vecernji List of July 23, 2021, the new
president of the CEA Wood and Paper Industry Association says
that “a part of the finished goods industry is competitive’, in the
first place parquet manufacturers, whereas “unfortunately, there
are no foreign investors in the furniture manufacture ... the
Croatian furniture industry has been doing so-called toll manu-
facturing for large international trade chains for decades®. Well
done! After having furniture factories such as “SAVRIC” TVIN,
RADIN, TROKUT, GAJ, DIP Delnice, FLORIJAN BOBIC,
MOBILIJA and some others, this is nothing but a disgrace.

Let us conclude! According to the text by the EUROPEAN
FORESTRY INSTITUTE AND THE WORLD BANK entitled
“A survey and recommendations for the wood raw material sale
system in Croatian Forests”, it is stated that in Croatia 93 % of
wood products are sold administratively on the basis of long-
term contracts, and only 5 % are sold on the market (Poland
89-90 %, Czechia 96 %, and Estonia and France about 100 % on
the market). Croatia sells wood raw material at prices which are
20 - 30 % lower compared to European prices and prices in
neighbouring countries, which incurs a loss of about 316 mil-
lion kuna annually (oak 163 million kuna, beech 105 million
kuna, spruce and fir 48 million kuna). Taking into consideration
the principles of sustainable management, as well as the quality
and naturalness of Croatian forests (which has earned them the
FSC certificate — of which it is the wood processors who reap
the highest benefits) in relation to the environment, we believe
that the losses are even higher than the ones mentioned above.
So, gentlemen responsible for the issue, put your heads together
and start thinking!

Editorial Board
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POVEZANOST MORTALITETA OBVI(V}NE JELE
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RELATIONSHIP QF SILVER FIR (Abies alba Mill.)
MORTALITY IN THE AREA OF FUZINE WITH CLIMATIC

AND STRUCTURAL PARAMETERS
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SAZETAK

Obi¢na jela najostecenija je i najugrozenija vrsta crnogori¢nog drveca u Republici Hrvatskoj. Odumiranje stabala
obicne jele pripisuje se razli¢itim uzro¢nicima, stoga je cilj ovog istrazivanja bio utvrditi mortalitet stabala obi¢ne
jele po broju stabala i volumenu za razli¢ite skupine uzroka mortaliteta, medu kojima su najvazniji bili klimatski
i strukturni parametri. Prikupljeni su i analizirani podaci o mortalitetu stabala obi¢ne jele u ¢istim jelovim sastoji-
nama na podrudju Fuzina (Gorski kotar, Hrvatska) u razdoblju od dvadeset godina. Prema iznosu mortaliteta sta-
bala iskazanom u broju stabala najve¢i mortalitet uzrokovan je kompleksnim odumiranjem stabala (0,75 N/ha)
u gornjem sloju sastojine, a najmanji mortalitet uzrokuje prirodno izlu¢ivanje potisnutih stabala (0,17 N/ha). S
obzirom na drvni volumen najve¢i mortalitet uzrokovan je kompleksnim odumiranjem stabala (2,35 m’/ha), a
najmanji prirodnim izlu¢ivanjem (0,02 m*/ha). Nisu utvrdene velike razlike u vremenu odumiranja stabala prema
razli¢itim skupinama uzroka odumiranja. Klimatski uvjeti (susa, temperatura zraka, PET), strukturni elementi
sastojine (prsni promjer, socijalni poloZaj, promjer i osvjetljenost krosnje te fizioloska zrelost), kao i nagib terena

znatno utjecu na mortalitet stabala obi¢ne jele.

KLJUCNE RIJECI: susa, temperatura, oborina, vjetar, struktura sastojine

uvoD
INTRODUCTION

Sume, koje obuhvacaju oko trecine povrsine Europe, cije-
njene su zbog svoje prirodnosti kao i raznih blagodati koje
pruzaju. Medutim, u Europi raste zabrinutost glede potraj-

nosti Sumskih ekosustava, jer su mnoge usluge i funkcije
$uma (zastita voda, bioraznolikost, skladistenje ugljika) po-
tencijalno ugrozene klimatskim promjenama (Bredemeier
2011). Pretpostavlja se da klimatske promjene znatno
utjecu na Sumske ekosustave Europe (Askeyev i dr. 2005,
Kellomaki 2005, IPCC 2007, 2013, de Vriesidr. 2014), iako
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postoje velike nesigurnosti u vezi s njihovom ja¢inom i obi-
ljezjem, osobito na regionalnoj razini (Brankovi¢ i dr. 2012).
Narocite Stete u Sumskim ekosustavima mogu uzrokovati
ekstremne pojave kao $to su susa i vjetar (Zierl 2004, Diaci
i dr. 2017, Fidej i dr. 2018), a znacaj i razmjeri tog utjecaja
nisu do kraja poznati. Stoga su potrebna mnogo detaljnija
istrazivanja koja se zasnivaju na odzivu pojedinih vrsta na
okoli$ne promjene.

Na podrudju jugoisto¢ne Europe ocekuje se sve jaci inten-
zitet 1 dulje trajanje susa i toplinskih valova. U toj su regiji
ve¢ ucestale susne pojave; nakon 2000. velike suse i toplin-
ski valovi zabiljezeni su 2002., 2003., 2007., 2008., 2011. i
2012. godine (EEA 2012). Trend smanjenja oborine i pove-
¢anja temperature vec je zamijecen i u Hrvatskoj tijekom
20. stolje¢a. Povecanje srednje godi$nje temperature, koje
je u Hrvatskoj iznosilo od +0,02 °C do +0,07 °C svakih 10
godina (Zaninovi¢ i Gaji¢-Capka 2000), nastavilo se, ¢ak i
pojacalo s pocetkom 21. stoljeca. Studija trendova u godis-
njim i sezonskim koli¢inama oborine i pokazateljima ek-
stremnih oborina u Hrvatskoj (Gaji¢-Capka i Cindri¢ 2011)
pokazuje silazni trend godisnjih koli¢ina oborine od po-
Cetka 20. stoljeca u cijeloj Hrvatskoj, $to je u suglasju sa sus-
nim trendom zamije¢enim na cijelom Mediteranu (Lionello
idr. 2006, Lionello 2012). Od 2001. do 2010. zabiljezene su
cak Cetiri suse, a samo 13 izmedu 1961. i 2010. godine (Spi-
noni i dr. 2013). Ocekuje se da ¢e u Hrvatskoj biti jo$ suse
i vrude, s velikim posljedicama za Sumski ekosustav, koje
uklju¢uju smanjenje vlaznosti tla, ve¢u razinu evapotran-
spiracije itd. Taj akutni ali i kroni¢ni stres moze voditi po-
ja¢anom odumiranju stabala (Breshears i dr. 2013, Eamus
idr. 2013, Ruehridr. 2014).

Odumiranje stabala prirodni je demografski proces u $umi,
a mrtva i umiruda stabla dio su zdravog $umskog ekosu-
stava (Franklin i dr. 2002). Stojeca i leze¢a mrtva stabla po-
drzavaju bioraznolikost, pruzajudi staniste razli¢itim vr-
stama (Lindenmayer i Noss 2006). Medutim, povecanje
mortaliteta moze uvelike izmijeniti strukturu i funkcioni-
ranje ekosustava, mogucénost odrzivog gospodarenja i pri-
rodne obnove (Ugarkovi¢ i dr. 2018) te utjecati na sposob-
nost $uma za pruzanje usluga ¢ovjecanstvu (Anderegg i dr.
2012, Anderegg i dr. 2013, Blennow i dr. 2014). Posljedice
povecanog mortaliteta ukljucuju smanjenje opskrbe dr-
vom, pad kvalitete pitke vode (Seidl 2008) i smanjenje vre-
mena pohrane ugljika u biomasi (Korner 2017, Mayer i dr.
2017). Stoga je mortalitet stabala klju¢an indikator zdrav-
stvenog stanja Suma (Trumbore i dr. 2015, ,Millar i Stephen-
son 2015, Senf 2018).

Odumiranje stabala sloZen je proces koji uklju¢uje nega-
tivno djelovanje niza abiotickih, biotickih i antropogenih
¢imbenika (Manion 1991, Manion i Lachance 1992, Caille-
retidr. 2014). Proces odumiranja stabla traje desetlje¢ima
(Villalba i Veblen 1998, Linares i Tiscar 2010), a pracen je
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smanjenim rastom i suSenjem grana te promjenom boje i
povecanjem osutosti krosanja (Bauch 1986, Larsen,1986,
Innes 1993, Androic i Cestar 1975, Gruber 1994). Rezultat
je tog procesa mrtvo stablo, odnosno stablo ¢ije su fizioloske
funkcije prestale raditi (Eckmiillner i Sterba 2000).

Obi¢na jela ekoloski je, gospodarski i tradicionalno najvaz-
nija hrvatska cetinjaca, s oko 35 % udjela u drvnoj zalihi
Cetinjaca (Prpic i Seletkovi¢ 2001). Rije¢ je o najostecenijoj
crnogoricnoj vrsti Sumskog drveca u Republici Hrvatskoj
(Potocic¢ i dr. 2017), kao i jednoj od najugrozenijih vrsta
$umskog drveca u Europi (Elling i dr. 2009). Prvi zapisi o
propadanju Suma u nas i Europi vezani su upravo za pro-
padanje obi¢ne jele. Obi¢na jela u Europi odumire perio-
dicki jos od oko 1500. godine (Meyer 1957, Krehan 1989).
Prvo intenzivno su$enje obi¢ne jele u Hrvatskoj zabiljezeno
je 1900. godine kraj Ogulina (Safar 1965). Bati¢ (1930) iz-
vjesc¢uje o jakim napadima potkornjaka na jeli u Lici 1923,
1924. i 1929. godine, koje smatra sekundarnim $tetnicima
koji napadaju pretezno ve¢ susom oslabljena stabla. Safar
(1969) pise o pocecima propadanja jele potkraj tridesetih
godina 20. stoljeca, pa i prije, u okolici Fuzina. Kao uzroke
smanjenja fizioloske sposobnosti i posljedi¢nog propadanja
jele navodi povecanje omjera jele u odnosu na bukvu te jake
sjece prije i poslije Drugog svjetskog rata koje su izmijenile
mikroklimu vaznu za uspijevanje higrofilne, termofobne i
skiofitne jele. Isti autor (1951) u vezi s uzrokom propadanja
jele na Kupjac¢kom vrhu isti¢e nedostatak vlage u zraku i
tlu, $to je posljedica jugozapadne ekspozicije i velike inkli-
nacije, progaljenosti sastojine i kamenitosti terena. Propa-
danje jele u Macelju Safar (1965) pripisuje pove¢anom
omjeru smjese u korist jele, kao i visokom starosti jelovih
stabala, koja su stoga manje otporna na negativne utjecaje
ekoloskih ¢cimbenika. Vajda (1954), Spai¢ (1968) te Androi¢
i Klepac (1969) smatraju da se jela susi zbog pojave jelova
moljca (Argyresthia fundella ER.). Dotadasnje, ¢esto kon-
tradiktorne stavove u vezi s uzrokom propadanja jelovih
$uma sistematizirao je Brinar (1964) koji smatra da pri-
marni uzro¢nik propadanja jele nije nijedan dotad poznat
stetnik ili bolest.

Uzimajuci u obzir ekolosku i ekonomsku vaznost jelovih

$uma na podrucju Dinarida za hrvatsko $umarstvo i gos-

podarstvo (Cavlovi¢ i dr. 2015), nalaZe nam se potreba bo-
ljeg razumijevanja odumiranja obi¢ne jele u tim ekosusta-
vima. Ciljevi ovog istrazivanja stoga su bili:

i) utvrditi mortalitet po brojnosti i volumenu za razli¢ite
skupine uzroka (kompleksno odumiranje, vjetar, pri-
rodno izlu¢ivanje) tijekom dvadesetogodisnjeg razdoblja
pracenja

ii) ispitati utjecaj klimatskih i strukturnih elemenata na
mortalitet, posebno za svaku skupinu uzroka odumira-
nja stabala obi¢ne jele.
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MATERIJALI | METODE RADA
MATERIALS AND METHODS

Istrazivanja su provedena u gorskoj Hrvatskoj, u Gorskom
kotaru, na podru¢ju Sumarije Fuzine, gospodarska jedinica
Brlosko, u sumskom ekosustavu obi¢ne jele s rebracom
(Blechno-Abietetum Ht. 1950). Prema Képpenovoj klasifi-
kaciji podrudje istrazivanja ubraja se u tip klime Cfsbx
(umjereno topla kisna klima bez su$nog razdoblja). Pro-
sje¢na godi$nja temperatura zraka za podrudje istrazivanja
iznosi 7,2 °C, a prosjecne su koli¢ine oborine oko 2000 mm
(Seletkovi¢ 2001). Mati¢ni supstrat ¢ine pjes¢enjaci razli¢ite
starosti, a od tala dominiraju distri¢na smeda tla i podzoli.
Za analizu uzroka mortaliteta stabala te odnosa mortaliteta
stabala prema klimatskim i strukturnim ¢imbenicima ko-
ristili smo se podacima s trajnih pokusnih ploha (tablica 1).
Povrsina svake ploha iznosila je 0,66 ha. Rezultati su poslije
preracunati u vrijednosti po hektaru.

Monitoring odumrlih stabala obavljan je od 1988. do 2007.
(dvadeset uzastopnih godina). Svake godine tijekom ko-
lovoza dva promatraca evidentirala su odumrla stabla
obicne jele prsnog promjera (d) ve¢eg od 10 cm, izmjerila
prsni promjer stabla (cm) te zabiljezila pretpostavljene
uzroke mortaliteta stabala. Za analizu odnosa klimatskih
¢imbenika i mortaliteta stabala koristili smo se podacima
o temperaturi zraka i koli¢ini oborine u vegetacijskom raz-
doblju za meteorolosku postaju Vrelo Li¢anke, koja se na-
lazi u neposrednoj blizini trajnih pokusnih ploha. Poten-
cijalna evapotranspiracija (mm) i vodna bilanca (mm)
izra¢unate su prema metodi Thornthwaite (Simuni¢ 2016).
Vodna bilanca rac¢unala se kao razlika koli¢ine oborine
(mm) i potencijalne evapotranspiracije (mm). Susne go-
dine i su$ne mjesece ustanovili smo metodom temperatur-
nih i oborinskih percentila u odnosu na referentni niz
(Pandzi¢ i dr. 2019). Klimatski elementi analizirani su za
svaku godinu monitoringa od travnja do rujna. Socijalni
polozZaj stabala na trajnim plohama svrstali smo u Cetiri
skupine: 1 - dominantna, 2 - kodominantna, 3 - sredi$nja,
4 - potisnuta (Crow i Hicks 1990). Duljine krosanja svr-
stali smo u klase: > 50 % visine stabla, izmedu 25 i 50 %
visine stabla i < 25 % duljine kro$nje. Oblik kro$nje podi-
jelili smo u tri kategorije: 1 - simetri¢na krosnja, 2 -manje
asimetri¢na krosnja te 3 - jako asimetri¢na kro$nja (Stier-

lin i dr. 1994). Ultrazvu¢nim visinomjerom Vertex IV iz-
mjerili smo duljinu osvijetljena dijela krosnje i izrazili je u
postotku (%) u odnosu na ukupnu duljinu krosnje. Oblik
vrha kro$nje (rodino gnijezdo) svrstali smo u klase (0 -
nema, 1 - malo, 2 — srednje i 3 — puno rodino gnijezdo).
Na pokusnim plohama izmjerili smo prsne promjere i vi-
sine stabala te konstruirali lokalnu tarifu. Godisnji debljin-
ski prirast izracunat je jednadzbom (Valerio 1997): dp =
(dbh07 — dbh88) / T, pri ¢emu je dbh07 prsni promjer u
2007. godini, dbh88 prsni promjer istog stabla u 1988 go-
dini, a T je broj godina.

Mortalitet je prikazan kao broj stabala po hektaru (N/ha)
i volumen stabala po hektaru (m*/ha) (Siwecki i dr. 1998,
Rouvinen i dr. 2002, Cater 2015). U fokusu nadeg interesa
bio je utjecaj ekstremnih klimatskih pojava na mortalitet
jele, stoga smo uzroke mortaliteta podijelili u tri skupine:
1) kompleksni uzroci (100 % osuta kro$nja, 100 % pro-
mjena boje krosnje uzrokovana abiotskim i/ili biotskim
¢imbenicima, npr. susa), 2) djelovanje vjetra (vjetrolom,
vjetroizvala) i 3) prirodno izlucivanje. Stabla u nadstojnom
sloju (dominantna, kodominantna, sredi$nja) cije su se
kro$nje osule 100 % i/ili 100 % promijenile boju evidenti-
rana su kao kompleksno odumiranje, dok su mrtva dubeca
potisnuta stabla (Crow i Hicks 1990) dovedena u vezu s
prirodnim izlu¢ivanjem. Mortalitet stabala uzrokovan ne-
gativnim djelovanjem vjetra ukljucivao je vjetrolome i vje-
troizvale. Drvece se smatralo mrtvim ako se stanje (osutost,
promjena boje) krosnje nije poboljsalo tijekom dvije uza-
stopne godine promatranja (Cater 2015). Neparametar-
skim testom Kruskal-Walis ANOVA usporedili smo vri-
jednosti mortaliteta (N/ha i m*/ha) prema uzrocima. Trend
vrijednosti mortaliteta stabala i trend maksimalnih i sred-
njih brzina vjetra testirani su linearnom regresijom. Ne-
parametarskim Spearmanovim koeficijentom korelacije
utvrdili smo povezanost izmedu iznosa mortaliteta (m?/
ha) za razlicite skupine uzroka mortaliteta te klimatskih i
strukturnih ¢imbenika. Vrijeme odumiranja stabala prema
uzrocima u dvadesetogodi$njem razdoblju monitoringa
analizirano je prema Kaplan- Meierovoj metodi, a razlike
su testirane testom Log-Rank (Kaplan i Meier 1958). Gra-
nica signifikantnosti za sve analize bila je p < 0,05. Obrada
podataka provedena je u programu Statistica 7.1. (StatSoft,
Inc. 2003).

Tablica 1. Reljefne i strukturne karakteristike trajnih pokusnih ploha. J — jug, JZ — jugozapad
Table 1 Relief and structural properties of research plots. J — south, JZ — south-west

Pokusna Nadmorska
ploha visina (m) Nagib (%) Ekspozicija
Research Altitude Inclination (%) Exposition
plot (ma.s.l.)
A 810 12
B 840 32 J
© 790 23 Jz

Omijer jela:
N/ha jela V/ha jela Bonitet bukva (%)
N/ha silver fir V/ha silver fir Site index Ratio fir:
beech (%)
81 439,3 Il 92/8
148 367,2 Il 95/5
12 3771 Il 93/1



D

REZULTATI ISTRAZIVANJA S RASPRAVOM
RESEARCH RESULTS WITH DISCUSSION

Na podrudju istrazivanja susa je prosjecno trajala pola mje-
seca godi$nje, a u najsusnijoj godini ¢ak su dva mjeseca bila
su$na. Srednje vrijednosti temperature zraka za vegetacij-

Tablica 2. Deskriptivna statistika klimatskih i strukturnih elemenata te
nagiba terena na podrucju istrazivanja
Table 2 Descriptive statistics of climatic and structural parameters and in-
clination data in the research area
Minimum
— Maksimum
Minimum
— Maximum

Srednja
vrijednost
Mean

Klimatski elementi

Climate parameters

Oborine (mm)
Precipitation (mm)
Temperatura zraka (°C)

848,58 579,50 - 1224,40

N 13,30 11,80 - 15,30
Temperature, °C
Vodna bilanca (mm) 345,25 57,30-717,70
Water balance, mm
Potencijalna evapotranspiracija — PET (mm) 503,33 470,10 — 558,80

Potential evapotranspiration — PET, mm
Susa (mjeseci)

Drought, months

Maksimalna brzina vjetra (m/s)
Maximum wind speed, m/s
Srednja brzina vjetra (m/s)
Average wind speed, m/s
Strukturni elementi
Structural parameters

d; 3 (cm) DBH, cm

Debljinski prirast (cm)

Radial increment, cm

Promijer kro$nje (m)

Crown diameter, m

Visina kros$nje (%)

0,50 0,00-2,0
15,12 9,30 — 22,50

1,96 1,20-2,40

42,22 10,45-103,25

0,30 0,01-1,10

3,62 1,40 -6,30

Crown height ratio, % 6104 11.40-67,00
Osvijetljenost krosnje (%)
Shading, % 22,09 0,00 - 80,00
Nagib terena
Inclination

1 0,
Nagib terena (%) 23,04 0,00 — 55,00

Inclination, %

Podaci za klimatske elemente odnose se na vegetacijsko razdoblje (1. travnja — 30.

rujna).
Climate data refer to the vegetation period (01 April — 30 September)

Tablica 3. Maksimalni godisnji iznosi mortaliteta stabala obicne jele
Table 3 Maximum annual mortality rates of fir trees

Maksimalni iznos mortaliteta
Maximum value of mortality

Uzroci mortaliteta stabala

Tr rtali

ree mortality causes N/ha m¥ha
Skupina 1 5,50 28,86
Group 1

Skupina 2

Group 2 2,00 4,90
Skupina 3

Group 3 1,00 0,16
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sko razdoblje od travnja do rujna imaju znatno vece znace-
nje za razvoj vegetacije, nego srednje godi$nje temperature
zraka koje u pojedinim godinama u znatnoj mjeri ovise o
temperaturi zraka zimi (tablica 2).

Maksimalni godis$nji iznosi mortaliteta stabala obi¢ne jele
prema razli¢itim uzrocima mortaliteta u promatranom
dvadesetogodisnjem razdoblju prikazani su u tablici 3.

Na slici 1 prikazana je dinamika mortaliteta stabala obi¢ne
jele prema razli¢itim skupinama uzro¢nika mortaliteta. Za
skupinu 1 i 2 nije utvrden signifikantan trend (p = 0,788),
ali je ustanovljen trend povecanja broja mrtvih stabala za
skupinu 3 uzroka mortaliteta (b = 0,03, t= 3,71, p=0,001).

Prema analizi vremena odumiranja stabala i rezultatima
testa Log-Rank nije utvrdena velika razlika u vremenu mor-
taliteta za stabla koja su odumrla zbog uzroka skupine 1 i
stabla koja su stradala u vjetrolomima i vjetroizvalama, od-
nosno skupina 2 (WW = -1,901, p = 0,435). Takoder nije
postojala statisticki znac¢ajna razlika u viemenu odumiranja
stabala za uzroke mortaliteta skupine 1 i skupine 3 (test
Log-Rank WW = -1,659, p = 0,410). Rezultati analize vre-
mena odumiranja za stabla stradala od uzroka skupine 2 i
skupine 3 pokazuju da nema statisticki znacajne razlike u
vremenu odumiranja (test Log-Rank WW = 0,610, p =
0,733).

U promatranom dvadesetogodi$njem razdoblju ukupan je
mortalitet iznosio 24 N/ha stabala obi¢ne jele, odnosno 61,1
m’/ha, §to je godis$nje 1,2 N/ha stabala ili 3,05 m*/ha. Za
skupinu uzroka 1 mortalitet stabala obi¢ne jele evidentiran
je u svim debljinskim stupnjevima. Prema broju odumrlih
stabala (N/ha) za skupinu uzroka 1 utvrdeno je najvise tri
stabla po hektaru, i to u debljinskim stupnjevima 21 - 30
cmi71 - 80 cm. Za skupinu uzroka 2 najveci iznos morta-
liteta prema broju stabala zabiljezen je u debljinskim stup-
njevima 21 - 30 cm i 51 - 60 cm (1,5 N/ha). Za skupinu
uzroka 3 najveci mortalitet prema broju stabala od 3 N/ha
evidentiran je u debljinskom stupnju 10 - 20 cm (slika 2).
S obzirom na volumen odumrlih stabala za skupinu uzroka
1 i 2 najvedi iznosi utvrdeni su u ve¢im debljinskim razre-
dima, a za skupinu uzroka 3 mortalitet je zabiljeZen u samo
prva dva debljinska stupnja (slika 3).

Prosje¢an iznos mortaliteta stabala za skupinu uzroka 1
prema broju stabala bio je 0,75 N/ha, za mortalitet uzroko-
van skupinom uzroka 2 0,27 N/ha, a za skupinu uzroka 3
iznosio je 0,17 N/ha (slika 4). Nije utvrdena velika razlika
izmedu uzroka mortaliteta prema broju stabala po jedinici
povrsine, iako je razlika bila na granici signifikantnosti (p
=0,058). Srednja vrijednost mortaliteta u skupini uzroka 1
iznosila je 2,35 m*/ha, za mortalitet u skupini uzroka 2 bila
je 0,68 m*/ha (73% stabala vjetrolom, 27% vjetroizvala), a
u skupini 3 samo 0,02 m*/ha. Utvrdena je velika razlika u
volumnom iznosu mortaliteta (p = 0,029), i to izmedu sku-
pine uzroka 11i 3, sto je posljedica, kako manjeg broja mr-
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Slika 1. Dinamika odumiranja stabala obicne jele (N/ha) prema razli¢itim skupinama uzroénika odumiranja
Figure 1 Dynamics of silver fir dieback (N/ha) for various dieback causes groups
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Slika 2. Mortalitet stabala obi€ne jele (N/ha) prema skupinama uzroka po debljinskim stupnjevima
Figure 2 Mortality of silver fir trees (N/ha) for various dieback causes groups and DBH classes

25
20

15

,.-..||I|||II

10-20 21-30 31-40 41-50 51-60 61-70 71-30 81-90
Debljinski stupnjevi (cm) - Diameter classes (cm)

m3/ha

=

® Skupina 1-Group 1 ™ Skupina 2-Group 2 ® Skupina 3-Group 3

Slika 3. Mortalitet stabala obicne jele (m%/ha) prema skupinama uzroka po debljinskim stupnjevima
Figure 3 Mortality of silver fir trees, (m*/ha) for various dieback causes groups and DBH classes
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Skupina 2 - Group 2  Skupina 3 - Group 3
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Slika 4. Usporedba mortaliteta stabala obicne jele (N/ha i m%ha) prema uzrocima mortaliteta. Stupci predstavljaju srednju vrijednost + stand-
ardna pogreska. Vrijednosti oznacene razli¢itim slovima znatno se razlikuju, p < 0,05.

Figure 4 The comparison of silver fir trees mortality (N/ha and m*/ha) according to dieback causes group. Columns represent mean values =+ stan-

dard error. Values denoted by different letters are significantly different.

tvih stabala u skupini 3 u odnosu na skupinu 1, tako i nji-
hovog manjeg prosje¢nog volumena. Vjetar nije bio
dominantan uzrok mortaliteta ni prema broju stabala ni
prema volumenu (slika 4). Neka istrazivanja upucuju na to
da su raznodobne mjesovite Sume otpornije na nepogode
(O’HaraiRamage 2013). U naem istrazivanju kompleksno
odumiranje stabala obi¢ne jele (skupina 1) pokazao se kao
dominantan uzrok odumiranja stabala, $to ne iznenaduje
s obzirom na broj $tetnih ¢imbenika svrstanih u tu skupinu.

Na prostorno-vremensku dinamiku obi¢ne jele, medu osta-
lim ¢imbenicima, utjeCu i srednja vrijednost oborina te
srednja godi$nja temperatura zraka (Ficko i dr. 2011). Pro-
mjenom jednog ili obaju klimatskih elemenata mijenjaju se
i ekoloski uvjeti za rast i uspijevanje obi¢ne jele. Prema do-
sada$njim istraZivanjima viSe se mijenja temperatura zraka
nego oborine (Weber i dr. 1997, Ugarkovi¢ i Tikvi¢ 2011) i
to je jedan od razloga $to je u nasem istrazivanju tempera-

tura zraka znatnije utjecala na volumni iznos mortaliteta
stabala (m?/ha).

Brojni autori u svojim istrazivanjima zakljucuju da je
obi¢na jela vrsta vrlo osjetljiva na klimatske stresove i da
klima uvelike utjece na vitalnost jelovih Suma (Becker i dr.
1989, Macias i dr. 2006, Ani¢ i dr. 2009, Elling i dr. 2009,
Cailleret i dr. 2014, Cavlovi¢ i dr. 2015). Prema na$im re-
zultatima na mortalitet stabala skupine uzroka 1 od klimat-
skih uvjeta najvise su utjecali povecanje temperature zraka
i potencijalne evapotranspiracije u vegetacijskom razdoblju
(tablica 4).

Nismo utvrdili velik utjecaj suse na mortalitet stabala u sku-
pinama 1 i 3, no analizom tih dviju skupina zajedno usta-
novili smo da susa znatno utjece (r = 0,37*) na mortalitet
obi¢ne jele na podrudju FuZina. Vedi iznos potencijalne eva-
potranspiracije pojacava vodni deficit, odnosno fiziolosku
su$u stabala, ali i ekolosku susu, tj. susu u stanistu. Stabla
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Tablica 4. Spearmanova korelacija iznosa mortaliteta stabala obi¢ne jele te klimatskih elemenata i potencijalne evapotranspiracije
Table 4 Spearman correlation of silver fir mortality values with climatic parameters and PET
Sk 1 — kompleksno odumiranje / dieback due to complex (multiple) causes; Sk 2 — vijetar / wind; Sk 3 — prirodno izlu€ivanje / dieback of supressed trees;

0 — oborina / precipitation; T — temperature / temperature; PET — potencijalna evapotranspiracija / potential evapotranspiration; VB — vodna bilanca / wa-
ter balance; maks. BV — maksimalna brzina vjetra / maximum wind speed; sred. BV — srednja brzina vjetra / average wind speed

* signifikantno na razini p < 0,05 / significant at p < 0,05

Klimatski elementi i PET — Climate elements and PET

Iznos mortaliteta

Maks. BV (m/s)

Susa (mjeseci) Sred. BV (m/s)

. 0 T PET
Amount of mortality (mm) “c) (mm)
Sk 1 (m¥ha) 0,28 0,50* 0,40%
Sk 2 (m¥/ha) -0,65% 0,51 0,58
Sk 3(m¥ha) -0,41 0,86* 0,77*

obicne jele stradavala su ponajprije od fizioloske suse, pri
¢emu su najvise utjecale temperatura zraka i potencijalna
evapotranspiracija (tablica 4). Poznato je da je obi¢na jela
vrlo osjetljiva na deficit vode (Pinto i Gegout 2005) i susu
(Becker i dr. 1989., Webster i dr. 1996), posebice u kombi-
naciji s visokim temperaturama zraka koje povecavaju eva-
potranspiraciju (Aussenac 2002).

Povecanjem srednjih godi$njih i vegetacijskih temperatura
zraka te smanjenjem godis$njih i vegetacijskih koli¢ina obo-
rina, statisticki znacajno povecava se koli¢ina odumrlog
drvnog volumena stabala obi¢ne jele (Markalas, 1992., Tho-
mas i dr. 2002., Tikvi¢ i dr. 2008). U nasem istrazivanju ni-
smo utvrdili da koli¢ina oborina uvelike utjece na mortali-
tet stabala uzrokovan skupinom uzroka 1, ali smo
ustanovili znatan utjecaj kolic¢ine oborina na mortalitet sta-
bala uzrokovan skupinom uzroka 2. Naime, na statiku sta-
bala, osim vjetra, od klimatskih elemenata djeluju i tempe-
ratura te koli¢ina oborina. Vlaznost tla utjece na
ucvrscivanje korijena. Vjetroizvale se pojavljuju kada uz
olujni vjetar u visokim sastojinama dode do zasicenja tla s
vodom (Kamimura i dr. 2012). U predmetnom istrazivanju
iznos mortaliteta stabala (m?/ha) zbog nepovoljnog djelo-
vanja vjetra pokazao je veliku korelaciju s koli¢inama obo-
rine. Oborine su vazne jer uzrokuju nestabilnost strukture
korijena, zbog ¢ega je drvece osjetljivije na izvaljivanje ko-
rijena. Oborine u kombinaciji s olujom uzrokuju popusta-
nje tla i vedi rizik od vjetroizvala drveca (Xi i dr. 2008,
Csilléry i dr. 2017). U nedostatku oborina korijenje drveca
uglavnom podnosi silu vjetra, a s pove¢anom brzinom vje-
tra stabla ¢e puknuti duz debla (Peterson 2007). Medutim,
oborine na podruéju Gorskoga kotara vrlo su varijabilne i
ne pokazuju znacajan trend (Ugarkovi¢ i Tikvi¢ 2011). Ipak,
u odnosu na oborinu, za mortalitet stabala u skupini 2 (utje-
caj vjetra) najvazniji ¢cimbenik bio je maksimalna brzina
vjetra (r = 0,65*). Smatra se kako ¢e u Europi olujni vjetrovi
biti najvazniji prirodni poremecaj s obzirom na gubitak
drvnog volumena. Olujni vjetrovi uzrokovali su najmanje
53 % sumskih $teta u 19. 1 20. stoljecu (Schelhaas i dr. 2003).
Treba ipak napomenuti da su se maksimalne brzine vjetra
(b =10,22, t = 2,45, p = 0,019) i srednje brzine vjetra (b =

Drought (months) P Max. BV (m/s) Average BV (m/s)
0,42 -0,31 -0,28 -0,34
0,60 -0,33 0,65* 0,48
0,22 -0,33 -0,40 -0,67

0,04, t = 7,02, p = 0,000) povecavale s godinama monito-
ringa, dok trend iznosa mortaliteta stabala zbog negativnog
djelovanja vjetra nije bio statisticki znac¢ajan (b = 0,18, t =
1,00, p = 0,340). Na podrudju istrazivanja trend brzine vje-
tra u skladu je s predvidanjima za podruéje sredi$nje Eu-
rope (Fink i dr. 2009, Molter i dr. 2016).

Sto se tice korelacija volumena mrtvih stabala (prema sku-
pinama uzroka mortaliteta) sa strukturnim ¢imbenicima
(tablica 5), korelacije za socijalni polozaj stabla u sastojini,
osvijetljenost kro$nje te izgled rodina gnijezda / fiziolosku
zrelost za skupinu uzroka 3 nije bilo moguce izra¢unati
zbog strukture podataka (sva stabla u skupini 3 su bila po-
tisnuta stabla, imala su nultu vrijednost za osvijetljenost
krosnje i rodino gnijezdo).

Tablica 5. Spearmanova korelacija iznosa mortaliteta stabala obicne
jele (m3/ha) te strukturnih ¢imbenika i nagiba terena. *signifikantno na
razini p < 0,05

Table 5 Spearman correlation of silver fir mortality values with stand struc-
tural parameters and inclination. *significant at p < 0,05

Iznos mortaliteta
Mortality value
Skupina 2
Group 2
(m?/ha)

Strukturni ¢imbenici /
nagib terena

Stand structural
[parameters

Skupinal
Group 1
(m¥ha)

Skupina 3
Group 3
(m%ha)

Prsni promjer, d, 5, (cm)

DBH, om 0,99 0,97 0,95
Deb!]lnskl prirast (cm) 0.35 0.33 0.19
Radial increment, cm
Promijer I_(rosnje (m) 0,72% 0,65 0.56
Crown diameter, m
Visina krosnje (%) .
Crown height ratio, % 0,60 030 e
Oblik krosnje 0,20 0,25 0,37
Crown morphology
Socualm'poloza_] §tabla 079 0.76*
Tree sacial position
Osvijetljenost krosSnje (%) . %
Crown shading, % 0,86 0,78
Rodln,o gnijezdo 0,84 0,04
Stork's nest

H 0,
Nagib terena (%) 0,51* 0,63* 0,38

Inclination, %
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Volumni mortalitet stabala pozitivno je korelirao s prsnim
promjerom u svim skupinama uzroka mortaliteta. Morta-
litet za skupinu uzroka 1 pozitivno je korelirao i s rodinim
gnijezdom (r=0,84*), $to uvjetno mozemo nazvati i utjeca-
jem starosti stabala. Na mortalitet stabala (m?*/ha) uzroko-
van skupinom uzroka 2 takoder su uvelike utjecali promjer
krosnje i osvijetljenost krosnje. Stabla veceg prsnog pro-
mjera sa Sirom krosnjom i ve¢om osvijetljenos¢u krosnje
ujedno su nadstojna stabla u sastojini koja su izloZenija ne-
gativnom djelovanju vjetra, nego stabla u donjim slojevima
sastojine. Za skupinu uzroka 1 i 2 smanjenjem nagiba te-
rena znatno se povecavao iznos mortaliteta stabala. Ti su
rezultati u skladu s istrazivanjima Markalas (1992), Tikvi¢
idr. (2008) te Ugarkovi¢idr. (2011).

Obi¢na jela skiofilna je vrsta drveca, ali ima ogranicenja u
podnosenju zasjenjenih uvjeta u sastojini. Stoga stabla u
zasjenjenim uvjetima, odnosno potisnuta stabla (skupina
uzroka 3) u sastojinama bez sumsko uzgojnih postupaka,
mogu izdrzati zasjenjene uvjete do nekoliko desetaka go-
dina, odnosno do odredene dimenzije prsnog promjera
(Prpi¢ i Seletkovi¢ 2001).

ZAKLJUCGCI
CONCLUSIONS

Na mortalitet stabala, koji je rezultat sinergijskog djelova-
nja razli¢itih nepovoljnih ¢imbenika, znatno su utjecali
strukturni i klimatski elementi.

Od strukturnih elemenata sastojine na mortalitet su najvise
djelovali prsni promjer stabala, socijalni poloZaj u sastojini,
osvijetljenost kro$nje, promjer krosnje te fizioloska zrelost
stabala.

S obzirom na klimatske elemente u podrudju istrazivanja
najvece su korelacije dobivene za temperaturu zraka, obo-
rinu, potencijalnu evapotranspiraciju, trajanje suse i brzinu
vjetra. Na mortalitet od vjetra u nadstojnom sloju znatno
su utjecali samo oborina i brzina vjetra. Ostali uzroci mor-
taliteta u nadstojnom sloju sastojine, kao i mortalitet zbog
prirodnog izlu¢enja potisnutih stabala pripisuju se zajed-
nickim klimatskim parametrima: temperaturom zraka, po-
tencijalnom evapotranspiracijom, kao i trajanjem suse. Pri-
tom je vazno $to, suprotno ocekivanju, klimatski uvjeti vise
utjeCu na potisnuta nego na nadstojna stabla. To nam po-
kazuje da u procesu prirodnog izlu¢enja stabala klimatske
promjene mogu imati vaznu ulogu.
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SUMMARY

Tree dieback is a complex process involving negative impact of various abiotic, biotic and anthropo-
genic factors. Climate change, comprising all those effects, is generally considered as the largest threat
to forest ecosystems in Europe. Although the scale of climate change impacts on forests is not yet fully
understood, especially on the regional or species level, significant damage seems to be caused by
weather extremes, such as drought and strong winds. With the expected increase in the number, length,
and/or intensity of extreme weather events in Croatia, research into the causes of tree mortality is both
important and timely.

Silver fir is the most damaged and endangered conifer tree species in Croatia. The dieback of silver fir
can be attributed to various factors, therefore the goals of this research were to determine the mortal-
ity of silver fir trees (by number and volume) for various causes of mortality, among which the climatic
and structural parameters were of most interest. The twenty-year data for tree mortality in pure silver
fir stands in the area of Fuzine (Gorski kotar, Croatia) were collected and analysed. The largest num-
ber and volume of dead trees was caused by complex (multiple causes) dieback in the overstorey (0,75
N/ha, 2,35 m*/ha), and the smallest (0,17 N/ha, 0,02 m*/ha) by dieback of supressed trees. No signifi-
cant differences were determined regarding the timing of tree death for different causes of mortality.
Climatic parameters (drought, air temperature, PET) and structural parameters of the stands (tree
DBH, social position, crown diameter, shading, physiological maturity) as well as plot inclination were
found to be the factors of a significant influence on the mortality of silver fir trees.

KEY WORDS: temperature, precipitation, drought, wind, stand structure
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DISTRIBUTION OF *’CS AND “K IN THE TISSUE
OF SILVER FIR TREES (ABIES ALBA MILL.) FROM

LIKA (CROATIA)

DISTRIBUCIJA ™*Cs | K U TKIVIMIA STABALA OBICNE
JELE (Abies alba Mill.) 1Z LIKE (HRVATSKA)

Marina POPIJAC

SUMMARY

The research on activities of *’Cs and *°K, which was conducted on the silver fir (Abies alba Mill.) from Lika has
included sampling of the trees in the field (rings of the bole from three different heights separated into bark, growth
rings, roots, needles, shoots, and the soil surrounding the cut down trees), laboratory analysis of samples using
the gamma-ray spectrometry and the statistical analysis of the collected data. The radial and vertical distribution
of cesium (*¥’Cs) in trees was investigated. '*’Cs has contaminated forest ecosystems by remote atmospheric trans-
port and radioactive precipitation as a result of nuclear test including the nuclear accident in Chernobyl. On a
longer time scale, the variability of the '*’Cs distribution determined in the organisms of the silver fir depended
on the half-life, while the seasonal dynamics were influenced by the degree of physiological activity and the char-
acteristics and functions of plant tissues. The highest activity of '*’Cs was determined in the bark and the physi-
ologically most active parts of the silver fir (shoots and needles). The highest activity concentration of the *’Cs in
the growth rings was measured in the lowest parts of the silver fir trees. This research contributed to understand-
ing the behavior of *’Cs, which entered the organisms of dominant tree species in the forest ecosystem, as well as

its distribution in time and space.

KEY WORDS: forest ecosystem, radionuclides, distribution, bioindicators, silver fir

INTRODUCTION
uvoD

Forest ecosystems provide the basic requirements for main-
tenance of all life on Earth. Forests directly involved in the
purification of groundwater and surface water, protect res-
ervoirs of drinking water from pollution, play an important
role in flood protection, protect the soil from erosion and
sliding, and prevent the occurrence of avalanches and slid-
ing snow weight (Prpi¢ et al. 2005). The larger forest areas
affecting the climate mitigation of major changes in tem-
perature, increase humidity during summer, prevent
changes in the microclimate of a particular area, protect

against contaminated air, strong wind and noise, hold large
amounts of dust, and provide shelter and food for numer-
ous animal and plant species (EEA 2016). Anthropogenic
pollution of forests, forest ecosystems and the overall en-
vironment is one of the largest problems of our time, which
in many areas takes on catastrophic proportions. Many pol-
lutions in forest ecosystems are monitored systematically,
their appearance, performance, duration and disappear-
ance are recorded. The radioactive cesium isotope *’Cs ap-
peared in the environment in significant quantities after
atmospheric nuclear testing during the 1950’ and 1960s.
(UNSCEAR 1993, FAS 2002), and a large amount of *’Cs
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was discharged into the atmosphere during the nuclear ac-
cident at Chernobyl on April 26, 1986.

The deposition of radionuclides on the tree canopies is the
most important contaminating form of '¥’Cs in forest eco-
systems (Skoko et al. 2011). Given that the tree canopies
are a major part of the biomass in the management of low
aerodynamic resistance, they are effective “interceptor” of
the radionuclide (Yamagata et al. 1969, Bunzl and Kracke
1988, Desmet and Myttenaere 1988, Sokolov et al. 1990).
Generally, such “interception” in the trees (seen in the same
unit volume of crown) is more effective for dry than wet
deposition, especially for small particles and gases (Prohl
2008). As the amount of '¥Cs over time decreases exponen-
tially, adoption root becomes the dominant source of intake
of ¥Cs in the trees long term (Ohashi et al. 2020). Accu-
mulation of '’Cs in the trees is one of the most important
problems in the wood use and forest pollution (Shinta et
al. 2014). Wood as a raw material is permanently present in
the environment of people, contributing to their radioac-
tive exposure by increasing doses of radiation. However,
compared to the annual equivalent dose per capita from
various sources, the calculated annual equivalent doses do
not pose a risk in beech, oak and silver fir wood panel sam-
ples tested from the territory of the Republic of Croatia
(Hus et al. 2004).

The objective of the research was to determine the incidence
and intensity of the dynamics of the '*’Cs in the silver fir tis-
sues (Abies alba Mill.), including their by-products entering
the human and animal food chain, as well as in samples of
soil directly under the selected trees. At study sites, on alon-
ger time scale (2003 - 2017), measured variability of ¥’Cs in
the tissue of silver fir trees depend on seasonal dynamics of
7Cs followed the level of physiological activity and decay
of ¥Cs during time. The highest activity of '*’Cs was deter-
mined in the bark and the physiologically most active parts

Table 1 Sampling locations with data on sampled trees
Tablica 1. Lokacije uzorkovanja s podacima o uzorkovanim stablima

Tree
Stablo

Research location
Lokacija

Date of sampling
Datum uzorkovanja

Silver fir — Obicna jela 1
December 4, 2003
4. prosinca 2003.

Forest economic unit (GJ)
Komarnica,

subdivision 12a
Gospodarska jedinica (GJ)
Komarnica,

odsjek 12a

Silver fir — Obicna jela 2
September 3, 2004
3. rujna 2004.

Silver fir — Obicna jela 3
March 27, 2017
27. oZujka 2017.

DBH-diameter at breast height — Prsni promjer = 52 cm
Tree height — Visina stabla = 25 m
Tree age — Starost = 94 y god.

DBH-diameter at breast height — Prsni promjer = 54 cm
Tree height — Visina stabla = 24.5 m
Tree age — Starost = 101 y god.

DBH-diameter at breast height — Prsni promjer =59 cm
Tree height — Visina stabla = 26 m
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of the silver fir (shoots and needles) during the growing sea-
son. Activities of “’K were of approximately equal values
throughout the observed period. This research will contrib-
ute to the understanding of the biogeochemical cycle of *"Cs
within the forest ecosystem, and will also contribute to the
monitoring of '’Cs wood raw material pollution on wood
products. This research also tends to contribute to the study
review discussion of the consequences of human activity has
on the forest ecosystem.

MATERIAL AND METHODS
MATERIJAL | METODE

Research area — Podrucje istraZivanja

The research was conducted on the tissues of fir trees (Ab-
ies alba Mill.) in Lika (near Vrhovine), and the soils next to
the trees. The chosen location is considered to be among
the most contaminated during the Chernobyl disaster in
Croatia (Barisi¢ and Luli¢ 1990), and the sampling sched-
ule is shown in Table 1.

Sample collection method — Metoda prikupljanja
uzoraka

In the forest ecosystem at the site GJ Komarnica, subdivi-
sion 12a, studied the trees of silver fir (1, 2, 3) and recorded
the coordinates of trees and soils samples. The measured
trees were knocked down in the field by licensed workers
of the company Hrvatske Sume Ltd. after which the cut
rings were used for further sectioning. Pits were dug next
to fir trees in which root samples were collected for testing.
The soil samples were collected along with the tree samples.
The first sampling on a silver fir tree, 25 m high and 56 cm
in (DBH) diameter at breast height, was performed during
the vegetation dormancy on December 4, 2003. On a felled

Type of sample
Vrsta uzorka

rings, needles, root and lateral roots,
peak shoots, soil along the tree kolutovi,
iglice, korijen i postrano korijenje, vrsni
izbojci, tlo uz stablo

rings, needles, root and lateral roots,
peak shoots, soil along the tree kolutovi,
iglice, korijen i postrano korijenje, vrsni
izbojci, tlo uz stablo

rings, needles, peek shoots, soil along
the tree kolutovi, iglice, vrsni izbojci, tlo
uz stablo

Tree age — Starost = 130y god.
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tree silver fir rings were taken at a height of 0.1 m, 8 m and
16 m and then stratified on samples of biological material,
that is, samples of bark and sapwood, and the growth rings
with the time steps to the center of the trunk were set aside.
On the sawn-off reel of a felled tree at a height of 0.1 m,
rings were singled out in sections of two years for the pe-
riod 1974 - 2003, in sections of four years for the period
1944 - 1973 and then one sample for the period from 1909
- 1943. The same collection dynamic is used for tree rings
samples at altitudes of 8 and 16 meters, provided that at 4
meters the sample covered the period 1958 - 2003, and at a
height of 16 meters the period 1978 - 2003. The main root
and lateral roots (bark and wood) were sampled, and the
group of samples were split according to diameter dimen-
sions (<1 mm, 1-2 mm, 3-4 mm, 5-8 mm, 9-16 mm, 17 - 24
mm and 25 - 38 mm). Twigs (peak shoots) were sampled
as individual annual samples for shoots that grew in the
period 1994 - 2003 at heights of 8 m and 16 m, and at a
height of 25 m in the period 1997 - 2003.

The second sampling on the silver fir tree was done during
vegetation period on September 3, 2004. On the felled tree
of 24.5 m height and 54 cm breast diameter, the rings were
takes as in the first sampling, and then stratified on samples
of biological material. On the reel of a felled tree, at a height
0f 0.1 m, rings were singled out in sections of five years each
for the period 1945 - 2004, and in sections of ten years for
the period 1903 - 1944. Samples were collected on the rings
of a felled tree at heights of 8 and 16 meters at the same dy-
namics, with the period 1927 - 2004 being covered at eight
meters, and the period 1960 - 2004 at a height of 16 meters.
The main root and lateral roots (bark and wood), were sam-
pled and separated in groups of samples as well as in the
first sampling. Twigs (peak shoots) trees were sampled as
individual annual samples for shoots that have grown in
the period 1994 - 2004 at the height 8 m and 16 m, and a
height of 25 m for the period 1996 — 2004. In the first and
second sampling, along with peak shoots, samples of peak
shoots needles were collected at the heights of 8 m, 16 m
and 25 m.

Third sampling on the tree silver fir was conducted on
March 27,2017 for the purpose of comparing partial results
after a long period since the last sampling (12 years). At
Komarnica, the forest management unit, in subdivision
12a, felled the tree silver fir 26 m in height and 59 cm breast
diameter, and the taken disc was then stratified on samples
of biological material, that is, samples of the bark, bark and
cambium, and annual rings with time intervals to the cen-
ter of the trunk were singled out. The samples for this anal-
ysis were selected at 0.1 m height as the lowest level of the
tree where the active life cycle takes place, and that is com-
parable to the first two samplings to determine the activity
of ¥’Cs. In the period 1974 - 2016, the years were separated
into sections of two years each, and for the period 1939 -

@

1973 in sections of five years, and one sample was separated
for the period 1887 - 1938. Twigs (peak shoots) trees were
sampled as individual annual samples for shoots that have
grown at the height of 26 m in the period 2013 - 2016. Along
with peak shoots, samples of peak shoots needles were col-
lected. Composite soil samples were collected with felled
trees in 2003, 2004 and 2017 for the analysis of '*’Cs con-
centration in soils by gamma spectrometric method. For
each analysis, approximately 1 kg of the average sample
(taken from multiple points (5), homogenized, disrupted
in a state) was collected.

Sample preparation and gamma spectrometric
method - Priprema uzoraka i gamaspektrometrijska
metoda

The activity of all samples was measured by gamma spec-
trometric method in the Laboratory for Radioecology, Di-
vision for Marine and Environmental Research, of the
Ruder Boskovi¢ Institute which is accredited for performed
gamma spectrometric measurements since 2008, according
to HRN EN ISO/IEC 17025. Before the measurements, all
samples were homogenized, dried in an oven to constant
mass, and then placed in the measuring geometry 125 cm’
volume, weighed and sealed. Canberra’s HPGe (High Pu-
rity Germanium) detector system was used for measure-
ments, where each sample was measured for 80.000 sec-
onds. The Genie 2000 program from the same manufacturer
was used to analyze the recorded gamma spectra. The con-
centration of '’Cs activity in the samples was determined
from the photo-peak at an energy of 661.6 keV, and the
concentration of “’K activity from the photo-peak at an en-
ergy of 1460.7 keV. The reliability of the system was checked
during intercomparison measurements regularly.

Since the analyzes showed that the composite uncertainty
(U) is predominantly influenced by the uncertainty of the
counting rate (Uy,), which also includes the uncertainty of
the counting rate of the basic radiation, the uncertainty of
determining the efficiency (Uy,) and the uncertainty of de-
termining the surface of photo-peak (Uj, - especially in the
case of a small number of registered events) these param-
eters were taken for the calculation of the measurement
uncertainty according to the relation:

2 2 2 2
U2=U,*+ U/ + U,

Extended measurement uncertainties since 2008 were ex-
pressed with an overlap factor k = 2 (95% reliability of the
results) as opposed to measurements performed until 2008,
when measurement uncertainty calculations included only
the uncertainty of determining the photo-peak area with an
overlap factor k = 1 (68.27% reliability of the results). The
measurement uncertainty was calculated as described above
and shown in the results. At lower activities, the measure-
ment uncertainty is high, but we consider the obtained re-
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sults to be statistically reliable. The reason for this is that the
measurements are made in such a way to ensure the same
measurement conditions each time (geometry of the sample,
measurement time, the same detector and calibration).

Calculation elimination of radioactive decay impact
— Racunska eliminacija utjecaja radioaktivnog
raspada

Given the large time gap between the first and second sam-
pling and measurements (2003 and 2004) on the one hand,
and the third sampling and measurements (2017) on the
other hand, it could be assumed that the measured activity
of "¥’Cs in the third measurement, due to the half-life of *’Cs,
would be lower for about a quarter than in the samples from
2003 and 2004. The law of radioactive decay is well known
and allows the calculation of radionuclide activity at any po-
int in time. Therefore, it is possible to eliminate the influence
by computation of radioactive decay for the measurement
0f 2017, in a way that all of the measured activity of *’Cs in
the samples from the three measurements, recalculate for
the date of July 1, 2003 allowing the comparison of the first
and second measurements, and for July 1, 2016, when
approximately one half-life of '¥’Cs has expired since the
contamination (1986). All samples were computationally
analyzed in the described manner, and the results for all sam-
ples were shown and interpreted in total (as an arranged pair
of values for July 1, 2003 and July 1, 2016), ensuring that the
interpretation of results of the difference between recalcula-
ted value of the third sampling and the first and second sam-
pling can be exclusively attributed to geochemical processes
that occur in the environment over time (given that the im-
pact of radioactive decay is eliminated by calculation).

RESULTS AND DISCUSSION
REZULTATI | RASPRAVA

Distribution of '*’Cs and *°K in the tissues of silver fir
— Distribucija "Cs i °’K u tkivima obicne jele

Distribution results of '*Cs in the tissues of silver fir (Abies
alba Mill.) refer to the peak shoots and needles, the rings,
the bark and cambium and root, and to reviewed compa-
rative presentation of results in all silver fir sampled tissues.

Distribution of '¥’Cs in the peak shoots and needles
of silver fir — Distribucija ’Cs u vr$nim izhojcima

i iglicama obicne jele

Figure 1 shows the distribution of '¥Cs activity in silver fir
trees shoots of different heights and ages in all three sam-
pling years, showing also the distribution according to the
age of shoots (and not to the calendar year).

Comparison of age sequences of '’Cs activity in shoots of
silver fir (Figure 1) for individual height between two years
(2003 and 2004), using the non-parametric test for related
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Figure 1. Distribution of Cs in fir shoots for different shoot heights
and ages (value 0 for shoot age represents the youngest shoot) for three
years of sampling.
Slika 1. Distribucija ™’Cs u izbojcima obi¢ne jele za razliCite visine i starosti
izhojaka (vrijednost 0 za starost izbojka predstavlja najmladi izbojak) za tri
godine uzorkovanja.

samples (“Wilcoxon matched pairs test”), shows that the
values of 2004 are statistically significantly (p = 0.05) higher
at altitudes of 8 and 16 m than those in 2003, while at the
25 m difference between the two was not statistically sig-
nificant. This could be interpreted as a result of an increase
in the photosynthesis intensity, which is in the fir, as conif-
erous species, present throughout the year and of the trees
metabolism level during the growing period, leading to a
temporary accumulation of '¥’Cs in the shoots.

Figure 2 show the distribution of ¥’Cs in silver fir needles
at different heights and different age in three sampling
years.

e 2003
® 2004
" 2016

Figure 2. Distribution of '¥Cs in fir needles for different needle heights
and ages (value 0 for age refers to needles from the youngest shoot)
for three years of sampling.

Slika 2. Distribucija ™*’Cs u iglicama obicne jele za razliCite visine i starosti
iglica (vrijednost 0 za starost odnosi se na iglice s najmladeg izbojka) za tri
godine uzorkovanja.
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Comparison of age sequences of *’Cs activity in shoots of
silver fir with those in silver fir needles (Figure 2) for indi-
vidual height between two years (2003 and 2004), also using
non-parametric test for related samples (“Wilcoxon
matched pairs test”), shows that the 2004 values are stati-
stically significantly (p = 0.05) higher than in those in 2003,
at all three heights. This result, very similar to that of the
shoots, can be equally interpreted (as a result of increasing
the rate of photosynthesis and metabolism levels during
vegetation period, leading to a temporary accumulation of
¥7Cs in the needles). The regularity is shown even at a
height of 25 m (not in the shoot case).

Comparison of age sequences of '*’Cs activity in silver fir
shoots with those in needles (Figures 2 and 3) was conduc-
ted separately for each height and year, also using the non-
parametric test for related samples. The obtained results
show that for the same year the values in the shoots are
always statistically significantly (p = 0.05) higher than those
in the needles of the same age at all three heights. This re-
sult can be associated with a smaller amount of flow in the
peripheral tissues of the tree conduction system, which re-
sults in smaller amounts of *’Cs entering/appearing in
these tissues. Figure 3 shows a transparent distribution of
¥7Cs through shoots and silver fir tree needles of different
ages, separately for each height (8, 16 and 25 m). This figure
shows what has already been pointed out: 1) higher values
in 2004 during the vegetation period compared to those in
the winter period of 2003 (at all heights, both in shoots and
needles) and 2) generally higher values in shoots relative to
those in needles (for both years, at all tree heights). Additi-
onally, in this picture (looking only at the medians of age
series related to the same tissue type in the same year
connected by lines), it can qualitatively determine an ove-
rall increase in 'Cs activity in shoots and needles of the
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Figure 3. A clear comparison of distributions (Box-Whisker diagram)
of ¥'Cs values across different ages of fir shoots and needles for three
tree heights. The dots show the median values of the age sequences,
the rectangles the interquartile range (lower and upper quartiles), while
the length represents the range between the minimum and maximum
recorded value.

Slika 3. Pregledna usporedba distribucija (Box-Whisker dijagram) vrijednosti
131Cs kroz razliCite starosti izbojaka i iglica obitne jele za tri visine stabla.
Tocke prikazuju medijanu vrijednosti starosnog niza, pravokutnici interkvar-
tilni raspon (donji i gornji kvartil), dok duZina predstavlja raspon izmedu
minimalne i maksimalne zabiljezene vrijednosti.

tree heights (regardless of age). Although due to the small
number of sample point (three heights) it is not possible to
test this increase for significantly positive correlation, it is
appropriate to point out that such positive correlation is
consistent with other results presented. That is, when
viewed within the same type of tissue, the largest activity of
1¥Cs can be expected in areas of greatest physiological ac-
tivities, which, if we talk about the shoots and needles, sho-
uld be higher in the tissue sample from higher stem (having
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Figure 4. Distribution of 3'Cs activity in all sampled rings of silver fir trees at tree heights of 0.1, 8, and 16 m for the samples from 2003. The ab-

scissa shows the calendar year belonging to a particular year.

Slika 4. Distribucija aktivnosti *’Cs u svim uzorkovanim godovima obicne jele na visinama stabla od 0,1, 81 16 m za uzorke iz 2003. Na apscisi je prika-

zana kalendarska godina koja pripada odredenom godu.
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less overshadowing impact of their own and other crowns,
resulting in more radiated solar energy and higher intensity
of photosynthesis).

Distribution of '¥’Cs in the annual rings of silver fir —
Distribucija "*’Cs u godovima obicne jele

Figure 4 shows the distribution of '¥Cs above the limit of
detection in all sampled annual rings of silver fir trees at
heights 0f 0.1, 8 and 16 m for samples from 2003. It is noted
that in the annual rings of silver fir at all altitudes present
much greater variability of '*’Cs activity that is measurable
way back in the past, reaching to the very center of the three
rings (one on each level) from the fir tree felled for this sur-
vey in 2003, which was, as well as two trees felled in 2004
and 2017, more than hundred years old.

These long time series of radioactivity values can be divided
into four intervals based on a graphic insight into the mea-
sured data (Figure 4):

1) In the period from the beginning of life trees from 1910
to 1943, constant value of '¥’Cs activity of 28.4 + 0,9 Bq/
kg (both in terms of the radius of the coil and in terms
of the height of the tree) was measured.

2) The period 1944 to 1958, almost constant (in terms of
the radius of the disc and the height of the tree) '¥’Cs ac-
tivity was observed, varying from 22.7 + 0.8 Bg/kg to
23.3 +0.9 Bq/kg,

3) For the period 1959 to approximately 1983, variation of
137Cs activity was also recorded in tree rings (without ob-
vious regularity with regard to the year and the height of
sampling), in the interval between 14.3 + 0.7 Bq/kg, (16
m; 1982) to 36.3 + 1.2 Bq/kg (8 m; 1974),

4) For the period from approximately 1984 to 2003, in
which, a continuous increase in '¥’Cs activity was re-
corded in the youngest rings.

Based on the same results, it could even be assumed that
the old xylem tissues that no longer participate in the flow
from the root to the canopy represent a kind of accumula-
tion reservoir of '¥’Cs, leaving the question of whether '*’Cs
in these (mostly dead) tissues is permanently excluded from
migration within the plant and “captured” (but can disap-
pear only by radioactive decay) or it is a temporary seasonal
accumulation during the winter period (in which case, the
constancy of the recorded values could explain the assumed
constant capacity of dead wood). Additionally, given the
existence of zone 3. in the dendrochronological sequence
of fir, it can be assumed that the transition between the
physiologically active and physiologically inactive part of
the xylem in felled fir was very gradual (extending to more
than thirty years of the dendrochronological sequence), and
moreover, anatomically non-homogeneous (due to the
variability of the recorded disc height sampling).

Sumarski list, 7-8, CXLV (2021), 323335

Figure 5 shows the distribution of '*’Cs activity above the
detection limit in all sampled annual rings of silver fir trees
at heights of 0.1, 8 and 16 m for samples from 2004.

Graphic insight into the measured data shows the follow-

ing:

1. Measurable '¥’Cs activity is present up to the oldest rings,
as with the 2003 annual rings

2. The variability of '*"Cs activity in the dendrochronolog-
ical sequence from 2004 is lower than in those from 2003,
which is mostly due to lower values in the youngest (and
physiologically probably the most active) years (2004
compared to 2003), which could be attributed to the fact
that 2004 samples were from the vegetation season (as a
possible cause of increased migration of '*’Cs from con-
ductive tissues to the most physiologically active tissues
in the canopy) and

3. Significantly weaker possibility of defining typical zones
within the dendrochronological sequence in relation to
the series from 2003, although the zone of increased '*’Cs
values in the youngest rings is also visible here, and, on
the other hand, the zone of almost constant *’Cs values
in the oldest rings is well noticeable (on the basis of which
it could be assumed that during the vegetation season
there is even a migration of '¥’Cs from the inactive to the
physiologically active xylem zone, and in the winter '*’Cs
is temporarily accumulated even in the physiologically
inactive part of the xylem zone; compare above for den-
drochronological sequence from 2003).

Divided time sequences can be observed at intervals for: a)
the period from the beginning of tree life to 1958, in which
a similar level (in terms of circle radius and tree height) of
¥Cs activity was recorded, which varied from 15.2 + 0.8 to
19.4 + 0.9 Bq/kg at a height of 0.1 m, and from 20.0 + 1.4
to 23.2 = 1.5 Bq/kg at a height of 8 m, b) the period of 1959
to approximately 1982, in which a variation in '*¥’Cs activ-
ity was recorded, both in terms of ring radius and in terms
of tree height (without distinct regularity with respect to
the year formation), ranging between 10.4 + 0.7 Bq/kg (0.1
m; 1980 - 1984 interval) to 25.1 + 1.5 Bq/kg (16 m, the in-
terval 1970 - 1974) and c) the period of about 1985 to 2004,
in which substantially continuous increase of '’Cs is re-
corded in the most recent annual rings.

Figure 6 shows a comparison of '¥’Cs activity in the wood
rings of silver fir trees (at a height of 0.1 m) between the av-
erage values of samples from 2003 - 2004, on one hand, and
recalculated (on July 1, 2003) values from 2017 on the other.

Graphic insight into the measured data shows the follow-
ing: a) lower values in recalculated samples of 2017 com-
pared to the samples from the period 2003 - 2004, b) still
measurable ’Cs activity along the dendrochronological
sequence from 2017, and ¢) low variability in '¥Cs activity
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Figure 5. Distribution of "¥’Cs activity in all sampled rings of silver fir trees at tree heights of 0.1, 8 and 16 m for the samples from the year 2004.
The abscissa shows the calendar year belonging to a particular year.

Slika 5. Distribucija aktivnosti *’Cs u svim uzorkovanim godovima obicne jele na visinama stabla od 0,1, 81 16 m za uzorke iz 2004. Na apscisi je prika-
zana kalendarska godina koja pripada odredenom godu.
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Figure 6. Distribution of '¥Cs activity in rings of silver fir trees 2003 - 2004: average values from the respective samples collected in years 2003 and
2004; 2017- recalculated: values from the respective samples collected in 2017 recalculated (calculated elimination of the impact of radioactive de-
cay) on July 1, 2003.

Slika 6. Distribucije aktivnosti "’Cs u godovima stabala obi¢ne jele 2003 - 2004.: srednje vrijednosti iz odnosnih uzoraka prikuplienih 2003. i 2004. godine;
2017 -normirano: vrijednosti iz odnosnih uzoraka prikupljenih 2017. godine normirane (racunski eliminiran utjecaja radioaktivnog raspada) na dan 1. 7. 2003.

throughout the 2017 series (including the absence of a more
evident increase in the youngest years).

Figure 7 shows the distribution of '¥’Cs in the annual rings
of silver fir for different height trees and old growth rings
in all three sampling years. These are the same values as in
the charts of Figures 4 - 6, additionally displaying the dis-
tribution by age rings (and not according to the calendar
year), and with a limited set of twenty early years within
which the samples from 2003 and the 2004 recorded an in-
crease in "*’Cs activity with decreasing rings age.

B0} 53,

Comparison of age series '*’Cs activity in the annual rings
of silver fir for different heights and year of sampling, was
done using non-parametric test for related samples v 200
(“Wilcoxon matched pairs test”), Figure 8, and shows the

following: Figure 7. Distribution of "¥’Cs activity in rings of silver fir for different
1) At the tree heights of 0.1 m to 8 m statistically significant  tree heights and ages (value 0 for age represents the youngest year)
(p = 0.05) increases were observed in 2003 (while at the fo.r three years OT_ samplmg. . . Y e
heioht of 16 m this diff t significant), which Slika 7. Distribucija aktivnosti '¥Cs u godovima obicne jele za razlicite vi-
eight ol Lo:m this difference was not significant), WRChi - gine stapla i starosti goda (vrijednost 0 za starost goda predstavija najmladi

can be attributed to a vegetation dormancy in winter and  god) za tri godine uzorkovanja.
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Figure 8. A clear comparison of distributions (Box-Whisker diagram)
of '¥Cs values across series of silver fir rings for three tree heights in
three sampling years. The dots show the median values of the age se-
ries, the rectangles the interquartile range (lower and upper quartiles),
while the length represents the range between the minimum and max-
imum recorded value.

Slika 8. Pregledna usporedba distribucija (Box-\Whisker dijagram) vrijednosti
13Cs kroz starosne nizove godova obicne jele za tri visine stabla u tri godine
uzorkovanja. Tocke prikazuju medijanu vrijednosti starosnog niza, pravokut-
nici interkvartilni raspon (donji i gornji kvartil), dok duzina predstavlja raspon
izmedu minimalne i maksimalne zabiljezene vrijednosti.

2) There was no statistically significant difference between
series from the same sampling year, and from different
heights, which can be interpreted as a homogeneous
height distribution of *’Cs activity in the twenty youn-
gest years of the tree rings.

Distribution of '¥’Cs in bark and cambium of silver fir
— Distribucija "’Cs u kori i kambiju obic¢ne jele

In Figure 9, (comparing only the same tissue type in the
same year) a general increase of '*’Cs activity in the bark
and cambium can be found correlating with the tree height
(except at 0.1 m in 2003). In 2003, the highest concentra-
tion of 'Cs was measured in bark samples collected at a
tree height of 16 meters, measuring 130.1 + 1.5 Bq/kg, while
the value of the measured sample at the same height in 2004
was 50.7 + 1.2 Bq/kg. At the same height (16 m), the *’Cs
activity in cambium was 124.1 + 1.4 Bq/kg measured in
2003, and in 2004 it was 79.2 £ 1.6 Bq/kg. In the samples of
the bark on tree height of 8 meters in 2003 measured '¥’Cs
activity was 83.8 + 1.4 Bq/kg, and in 2004 was 38.7 + 1.0
Bq/kg. At the same height (8 m) in 2003 measured '*’Cs ac-
tivity in the cambium was 77.6 + 1.4 Bq/kg, and in 2004 it
was 65.2 + 1.4 Bq/kg. At a height of 0.1 m, the measured
¥Cs activity in the bark sample of 2003 was 70.6 + 1.3 Bq/
kg, and in 2004 sample it was 24.0 £ 0.3 Bq/kg. At the same
height (0.1 m), the '¥’Cs activity in the cambium was 80.5
+ 1.5 Bq/kg measured in 2003, and in 2004 it was 27.0 £ 0.3
Bq/kg. The values of the measured '¥Cs activity in 2017
and recalculated to day July 1, 2003 amounted to 13.8 £ 2.0
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Figure 9. Vertical distribution of '¥’Cs in the bark and cambium of silver fir
Slika 9. Vertikalna distribucija *’Cs u kori i kambiju obicne jele

Bqg/kgin bark and to 18.4 + 2.67 Bq/kg, in cambium, recal-
culated to day July 1, 2016 amounted 10.2 + 1.48 Bq/kg in
bark and 13.6 + 1.3 Bq/kg in cambium.

Distribution of "¥’Cs in the root of the silver fir —
Distribucija "Cs u korijenu obicne jele

Distribution of *Cs activity in the root thickness classes of
silver fir of 2003 and 2004 samples is shown in Figure 10.
The samples from the 2003 showed of '¥’Cs activity varia-
tion ranging from 62.1 + 1.3 Bq/kg (root thickness 1-2 mm)
to 98.4 + 1.8 Bq/kg, while in samples from 2004, the range
was from 31.4 + 1.0 Bg/kg (root thickness 3-4 mm) to 71.2
+ 2.3 Bq/kg (tiniest roots). Meanwhile, the value nearest the
maximum (recorded in the thinnest roots) for both years
were recorded in the thickest roots (25-38 mm; 95.5 + 2.7
Bq/kg in samples from 2003; 44.9 + 1.5 Bq/kg in samples
from 2004) which at the qualitative level indicate the ab-
sence of a link between root thickness and '¥’Cs activity.
This conclusion is supported by the analysis of the associa-
tion of ¥Cs activity with the upper limit of the root thick-
ness class, performed by the Spearman-rank correlation
method, suitable for small samples, which did not result in
a significant correlation (RSP = 0.1429 with p = 0.7599 for
2003). RSP = - 0.3214 with p = 0.4821 for 2004). Accord-
ingly, it can be concluded that no significant variability in
¥Cs activity has been observed in the fir root system, which
could be due to the fact that these are plant tissues that over-
grow the soil from which the tree draws *’Cs. By compar-
ing the values of two sampling years separately for each di-
ameter class roots (Figure 10), we can see that in 2003
(winter period) each diameter class recorded higher values
than in 2004 (growing season). This result could be ex-
plained by the assumption that in winter, because of slower
metabolism and less intensive flow through the vascular
tissue of roots, roots temporarily accumulate '*’Cs, whose
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Figure 10. Distribution of '¥Cs activity in thickness classes of silver fir
roots (samples from 2003 and 2004)

Slika 10. Distribucija aktivnosti '¥’Cs u debljinskim klasama korijena obicne
jele (uzorci iz 2003. i 2004. godine)

concentration during the vegetation period decreases due
to migration of '’Cs in physiologically most active tissues
(shoots and needles).

Comparison of ¥’Cs activities in different tissues of
silver fir — Usporedba aktivnosti *’Cs u razlicitim
tkivima obicne jele

Figure 11 shows the distribution of '*’Cs activity in rings,
shoots, needles of silver fir tissues (the results from the
youngest tissue samples generated in the sampling year for
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tissue types for which is possible to determine the age) for
2003 (winter sample), 2004 (vegetation season sample) and
values from the respective samples collected in 2017 and
recalculated (eliminated impact of radioactive decay) on July
1,2003.In Figure 11, it can be primarily observed that in tis-
sues (peak shoots, needles) from samples collected in 2004,
values are significantly higher than in previously collected
samples, which directly proves the presence of '*’Cs redis-
tribution in tree tissues over time (given that the absence of
such redistribution over time should decrease the value due
to radioactive decay). The existence of redistribution is con-
firmed by the results in the tissues in which the ¥/Cs activ-
ity was higher in 2003, because these differences (up to three
times higher values for samples of bark and cambium near
the soil, compared to 2004) were significantly higher than
those that would result due only to radioactive decay dur-
ing less than a year. Furthermore, it can be seen that in the
winter period samples higher values of '¥’Cs were recorded
in samples of dead bark, live bark with the cambium, and
the young rings and roots, while in the growing season sam-
ples higher values were recorded in peak shoots and needles
samples. It can be observed that for all tissue types the re-
calculated values from the samples collected in 2017 are sig-
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Figure 11. Distributions of "*’Cs activity in different tissues of silver fir for 2003 (winter sample), 2004 (vegetation season sample) and 2017- re-
calculated: values from the respective samples collected in 2017 recalculated (calculated eliminated impact of radioactive decay) on July 1, 2003.
For tissue types for which it is possible to determine the age (rings, shoots, needles), only the results from the youngest tissue samples (created

in the sampling year) are shown.

Slika 11. Distribucije aktivnosti '¥’Cs u razlicitim tkivima obi¢ne jele za 2003. (uzorak iz zimskog razdoblja), 2004. godinu (uzorak iz vegetacijske sezone) i
2017.-normirano: vrijednosti iz odnosnih uzoraka prikupljenih 2017. godine normirane (racunski eliminiran utjecaj radioaktivnog raspada) na dan 1. 7. 2003.
Za tipove tkiva kojima je mogude odrediti starost (godovi, izbojci, iglice) prikazani su samo rezultati iz najmladih uzoraka tkiva (nastalih u godini uzorkovanja)
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nificantly less than the relative values from 2003 and 2004,
but that these differences are not the same for all tissue types.
These results can be explained by tree metabolism slowing
down and the intensity of photosynthesis during the veg-
etation dormancy, which results in poorer flow through the
conducting tissues and temporary accumulation of *’Cs in
the phloem, xylem and root, while on the other hand dur-
ing the growing season, boosted metabolism and intensive
circulation of substances in the relation root - xylem - nee-
dles - phloem - root, the temporary accumulation of '*’Cs
is seen in the top shoots and needles.

Relationship of *°K and '*'Cs activities in the tissues
of silver fir — Odnos aktivnosti “’K i *’Cs u tkivima
obicne jele

Behavior and distribution of cesium in plants and organi-
sms is similar to potassium because these elements are ho-
mologous (Shaw and Bell 1991, Robinson and Stone 1992).
Research (Lovrencic¢ et al. 2008) confirms that **’Cs is in-
volved in physiological processes in a similar way as pota-
ssium. For this purpose, a “K distribution was measured
simultaneously with that for '¥’Cs, in the same samples by
gamma spectrometric measurement. The scatter plot in Fi-
gure 12 shows the ratio of the measured “’K and "*’Cs acti-
vities in fir tissues (for twigs, needles, rings, bark and cam-
bium). The obtained result is expressed collectively for all
tissue types and shows the ratio of measured values for K
and 'Cs, where each point on the graph represents an
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Figure 12. Diagram of scattering of measured “K and '*'Cs activities
in silver fir organisms (each point on the graph represents an arranged
pair of measured values for “°K and '*’Cs in the same tissue type, sam-
pled in the same year and at the same tree height, if sampled from sev-
eral heights for a tissue type). The results of correlation analysis (uni-
varied linear regression) were presented within the framework included
in the graph.

Slika 12. Dijagram rasprsenja izmjerenih aktivnosti “K i ’Cs u organizmima
obicne jele (svaka totka na grafu predstavlja uredeni par izmjerenih vrijed-
nosti za “°K i ¥’Cs u istom tipu tkiva, uzorkovanog u iste godine i na istoj
visini stabla, ako je za neki tip tkiva uzorkovano s vise visina). U okviru uk-
lopljenom u graf doneseni su rezultati korelacijske analize (univarijatna lin-
earna regresija).
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Table 2 Activities of '3’Cs and *°K (Bg/kg) in composite soil samples at
a depth of 0-15cm

Tablica 2. Aktivnosti *'Cs i “K (Bg/kg) u kompozitnim uzorcima tala na du-
bini 0-15 cm

Date of sampling Datum uzorkovanja 4K (Ba/kg) $Cs (Bg/kg)
December 4, 2003 4. prosinca 2003. 107,0+ 8,4 2741 +£1,7

September 3, 2004 3. rujna 2004. 144,7+8,0 160,2+ 1,9
March 27, 2017 27. oZujka 2017.

{on July 1, 2016 na dan 1. 7. 2016) ~ 2%00+31.3  57,2+6,08
March 27, 2017 27. oZujka 2017. 2000+313 7724821

(on July 1, 2003 na dan 1. 7. 2003.)

arranged pair of values for “’K and '¥’Cs measured in the
same tissue type, sampled at the same time (the same year)
and at the same height of an ordinary fir tree (when it was
sampled from several heights for some type of tissue). We
can observe a large scattering of data, with a linear correla-
tion that is statistically significant (R = 0.4999; with p =
0.000), so this result is not inconsistent with the fact that
“K and '¥"Cs are homologous isotopes that the plant does
not distinguish. The grouping of points from samples of
different tissue types can also be observed on the same
graph, so it was appropriate to perform the same analysis
separately for individual tissue types.

Distribution of “°K and '*’Cs in the soil — Distribucija
K i 57Cs u tlu

While the focus of the research was the distribution of ¥’Cs
activity in the plant tissue of silver fir, we collected compo-
site samples of forest soil at the same site Vrhovine, on
which we measured activity of “K and '¥’Cs (Bq/kg) by
gammaspectrometer in all three sampling years (Table 2).
The level of ¥Cs activity in the fir forest was much higher
in the samples of soil collected in 2003 and 2004 in relation
to the activity levels measured on 2017 samples (recalcula-
ted on day July 1, 2003 and July 1, 2016). The “K activity
level in 2017 was twice higher as in 2003 and 2004.

Activity of '*'Cs in the tissues of silver fir trees —
Aktivnost *’Cs u tkivima drveca obicne jele

The results of this study showed that the distribution of ¥’Cs
activity within each individual tissue was causally related to
the degree of physiological activity in a particular tissue. In
the radial distribution, this is reflected in an increased acti-
vity value with decreasing age (the maximum activity was
observed in the youngest wood rings), while the vertical dis-
tribution is reflected in the increased activity correlated to
the height of the tree. In the underground part (root sam-
ples) the similar dependence was measured in the vegetation
period, while during the vegetation dormancy the level of
¥Cs activity did not vary significantly with the reduction of
the root dimensions. The results of this study show similar
dynamics of ¥“Cs movement in fir tissues (Abies Alba Mill.)
as in previous results by Popija¢ et al. (2004) fifteen years
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after the Chernobyl accident on Medvednica (Sljeme) and
Lovrenci¢ et al. (2008) in Gorski Kotar in which they moni-
tored the dynamics of ¥’Cs movement on a monthly basis
throughout the year and found higher '¥’Cs activities in the
bark of fir and heartwood during the growing season, when
the trees were physiologically more active. The previous re-
sults of the two studies suggest that silver fir is a good model
species for '’Cs biomonitoring because they behave simi-
larly in different habitats, although this claim would need to
be extended to more localities.

Relationship between “°K and '¥’Cs activities in trees
and soil — Odnos aktivnosti “K i '*’Cs u drveéu i tlu

To understand the possible explanations of long-term pres-
ence of '¥Cs in the forest ecosystem, this study, measuring
concentration levels of '¥Cs activity in the tissues of silver
fir and soils near sampled trees, also covered the level of K
activity, trying to explain the relationship between “K and
1¥Cs activities in trees and soil, considering that the two iso-
topes are homologous. Research (Lovrencic et al. 2008) also
confirms that '*’Cs is involved in physiological processes in
a similar way as potassium, since these two elements are ho-
mologous. Their activity is inversely proportional to the age
of the needles and twigs, that is, the highest is in the young-
est tissue sections. The soil characteristics play a key role in
the transfer of '¥Cs, based on their texture, ability to ex-
change cations and organic matter content. Clay soils accu-
mulate '¥’Cs and it was found that if the proportion of clay
in the soil is higher, the '¥’Cs activity in the soil is also in-
creased, because its sorption is conditioned by clay minerals
(Kruyts and Delvaux 2002, Stauton et al. 2002). The content
of K* in the soil can cause the collapse of the extended in-
terlayers (Rigol et al. 2002), because in this case the '¥Cs is
binding within the interlayer and is blocked, and unavail-
able for transfer processes. Potassium availability is strongly
associated with sorption and desorption processes, as well
as fixations that take place in the soil (Purdevi¢ 2014). Pre-
vious research on the relationship of K and '*¥Cs in soils
has been primarily related to measuring and determining
the distribution and level of '¥Cs activity in soils after the
Chernobyl and Fukushima accidents (Smolders et al. 1997,
Rochon et al. 1998, Gerzabek 1996, Zhu and Smolders 2000,
Kruyts and Delvaux 2002; Kaunisto et al. 2002; Zibold et al.
2009). Their importance was highly related to dealing with
the consequences that occurred after the entry of ¥’Cs in the
environment and taking measures to secure food produc-
tion and animal farming, but also protect forest ecosystems.

CONCLUSIONS
ZAKLJUCCI

The study of distribution of '*’Cs in the trees of silver fir
(Abies alba Mill.) from Lika is based on three occasions
within the interval 2003 - 2017 which included field ring

@

samples of trees with three heights (separated on the bark
and growth rings), roots, needles, peaks of shoots, and soils
near felled trees, and after laboratory processing of collected
samples in the gamma spectrometer, statistical analysis and
interpretation of the data obtained, resulted in the follow-
ing conclusions:

1. Following the results of previous researches in a similar
but wider area (which was limited to *’Cs activity in soil
and honey, Barisic¢ et al. 2018), this study confirmed long-
term contamination of Lika forest ecosystems with radioac-
tive precipitation that had entered the Vrhovine area by re-
mote atmospheric transport after the nuclear tests and the
Chernobyl nuclear power plant accident, which manifested
itself in measurable '*’Cs concentrations in plant tissues at
least three decades after contamination.

2. Throughout the observed period (2003 - 2017), the vari-
ability of '¥Cs distribution in the tissues of silver fir trees
decreased continuously. The reason for this was on one hand
radioactive decay (about 26% in all tissues during the ob-
served period), while on the other hand it was due to the
gradual elimination of 'Cs from tree tissue, mostly through
dead bark, and needles, which caused a decrease in *’Cs ac-
tivity during the observed period up to 96% in needles, peak
shoots and fir rings (in relation to the recalculated values,
after elimination of the influence of radioactive decay).

3. The highest '¥Cs activity of silver fir tissues were mea-
sured in peak shoots and needles, and significantly lower
activity in other tissues, regardless of the time of year. The
conclusion is that the main elimination pathways of '*’Cs
are needles typically several years old and which the tree
gradually sheds throughout the year.

4. In the soil habitat of the silver fir *’Cs migrated deeper,
towards the root, and thus become biologically available.

5. The recorded concentration of '*’Cs and K are statisti-
cally significant correlations for the total sample, and sepa-
rately for the needles sample. These results (given that no
statistically significant negative correlation was observed,
while a significant positive correlation can still be inter-
preted by a random process) suggest that the tree does not
distinguish between these two homologous elements.

6. The results of the research (the first of its kind in Croatia
focused on the edificatory tree species tissue) contribute to
the understanding of future of '¥Cs that entered the tissue
of edificatory tree species in the forest ecosystem, as well as
its distribution in time and space, which (especially in com-
parison with rare similar research in the world) comple-
ments the emergence of the '¥Cs biogeochemical cycle in
the environment (especially in forest trees).
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SAZETAK

Istrazivanje aktivnosti '¥’Cs i *’K provedeno na stablima obi¢ne jele (Abies alba MIL.) iz Like uklju¢ilo je
terensko prikupljanje uzoraka (kolutove stabala sa tri visine i razdvajanih na koru i godove, korijen, iglice,
vr$ne izbojke i tla uz oborena stabla), laboratorijsko mjerenje aktivnosti '*’Cs i *’K u prikupljenim uzor-
cima gamaspektrometrijskom metodom i statisticku obradu dobivenih podataka. Ispitivane su radijalne
ivertikalne raspodjele cezija (*¥’Cs) u stablima koji je kontaminirao Sumske ekosustave putem daljinskog
atmosferskog transporta i oborina kao posljedice nuklearnih pokusa, kao i havarije u Cernobilu. Na duzoj
vremenskoj skali utvrdena je varijabilnost distribucije '¥Cs u tkivima stabala obi¢ne jele koja je u ispiti-
vanom razdoblju ovisila i o vremenu poluraspada, dok je sezonska dinamika zavisila o razini fizioloske
aktivnosti, te od karakteristika i funkcija biljnih tkiva. Najveca koncentracija aktivnosti '*’Cs utvrdena je
u kori i fiziolo$ki najaktivnijim dijelovima stabala obi¢ne jele (vr$nim izbojcima i iglicama). Najveca ak-
tivnost '’Cs u godovima obicne jele izmjerena je na najnizoj visini stabala. Ovo istrazivanje doprinosi
razumijevanju ponasanja '¥Cs koji je uao u organizam edifikatorske vrste drveca u Sumskom ekosus-
tavu, kao i njegove distribucije u vremenu i prostoru.

KLJUCNE RIJECI: $umski ekosustav, radionuklidi, distribucija, bioindikatori, obi¢na jela
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‘SACRED GROVES': AN INSIGHT INTO
DALMATIAN FOREST HISTORY

'SVETI GAJEVI": UVID U PROSLOST DALMATINSKIH SUMA

Ivan TEKIC1, Charles WATKINS?

SUMMARY

The French administration in Dalmatia (1805-1813) was short but is often praised by foresters as advanced in
terms of woodland management because of their establishment of so-called sacred groves or sacri boschi. Based
on archival sources and 19" century maps, this research explores the establishment and demise of sacred groves
and places them within the broader forest history of Dalmatia. It reveals that the literal translation of the term
sacro bosco as sacred grove (sveti gaj) by the 19" century foresters was not precise which caused misrepresentation
and misunderstandings of what sacro bosco actually meant. The more appropriate translation would be forbidden
groves (zabranjen gaj) as this also reflects the nature of these woodlands, which were in fact woodland sections
where exploitation was prohibited. Establishment of forbidden groves was not a French invention since the prac-
tice was widely used before the French and during the Austrian Empire (1814-1918). In the second half of the 19"
century and with the change of official language, the Italian term sacro bosco was replaced with the Croatian term

protected area (branjevina).

Keywords: sacro bosco, sveti gaj, sacred grove, forbidden grove, forest history, Dalmatia

INTRODUCTION
uvoD

With organised forestry originating in the 18" century;, Cro-
atia has a long tradition of well documented forest exploi-
tation. However, research on forest history of Dalmatia,
Croatia’s coastal region (Fig. 1) where organised forestry
was established much later, is rather scarce. The first works
in this field were by Kestercanek (1882-1883) who was a
lecturer in history and literature of forestry at the Royal
Agriculture and Forestry College in Krizevci (Skoko, 1997).
His works paved the way for the Yugoslav writers in forest
history, but still very little research was done on Dalmatian
woodlands. Foresters such as Marci¢ (1935; 1956) and Va-
jda (1954) provided mainly brief overviews of the develop-
ment of Dalmatian forestry much of it based on Kester¢anek’s
work while Ivancevi¢ and Piskori¢ (1986) focused on the

history of reforestation. Jedlowski (1975) made an elabo-
rate study of Dalmatian woodlands under the Venetian gov-
ernance from the 15" until the end of 18" century while
forests in the borderland area between Ottoman Bosnia,
Venetian Dalmatia and Habsburg Monarchy were studied
as a part of overall landscape change in the 18" century
(Kaser, 2003; Fuerst-Bjelis, 2003; Fuerst-Bjeli§ et al, 2011).
Some recent overviews of forest history in Dalmatia exist
such as that of Mestrovi¢ et al. (2011), but they are mostly
reviews of existing research, rather than new comprehen-
sive studies. As a result, the 19" century woodlands in Dal-
matia remain under-researched in forest history.

The short period of French administration in Dalmatia
(1805-1813) is particularly poorly studied despite being fre-
quently mentioned by foresters as a golden age for Dalma-
tian woodlands. This view is largely based on several archi-

' Dr. sc. Ivan Tekic, Qikon - Institut za primijenjenu ekologiju, Trg Senjskih uskoka 1-2, Zagreb, itekic@oikon.hr
2 Prof. dr. sc. Charles Watkins, University of Nottingham, School of Geography, Sir Clive Granger Building, Nottingham NG7 2RD, charles.watkins@nottingham.ac.uk
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Figure 1. Geographical location of Dalmatia and Sibenik-Knin county.
Slika 1. Geografski polozaj Dalmacije i Sibensko-kninske Zupanije.

val documents which were made use of by Kestercanek.
Foresters have tended to highlight the French effort to re-
store Dalmatian degraded woodlands and among the ini-
tiatives to achieve this was the establishment of the so-called
sacri boschi. Sacro bosco is an Italian term that originates
from the time when Italian was still the official language in
Dalmatia and was used by the administration and aristo-
crats, whereas Croatian was used only by the common peo-
ple until 1883 when it became official for the whole of Dal-
matia (Obad, 1976). Kestercanek (1882a) was the first who
translated the term sacro boscho as sveti gaj which means
sacred grove, and this was later adopted by foresters in the
20" century. Beside several archival documents that have
been mentioned ever since Kesterc¢anek, which describe the
French establishment of these sacred groves, little is known
about what these woods were like and perhaps more im-
portantly, what happened to them. Ambiguity about the
proper translation of sacro bosco still exists as Mestrovic et
al. (2011) translate it as crkvene Sume or church forests. Also,
these woodlands should not be confused with the sacred
groves that according to Mati¢ (2012) were established
throughout Croatia in ancient times. Research by Chan-
dran and Hughes (2000) and Watkins (2018) confirms that
throughout Mediterranean small patches of forests were
proclaimed as sacred groves in Greek and Roman times
and they were protected from exploitation as it was believed
that the location was inhabited by gods or spirits.

According to the existing literature, the sacred groves dis-
cussed in this paper were established by the French and
represented a new element in the landscape and a new form
of forest management. Kestercanek (1882a), later on sup-
ported by Marci¢ (1935) and Vajda (1954), argued that these
sacred groves were neglected by the Austrian Empire once
they took over Dalmatia, and were destroyed so they disap-
peared from forest history sources. The aim of this paper
is to contribute to understanding of Dalmatian forest his-
tory by exploring the origins and the demise of the so-called
sacred groves.

MATERIALS AND METHODS
|ZVORI | METODE

This research represents a critical analysis of archival
sources, publications and maps from the 19" century and
is focusing on the area of Sibenik as a case study. Sibenik
area is located in the transitional zone between central and
northern Dalmatia and it shares many historical and social
characteristics with the rest of coastal Dalmatia making it
a good study example for the whole region. The majority
of archival work was carried out in the State Archives in
Sibenik (HR-DASI) where material related to woodlands is
stored in three collections: Sibenik 19.-20.st. Sumarstvo,
Sumarstvo 19.-20.st. and Hortikultura: Sibenski perivoj/
Sumarstvo. All sources are written in old Italian which was
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the official language in Dalmatia at the time. Cadastral re-
cords were obtained from State archives in Split (HR-
DAST) whereas third military survey maps can be pre-
viewed through MAPIRE map portal and obtained from
BEV. These sources were supplemented with 19" and early
20" century publications on Dalmatian woodland history,
mostly from archived Forestry journal issues.

ESTABLISHMENT OF ‘SACRED GROVES’ DURING
FRENCH PERIOD (1805-1813) — OSNIVANJE SVETIH
GAJEVA TIJEKOM FRANCUSKE VLADAVINE (1805-
1813)

By the time the French conquered Dalmatia in 1805 there
were already numerous reports about the poor condition
of woodlands in the region. Travel accounts from the sec-
ond half of the 18" century (Anonymous, 1775-1776, ac-
cording to Novak, 1960; 1966; Fortis, 1774) describe Dal-
matian woodlands as scarce and without properly developed
trees that could be used in construction or any kind of in-
dustry. Valuable patches of forests were noted as preserved
only on remote and inaccessible mountaintops in the hin-
terland, near Norin and Cetina rivers and on Korc¢ula and
Hvar islands, while the rest was ‘scrubland rather than for-
est, bushes rather than trees’ scattered in patches across the
landscape (Anonymous, 1775-1776, according to Novak,
1960, p.486).

In Sibenik area much of the terrain was barren and used
predominantly as pastures. Fortis (1774) wrote that land-
scape of the islands ‘disgusts the eye with the display of hills
that are too high, too stony and naked’ (p. 169). This is be-
cause coastal villagers often kept sheep on these islands and
visited them for firewood collection as soon as something
grew on them (Anonymous, 1775-1776, according to No-
vak, 1962). Fortis (1774) reported that ‘inconsiderate bru-
tality of the inhabitants’ was also the reason for ‘horridness
and nakedness of mountains’ in the vicinity of Zlosela
(modern Pirovac) (p.159).

Similar reports originated from the French administration
once they took over control of Dalmatia in 1805. Among
them is a circular that was issued to all Dalmatian delegates
and captains of districts in which the administration ex-
pressed concern about devastated forests. They believed
this devastation was of recent origin and was caused by the
local people who cut wood without supervision and care
for the consequences.’ Consequently they thought that what
used to be a prosperous, rich region with fertile soils was

@

rapidly transformed into a barren wasteland.* The French
administration regarded management of forests as one of
its top priorities® and wanted to restore the prosperity of
the region through a vigorous fight against forest violations,
strict reinforcement of regulations and reforestation.® The
Dalmatian provincial governor, the Venetian agricultural
improver and chemist, Vicenzo Dandolo (1715-1819) (Fig.
2), who was appointed by Napoleon, had a special interest
in Dalmatian woodlands (Grubi¢, 1928). Dandolo began
work on the improvement of woodland management im-
mediately after his appointment. The first nursery was es-
tablished near Zadar, and more than 100,000 seedlings were
ordered from Italy. Several regulations concerning the pro-
hibition of cutting young trees, wood export and burning
of fires in woodlands were also enacted. Goat keeping was
perceived as a very significant problem and was tackled by
steadily increasing pasture taxes in the hope of discourag-
ing people from keeping them (Mar¢i¢, 1935; Vajda, 1954).
According to Grubi¢ (1928) Dandolo implemented serious
sanctions for violators of regulations and confronted high
ranking military officers who regarded forests as a free
source of firewood for army. However, these efforts were
not considered effective enough and Dandolo desired to
find a new way to regenerate the extensive degraded forests.

One of Dandolo’s most famous legacies is the sacred grove.
In modern literature they are often considered as the most
valuable contribution of French woodland management in

Figure 2. Vincenzo Dandolo. Stipple engraving by J. D. Nargeot after
Augustine Fauchery (Burgess, 1973).

Slika 2. Vincenzo Dandolo. Tockasta gravura od J. D. Nargeota prema Au-
gustine Fauchery (Burgess, 1973).

s HR-DASI-?ibenik 19.-20.st. ?umarstvo. Undated, c. 1809-1812. Circolare ai Capitani circolari ed alle Preture. N. 11641-359. } 5
* HR-DASI-Sibenik 19.-20.st. Sumarstvo. Undated, ¢. 1809-1812. Circolare ai Capitani circolari ed alle Preture. N. 11641-359; HR-DASI-Sibenik 19.-20.st. Sumarstvo.
1808. L'Ingegnere de Seconda Classe al Sig. Commisso. Straordino di Governo in Seben. N. unknown; HR-DASI-Hortikultura: Sibenski perivoj/Sumarstvo. 21st March

1810. Luditore nel consiglio di stato. N. unknown.

° HH—DASI—?ibenik 19.-20.st. ?umarstvo. Undated, c. 1809-1812. Circolare ai Capitani circolari ed alle Preture. N. 11641-359.
8 HR-DASI-Sibenik 19.-20.st. Sumarstvo. 1808. Lngegnere de Seconda Classe al Sig. Commisso. Straordino di Governo in Seben. N. unknown.
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Dalmatia, and a proof of the care they had for woodlands.
A decree published during the Austrian Empire in 1821
provides crucial information about sacred groves.” Accor-
ding to this document, sacred groves were a French answer
to the disastrous effects of damaging practices in Dalmatia
such as digging of stumps, cutting of young trees, debar-
king and excessive pasture. The aim was to mitigate the
consequences this had on the agriculture and overall eco-
nomy of Dalmatia. Therefore, the French administration
passed a regulation which mandated that ‘each village de-
signates an area to be enclosed with a dry-stone wall for the
purpose of establishing a woodland denominated as sacro’.®
These woodlands were supposed to be protected from
exploitation by the threat of severe punishments and, accor-
ding to Grubi¢ (1928), the goal was to establish a prospe-
rous patch of woodland which would serve as a base from
which woodland would further expand.

According to the Giornale Della Societa (1809, p. 338),
Dandolo’s idea about sacred groves was implemented in
1807 and already by the following year 360 Dalmatian vi-
llages had designated an area for this type of woodland. A
delegate letter from 1809 reveals that in the vicinity of Si-
benik the communes of Rupe (Ruppe), Dubravica (Dubra-
viza), Brati$kovci (Bratiscovzi), Smrdelje (Smerdeglie), Pi-
ramatovci (Piramatovzi), Cista (Cista) and Sonkovié
(Sonkovich) established their sacred groves over an area of
ten Italian paces’ or more, while Bribir municipality could
not stretch it over an area of more than five paces. Sacred
groves existed in the coastal areas of Tisno, Mandalina, O$-
trica and Pigrada as well."” In the case of Ostrica and Pri-
grada south of Sibenik, they covered 20 campi'* and 200
campi respectively, which translates to 5.5 ha and 55 ha.
Mar¢i¢ (1935) argued that these woodlands had to cover
an area of 3.5 to 7 ha, but in reality, their extent varied con-
siderably.

The existing vegetation in sacred groves was made up of
locally found species and their main purpose was the pro-
vision of firewood. In the case of the eight mentioned hin-
terland villages trees and shrubs were oak (Quercus pubes-
cens), manna ash (Fraxinus ornus), hornbeam (Carpinus
orientalis), holm oak (Quercus ilex), mastic (Pistacia lentis-
cus) and terebinth trees (Pistacia terebinthus), olive (Olea
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europaea), wild cherry (Prunus avium), juniper (Juniperus)
and thorny scrubland (itl. spine). The sacred grove on
Ostrica peninsula provided wood from oaks, juniper and
unspecified woodland in general, probably species com-
monly found in maquis. At Prigrada area, firewood was
derived only from oak, juniper and ‘Pino selvatico’."?

Reforestation in these groves was a crucial part of their
management and they represent evidence of very early or-
ganised reforestation.” For instance, in sacred groves in the
hinterland, both seeds and seedlings were planted among
rocks in an effort to promote the growth of high-quality
wood which would have been used for all kinds of construc-
tion. Tree species that were considered included lime (Tilia
europaea), cypress (Cupressus pendula), catalpa (Catalpa
bignonioides), tulip tree (Liriodendron tulipifera), sycamore
(Platanus occidentalis) and false acacia (Robinia pseudoaca-
cia)."* Out of these, only cypress and lime grew in the area
naturally while three were from North America. Seeds were
also distributed among senior Captains in the communes
by government inspectors, and instructions were provided
to villagers on proper ways of managing the soil and irriga-
tion in the case of drought (Grubi¢, 1928). The work itself
was carried out by village volunteers but it required a
knowledgeable professional to supervise the work.”” Ac-
cording to Grubi¢ (1928), renewed hostilities between Aus-
tria and France increased the need for fuel and construction
wood for the military and local administrations were
obliged to help them procure this. As a result, much of Dan-
dolos efforts were destroyed.

SACRED GROVES DURING THE AUSTRIAN EMPIRE
(1814-1918) — SVETI GAJEVI TIJEKOM AUSTRIJSKE
VLADAVINE (1814-1918)

According to Kestercanek (1882b), once the Austrians took
control over Dalmatia ‘all French regulations and laws, even
those benefiting our people, were abolished” (p. 324) and
consequently woodlands were completely neglected. Simi-
lar view was later adopted by Mar¢i¢ (1935). However,
Grubi¢ (1928) argued that as far as woodland regulations
were concerned, all measures that were implemented by
the French were maintained. Archival sources from Sibenik
confirm that, on a local level, French regulations were up-

7 HR-DASI- Sumarstvo 19.-20.st. 23 January 1821. Notifizione/Oznanjenje. N. 1657-302.
% La Reggenza ltalica decretata la destinazione in cadaun Villaggio di un spazio da circondarsi di muro a secco ad uso di Bosco riservato colla denominazione di sacro.

9 Passi.

1HR-DASI-Sibenik 19.-20.st. Sumarstvo. Undated, . the 1820s. Prospetto de’ Boschi Sacri eretti al Circondario Comunale di Zlarin. N. unknown; HR-DASI- Sumarstvo
19.-20.st. 13" April 1809. /l Delegato di Governo al Delegato Distretuale di Governo in Sebenico. N.302.

"ibid.

2HR-DASI-Sumarstvo 19.-20.st. 13% April 1809. // Delegato di Governo al Delegato Distretuale di Governo in Sebenico. N.302.

" fbid.

1 HR-DASI-§umarstvo 19.-20¢st. 13" April 1809. // Delegato di Governo al Delegato Distretuale di Governo in Sebenico. N.302. 5
'S HR-DASI-Sibenik 19.-20.st. Sumarstvo. 1808. Lingegnere de Seconda Classe al Sig. Commisso. Straordino di Governo in Seben. N. unknown; HR-DASI-Sibenik
19.-20.st. Sumarstvo. Undated, c. the 1820s. Prospetto de” Boschi Sacri eretti al Circondario Comunale di Zlarin. N. unknown.
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held even before the status of Dalmatia within the Austrian
Empire was resolved so it is likely that the transitional pe-
riod was not especially disruptive regarding the regulations
(Racolta delle leggi ed odrinanze..., 1830). In fact, almost
immediately, in 1814, further regulations concerning wood-
land protection were implemented (Grubi¢, 1928). The
Austrians also retained territorial guards, who were respon-
sible for preventing various types of criminal activities in-
cluding those in rural areas, as well as village patrols and
rural police for the prevention of agricultural and woodland
damage (Orsoli¢, 2007).

However, these regulations and laws were not particulary
successful and in 1821 it was reported that most of sacred
groves established by the French were utterly devastated.'®
To rectify this situation the Austrian administration con-
tinued the practice of establishing sacred groves and in 1821
they ordered the renewal of all sacred groves that had been
established by the French, along with the same regulations
that existed in the French period.”” The order mandated
that specific areas had to be encircled with a dry-stone wall
and exploitation completely prohibited so that woodland

could be established. Further regulations included the strict
prohibition of cutting of any trees and shoots, digging of
stumps, damaging enclosure wall and any type of pasture
and were described as a repetition of those implemented
by the French (Racolta delle leggi ed odrinanze..., 1834).
Archival sources for Sibenik area confirm that the order
was upheld by the local communities as archival records
describe the establishment of sacred groves in Prigrada and
Ostrica areas in the early 1820s confirming that this prac-
tice was not exclusive to the French period.'®

The Austrian proclamation on establishment of sacred
groves from 1821 brings further details about the precise
name of these woodlands."” Since Italian was official lan-
guage in Dalmatia until 1880s the proclamation also used
the term sacro bosco. However, this document was bilin-
gual, and the old-Croatian translation was also included for
the proclamation and it does not use the term sveti gaj or
sacred grove (Fig. 3). In two instances it translates sacro
bosco as sahranjen gaj which translates in English as buried
grove. However, this could be a mistake in transcription as
in later instances the term sacro bosco is translated as

Figure 3. A part of the original proclamation on forbidden groves with text in Italian (left) and the old-Croatian translation (right) (Source: HR-DASI-
Sumarstvo 19.-20.st. 23 January 1821. Notifizione/Oznanjenje. N. 1657-302).

Slika 3. Dio originalnog proglasa o zabranjenim gajevima s tekstom na talijanskom (liievo) i starohrvatskim prijevodom (desno) (Izvor: HR-DASI- Sumarstvo

19.-20.st. 23 January 1821. Notifizione/Oznanjenje. N. 1657-302).

16HR-DASI-Sibenik 19.-20.st. Sumarstvo. 1821. All' Imp.Reg. Pretura in Sebenico. N. 735.
17HR-DASI-Sumarstvo 19.-20.st. 23¢ January 1821. Notifizione/Oznanjenje. N. 1657-302.
18HR-DASI-Sibenik 19.-20.st. 4 June 1848. Sumarstvo. Prospetto degli spazi poco produttivi, produttivi ed improduttivi. .. del Sindacato di Zlarin. N. 1394.
19HR-DASI- Sumarstvo 19.-20.st. 23 January 1821. Notifizione/Oznanjenje. N. 1657-302.
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. sacro, o che li l s kojom biasce okruxen Gaj zabranjeni , il

Figure 4. Section of the Austrian proclamation on forbidden groves from 1821 which translated the term Bosco sacro as forbidden grove (Source:
HR-DASI- Sumarstvo 19.-20.st. 23 January 1821. Notifizione/Oznanjenje. N. 1657-302).
Slika 4. Dio austrijskog proglasa o zabranjenim gajevima iz 1821 koji prevodi termin ‘Bosco sacro’ kao zabranjeni gaj (lzvor: HR-DASI-Sumarstvo 19.-20.

st. 23 January 1821. Notifizione/Oznanjenje. N. 1657-302).

Table 1. Known translations of the term sacro bosco in the 19" century.
Tablica 1. Poznati prijevodi termina sacro bosco u 19. stoljeéu.

Croatian
translation
Hrvatski
prijevod

Source
of translation

English
translation
Engleski
prijevod

Year
Godina

lzvor
prijevoda

Sahranjeni gaj  Preserved grove

Austrian proclamation 1821 Zabraneni gai Forbidden grove
Krunoslav Jovi¢ 1872  Zagajena Suma Nurtured
woodland
¢ th
Kestercanek and 20 1882 Sveti gai Sacred grove

century foresters

zabranjen gaj which translates in English as forbidden grove
(Fig. 3). A mistake between sahranjen and zabranjen in two
very similar letters (s-z and h-b) is a probable occurrence
with a language that was not official and spoken among the
illiterate rural population. Another explanation is possible.
According to Gabri¢-Bagari¢ (2004), in medieval and early
modern times, the word sahranjen used to mean sacuvan
(eng. preserved) which would imply these were areas with
preserved woodland. Another translation before
Kestercanek’s comes from Krunoslav Jovi¢ in his transla-
tion of Guttenberg’s work on Dalmatian woodlands from
1872, which was written in Italian. Jovi¢ translated sacro
bosco as zagajene Sume or nurtured woodlands. Indeed, ac-
cording to the dictionary of old words used in Dalmatian
hinterland, zagajiti means to ‘raise or nurture through pro-
tection’ (Gusi¢ and Gusi¢, 2004, p. 101).

All three known translations of the term sacro bosco before
Kester¢anek implied a woodland that was strictly managed
through protection (Tab. 1). Also, the term forbidden grove
most accurately reflects the type of regulations that were
related to these woodlands. The denomination sacred is in-
deed the correct translation of the Italian word sacro ac-
cording to old Italian-English dictionaries (Baretti, 1771;
Gisupanio, 1837) and could imply some connection with
church or religion. This is why, perhaps, Mestrovi¢ et al.
(2011) translated the term as church forests. However, in

the mentioned proclamation and published regulations re-
garding sacred groves (Racolta delle leggi ed odrinanze...,
1834) there was no mention of the church. In fact, in the
Austrian period, protection and maintenance of forbidden
groves was entrusted to local people, that is the village heads
and village patrols, and the church was not involved in any
way.” Also, Baretti’s (1771) dictionary states that Italian
word sacrare can mean to dedicate, which is confirmed by
Cassell's Latin-English dictionary (Marchant and Charles,
1953) which says that Latin word sacro among other mostly
religious meanings can also mean to devote, give or allot
(p. 496). Because of this, it is possible that Kester¢anek went
for the most obvious translation of the word sacro but other
cases of earlier translations do match the true meaning of
the term better. Following this analysis, it is proposed that
the term zabranjen gaj or forbidden grove/woodland should
be used when referencing these woodlands (Fig. 4)

Forbidden groves in Sibenik area in Austrian period were
no different than those that were established in the French
period. For example, Ostrica peninsula and Prigrada area
south of Sibenik were described as encircled with a dry-
stone wall, although a damaged one.?' The vegetation here
was divided between that which was already planted (& pi-
antato) and that which will be planted (¢ da piantarti). The
first category included unspecified oaks, juniper and ‘wood-
land in general’ and since it represented the common veg-
etation of the area, the term ¢ piantato could also be under-
stood as the vegetation that is already growing there. There
is, however, no record of which specific species were con-
sidered for the new planting since in Ostrica woodland was
already considered dense enough and for Prigrada it was
stated only that species that provided firewood were
needed.”

However, the cadastral plans and records of 1825 do not
show any record of forbidden groves in these areas. As al-
ready mentioned, the forbidden groves in these two areas
were first established by the French, so the renewal of reg-
ulations on forbidden groves issued by the Austrians im-
plied the ones in O$trica and Prigrada had to be re-estab-
lished because they were devastated. If they had been
re-established, however, strict regulations which excluded

o HR—DASI—Vﬁumarstvo 19.-20.st. 23 January 1821. Notifizione/Oznanjenje. N. 1657-302.
g HH—DASI—§ibenik 19.-20.st. §umarstvo. 1821. All' Imp.Reg. Pretura in Sebenico. N. 735.
2HR-DASI-Sibenik 19.-20.st. Sumarstvo. Undated, c. the 1820s. Prospetto de” Boschi Sacri eretti al Circondario Comunale di Zlarin. N. unknown.
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pasture and firewood collection would also mean the areas
could not be used as municipal pastures, which is how they
were recorded in the cadastral plans. It seems therefore that
the paper regulations had little impact on the ground. This
is supported by a document from 1848 which discussed
woodlands of the whole Krapanj section, but also did not
specifically mention O$trica and Prigrada woodlands as be-
ing forbidden groves. It does mention, however, that the
section had ‘genuine richness in the woodland of cape
Oétrica’ and this was very important for villagers of Kra-
panj.” The topographic map, based on the second military
survey which was printed between 1851-1854, indeed
shows most of Ostrica peninsula as well as a narrow strip
along the sea in Prigrada area as a woodland (Mapire.eu).

Existing literature of forest history does not mention the
existence of sacri boschi or forbidden groves in the Austrian
period and it is believed much woodland was devastated
then. Indeed, in 1835 the Austrian administration called
upon municipalities to employ extra territorial guards to
protect woodlands because of excessive damages and vio-
lations of regulations (Raccolta delle leggi. .., 1845). How-
ever, the term sacro bosco is still mentioned in 1848 accord-
ing to archival sources from Sibenik. That year, after a
survey of islands in Zlarin municipalities, it was proposed
that sacro bosco should be established on Prvi¢ and Zirje
islands because of the lack of firewood for local communi-
ties, whereas for Zirje island pines were considered because
of their use in fishing.?* Therefore, forbidden groves did not
disappear even by the middle of the 19" century. What did
disappear in the second part of the 19" century, however,
was the Italian language from the official use, and with the
implementation of Croatian language in the documents,
the term sacro bosco was abandoned. However, the forbid-
den groves themselves did not disappear but continued to
exist under a different name with the change of language.

Namely, in 1876 the Law on the division of municipal lands
was enacted by the Austrian government in an effort to
tackle what they perceived was the destructive influence of
municipal ownership over woodlands. This Law stipulated
that municipal lands that were suitable for agriculture had
to be divided between the people living in the municipality,
while the remaining land, usually pastures and woodlands,
would remain as it was. However, on those parcels that were
in the cadastral survey designated as wooded pastures, for-
esters were supposed to establish ‘proper’ woodland, that

D

is high forest. The establishment of woodland was supposed
to be carried out by allowing natural regeneration of exist-
ing woodland and if necessary, reforestation. In order to
achieve this, pasture and other types of exploitation had to
be prohibited, at least until the stand had developed enough
to resist the damage from animals, and the area had to be
enclosed (Wessely, 1878; Sumarski list, 1905; Petrovié,
1910). The term which was used from then on for the areas
where woodland was supposed to be established is bran-
jevina which translates as protected area (of woodland).” In
reports submitted by municipal forester in Sibenik, pro-
tected areas were listed separately from woodlands.”® Also,
the perimeter of protected areas was supposed to be marked
with piles of stones.?” Besides protection from exploitation,
numerous reports show that protected areas are where most
of reforestation was being carried out.?® These regulations
which include prohibition of exploitation, demarcation
with stones and reforestation are similar, if not identical, to
the regulations concerning the establishment of forbidden
groves from the earlier period and can most easily be un-
derstood as their continuation.

Closer examination of areas designated as woodland on the
topographical map from the third military survey (1869-
1887) shows that sometimes within them delineation lines
were drawn (Fig. 5). These lines could have signified a diffe-
rent type of management of woodland. Differences between
these delineated areas are more evident on the topographi-
cal map from the third military survey but produced in the
scale of 1:75,000 as these maps showed details of the vege-
tation cover unlike those produced in the scale of 1:25,000
(Fig. 6). In Podi woodland the line stretching across the
middle of woodland distinguishes an area depicted as co-
vered with single trees from a more wooded area with gro-
ups of trees. On the other hand, in the woodland near Zlo-
sela village the line delineates areas which had the same
vegetation structure (depicted as scattered single trees).

A report from 1882 reveals that throughout Dalmatia 692
protected areas were established with the aim of renewing
or establishing a woodland (Sumarski list, 1882). By 1905
it was reported that an area of 155,000 ha was put under
protection, while pasture of goats was banned on 455,000
ha (Sumarski list, 1905). It was also mandatory by law that
a fifth of the woodland area in each settlement was sup-
posed to be under protection from exploitation. Despite
this, it was not always the case and on Zirje island it was

2HR-DASI-Sibenik 19.-20.st. Sumarstvo. 4" June 1848. Sumarstvo. Prospetto degli spazi poco produttivi, produttivi ed improduttivi. .. del Sindacato di Zlarin. N. 1394.
#HR-DASI-Sibenik 19.-20.st. 4™ June 1848. Sumarstvo. Prospetto degli spazi poco produttivi, produttivi ed improduttivi. . .del Sindacato di Zlarin. N. 1394.
% Branjevina is a noun which is derived from the verb braniti which translates as to protect.

% HR-DASI-Sibenik 19.-20.st. February 1902. lzvjesée kotarksom poglavarstvu. N. 63.

7 HR-DASI—sumarstvo 19.-20.st. 26" June 1893. N. 8300.; HR-DASI- Sumarstvo 19.-20.st. 25" March 1896. N. 41.
BHR-DASI-Sibenik 19.-20.st. 23 February 1904. Kotarskom poglavarstvu. N. 1296; HR-DASI-Sumarstvo 19.-20.st. 1903. Velika gradska proljetna akcija oko poSumijavanja

goleti Sireg podrucja Sibenske opCine.
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Figure 5. Woodland in the hinterland of Zlosela (Pirovac) on third military survey (1869-1887) topographical maps in scale of 1:25,000 and in 1:75,000
(upper left corner). The map shows demarcation line existing within the same woodland, which implies that the areas had different management
schemes because there was no difference in vegetation composition. It is likely that the demarcated areas were a protected area of the woodland
(Source: 3rd Landesaufnahme (1869 - 1887), Zone 30, Column XIlI, Section SO, BEV - Bundesamt fiir Eich- und Vermessungswesen).

Slika 5. Suma u zaledu Zlosela (Pirovac) na topografskoj karti trece vojne izmjere (1869-1887) u mierilima 1:25,000 i 1:75,000 (gornjilijevi kut). Karta pokazuje
liniju razgranicenja unutar iste Sume $to ukazuje da su podrucja imala razli¢itu shemu upravljanja s obzirom da nije bilo razlike u kompoziciji vegetacije. Vjero-
jatno je da su obiljezena podrucja Sume zapravo bile branjevine (Source: 3rd Landesaufnahme (1869 - 1887), Zone 30, Column XIII, Section SO, BEV - Bundesamt
fiir Eich- und Vermessungswesen).
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Figure 6. Podi woodland near Bratiskovci is shown in the third military survey (1869-1887) topographical map on a scale of 1:75,000. A demarcation
line in the middle of the woodland parcel (probably piles of stones) delineates a more wooded part from the less wooded one (Source: MAPIRE.eu).
Slika 6. Suma Podi u blizini Bratiskovaca prikazana na topografskoj karti trece vojne izmjere (1869-1887) u mierilu 1:75,000. Linija razgranitenja koja je ucrtana
po sredini Sumske parcele (vjerojatno nakupine kamenja) odvaja Sumovitiji dio od onog manje Sumovitog (Source: MAPIRE .eu).



TEKIC, I., T. WATKINS: ‘SACRED GROVES': AN INSIGHT INTO DALMATIAN FOREST HISTORY

reported in 1908 that none of the woodland areas enjoyed
protection because people refused to stop using them as
pastures.” This would explain why it was difficult for both
French and Austrian administrations to keep forbidden
groves under real protection and why they were often re-
ported to be devastated.

CONCLUSION
ZAKLJUCAK

Understanding forest history in Dalmatia is rather complex
because of the frequent changes of governments and gaps
in sources caused by numerous wars. However, existing
evidence demonstrates that ever since the Venetian period,
Dalmatian governments were facing continuous problem
of managing the exploitation of woodlands as they were a
crucial part of local livelihood. Research by Jedlowski
(1975) showed that one of the crucial ways in controlling
overexploitation in the Venetian period was the practice of
setting aside a section of woodland for regeneration and
prohibiting exploitation there. When the French took over
Dalmatia, the same practice continued thanks to Vincenzo
Dandolo. These protected parts of woodland were called
sacro bosco or forbidden groves and because of different
translations of the term they have been misidentified as a
unique French invention. In reality, as confirmed by this
research, they represent the centuries-old fundamental
form of Dalmatian woodland management not much diffe-
rent from those that existed in the previous administrations
and those that came afterwards. In fact, Austrian regulati-
ons concerning forbidden groves did not differ in any way
from the French ones and therefore represent evidence of
continuity of regulations from French into Austrian period.
When in the second half of the 19" century the Italian lan-
guage was replaced with the Croatian as the official, the
term sacro bosco was dropped from use and was replaced
with the Croatian word branjevina or protected area.

This shows need for more detailed research in forest history
of Dalmatia.
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SAZETAK

Za razliku od kontinentalnih Suma s dugom povijes¢u Sumarstva, proslost dalmatinskih $uma je do
danas ostala uglavnom slabo istrazena tema. U malobrojnim radovima na ovu temu francuska uprava
na ¢elu s Vicenzom Dandolom je posebno hvaljena zbog brige o Sumama, a kao Dandolov najve¢i do-
prinos se spominje osnivanje tzv. sacri boschi, odnosno svetih gajeva. Cilj ovoga rada je na temelju
arhivskih spisa i drugih podataka iz 19. stolje¢a, i na primjeru $ireg prostora Sibenika, istraziti nastanak
i nestanak svetih gajeva s ciljem doprinos$enja boljem poznavanja proslosti dalmatinskih $uma. Dan-
dolo je 1806. zbog nestasice Suma naredio da svako selo mora ograditi dio zemljiSta za podizanje Sume
iu potpunosti zaustaviti njeno iskori$tavanje. Godine 1807. ve¢ 360 dalmatinskih sela je ogradilo takvo
zemljiSte. Takvi Sumarci nazivali su se sacro bosco, s obzirom da je talijanski jezik tada bio sluzbeni, a
Kestercanek je prvi $umar koji je sacro bosco preveo kao sveti gaj, ¢ime se taj pojam do danas uvrijezio
u $umarskoj literaturi. Arhivski spisi pokazuju kako se vegetacija u svetim gajevima sastojala od au-
tohtonih vrsta karakteristi¢nih za nasu obalu, a bilo je prisutno i po§umljavanje egzoti¢nijim vrstama.
Austrijska uprava je nakon preuzimanja vlasti 1814. godine ponovila sve propise vezane za svete ga-
jeve, ¢cime se, suprotno pisanju $umara kroz 20. stoljece, nastavila tradicija njihovog osnivanja. Zapisi
o podizanju svetih gajeva sezu sve do polovice 19. stolje¢a. Dvojezi¢ni proglas o osnivanju svetih ga-
jeva iz 1821. pokazuje da je termin sacro bosco s talijanskog na starohrvatski preveden kao zabranjeni
gaj, dok raniji prijevodi od Kesteré¢anekovog ukazuju kako termin nema nikakvu sakralnu poveznicu.
Sacri boschi su predstavljali dijelove postoje¢ih $umaraka koji su propisima bili zabranjeni za
iskori$tavanje zbog obnove vegetacije te bi pravilan prijevod termina bio zabranjen gaj. Isti princip
zaStite Suma od eksploatacije primjenjivali su i Mlecani, stoga se sacro bosco moze smatrati oblikom
upravljanja dalmatinskim $umama s vrlo dugom tradicijom. Nestankom talijanskog jezika kao
sluzbenog, termin sacro bosco izlazi iz upotrebe te se zamjenjuje hrvatskim terminom branjevina.

KLJUCNE RIJECI: sacro bosco, sveti gaj, zabranjeni gaj, povijest $uma, Dalmacija
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POPULATION VARIABILITY OF SCOTS PINE
(PINUS SYLVESTRIS L.) IN TURKEY ACCORDING
TO THE NEEDLE MORPHOLOGY

VARIJABILNOST POPULACIJA OBICNOG BORA )
(PINUS SYLVESTRIS L.) U TURSKOJ PREMA MORFOLOSKIM

OBILJEZJIMA IGLICA

Arzu ERGUL BOZKURT'*, Kamil COSKUNGELEBI?, Salih TERZIOGLU?

SUMMARY

In the present study, needle variation of Scots pine (Pinus sylvestris L., Pinaceae) populations in Turkey was inves-
tigated. From selected eight populations, a total of 1314 needles belonging to 206 trees were examined. Four mor-
phological needle traits were measured and analyzed to describe the population diversity and differentiation. An-
alyzed morphological traits showed significant variability. The trees within populations differ significantly in all
analyzed needle characteristics, while the differences between populations were significant for the three of four
studied characteristics. Present findings revealed that needle length, needle width and the ratio of needle length
to needle width showed clinal variation in response to altitudinal gradients. Populations from higher altitudes
were characterized with the smaller and wider needles as compared to the populations from lower altitudes. The
results of this study could be valuable baseline data for the development of more efficient management plans for

this forest tree species.

KEY WORDS: Scots pine, population variability, needle characteristics, morphometric analysis, clinal variation

INTRODUCTION
uvoD

Scots pine (Pinus sylvestris L., family Pinaceae) is one of the
most important timber and forest tree species globally (Ko-
prowski et al. 2012). It has a very wide distribution in Eu-
rope and Asia due to its high degree of ecological tolerance
(Alemdag 1967; Pehlivan 2010). The tree is tolerant to poor
soils, drought, and frost. It is a pioneer species, able to co-
lonize nutrient-poor soils in disturbed areas (Matyas et al.
2004; Houston Durrant et al. 2016). Scots pine frequently
grows in large single species stands in altitudes ranging

from sea level up to 2600 MASL. However, across its huge
range it may also be found in mixed stands with most of
the boreal tree species of Europe and Asia.

Scots pine is the third-most dominant conifer tree species
in Turkey (Kandemir and Mataraci 2018). Its distribution
in Turkey extends from Pinarbasi to Ayancik in the longi-
tudinal, and Orhaneli to Kagizman in the latitudinal direc-
tions (Saatgioglu 1944; Kayacik 1954; Pamay 1962). The
geographical limits of the southeastern distribution of Scots
pine have been reported in the Piarbas: district of the Kay-
seri province of Turkey (Demirci 2006; Pehlivan 2010). P.

*Asst.Prof. Arzu Ergtil Bozkurt, Artvin Coruh University, Faculty of Forestry, Department of Forest Botany, Artvin, Turkey;
2 Prof.Dr. Kamil Coskungelebi, Karadeniz Technical University, Faculty of Sciences, Department of Biology, Trabzon, Turkey;
% Prof.Dr. Salih Terzioglu, Karadeniz Technical University, Faculty of Forestry, Department of Forest Botany, Trabzon, Turkey;

e-mail for the *corresponding author: ergul_arzu@yahoo.com



D

sylvestris grows from sea level (along the Black Sea) to 3125
MASL in the Allahuekber Mountains of Eastern Anatolia
(Elicin 1971).

Wide geographical distribution resulted with considerable
morphological and genetic diversity within P. sylvestris
(Wright and Bull 1963; Pravdin 1969; Ruby 1967; Mirov
1967; Szmidt 1984; Wang et al. 1991; Androsiuk et al. 2011;
Jasinska et al. 2014; Dering et al. 2017). Variation observed
inits needle and cone characteristics resulted in the descrip-
tion of several subspecies and varieties (Gaussen 1960;
Mirov 1967; Farjon 2008; Jasifiska et al. 2014). Farjon (2008)
reported the existence of three varieties of P. sylvestris: var.
sylvestris, var. mongolica Litv., and var. hamata Steven. Ac-
cording to Farjon (2008), the distribution range of the var.
sylvestris and var. hamata extend through Turkey. In addi-
tion, Kandemir and Mataraci (2018) described a new vari-
ety, var. elicinii Kandemir and Mataraci, from Turkey
mainly based on needle length and color.

Jasinska et al. (2014) detected morphological differences
between the East and West Anatolian populations of P. syl-
vestris. Similar results were also reported by Bilgen and
Kaya (2007). The isolation of the eastern from western Ana-
tolian populations was explained by the mountain ranges
known as the “Anatolian diagonal”. In addition, Jasifiska et
al. (2014) stated that morphological pattern of diversity in
Anatolian populations of the Scots pine may also be a result
of: (1) another origin source - the western populations from
the Balkans and the eastern ones from the Caucasus; and
(2) different rates of evolution in the two regions. Further-
more, Dering et al. (2017) revealed strong spatial genetic
structure within the Scots pine range, involving four dis-
tinct groups well related to the LPG refugial areas previo-
usly defined for this species (Naydenov et al. 2007; Pyhajarvi
et al. 2008; Sinclair et al. 1998, 1999). Authors revealed that
two most spatially restricted groups of populations corres-
pond to Scots pine refugia located on the Iberian and Asia

Table 1. Sampled populations.

Tablica 1. Uzorkovane populacije.

Nadmorska
visina (m)
Altitude (m)

Total number
of trees
Ukupan broj
stabala

Populations

Populacije

Sumarski list, 7-8, CXLV (2021), 347-354

Minor Peninsulas. Those populations represent the valua-
ble relict genetic resources that are of high conservation
priority (Naydenov et al. 2007; Pyhéjérvi et al. 2008; Dering
et al. 2017).

The aim of the present study is to assess needle size varia-
tion among Scots pine populations of Turkey and identify
relationships with respect to altitude.

MATERIAL AND METHODS
MATERIJAL | METODE

Samples for morphometric analysis were collected from
eight natural Scots pine populations in Turkey (Table 1).
Needles were sampled from 14 to 31 trees per population,
and each individual tree was represented by 5 to 10 needles
from well-grown shoots. In total 1314 needles belonging to
206 individuals were analyzed. The following traits were
included in the analysis: needle length, needle width, needle
length/needle width ratio, and sheath length.

Minimal and maximal values of characteristics were deter-
mined, and arithmetical means, standard deviation and va-
riation coefficients were calculated and analyzed for each
population. Analysis of variance (ANOVA) was performed
to determine the statistically significant differences between
populations and between trees within populations.

The relationship between average values of morphological
needle traits and altitude (e.g. Krauze-Michalska and
Boratynska 2013; Poljak et al. 2015, 2018) were tested using
Spearman’s coefficient (Sokal and Rohlf 2012).

Multivariate statistical methods were used to identify the
population differentiation (McGarigal et al. 2000; Zebec et
al. 2010; Poljak et al. 2012, 2018): cluster analysis and dis-
criminant analysis. The conducted cluster analysis resulted
in a hierarchical tree, where the unweighted pair-group
method with arithmetic mean (UPGMA) was used to join

Geographical region of Turkey
(Kantarci 2005)
Geografska regija Turske
(Kantarci 2005)

Habitat zones (Kantarci 2005)
Stani$ne zone (Kantarci 2005)

Ardahan-Yalnizgam (AY) 30 1850-2300 Eastern Anatolia Habitat zone of the Kars
Artvin-Arhavi, Hopa (AH) 14 0-600 Black Sea H.abltat zone of the .RIZE - Kagkar Mountains,
Rize-Hopa Sub-Region
Trabzon-Siirmene (TS) 15 0-450 Black Sea Habitat zone of the Trabzon Mountains
Giresun-Espiye (GE) 30 1600-2200 Black Sea Habitat zone of the Canik - Giresun Mountains
Kastamonu-Tasképrii (KT) 30 1200-1800 Black Sea ) )
Habitat zone of the Mountainous area
Bolu — Aladag (BA) 31 1200-1800 Black Sea
Ankara- Camlidere (AC) 26 1400-2000 Central Anatolia Habitat zone of behind the Western Black Sea Region
Eskisehir-Catacik (EC) 30 1200-1800 Central Anatolia Habitat zone of the West Central Anatolia
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Table 2. Descriptive statistical parameters for measured morphological traits. Needle length (NL), needle width (NW), ratio of needle length to
width (NL/NW), sheath length (SL), standard deviations (SD), coefficients of variability (CV).

Tablica 2. Deskriptivni statisticki parametri za mjerene morfoloske znacajke. Duzina iglice (NL), Sirina iglice (NW), omjer duzine i Sirine iglice (NL/NW),

duzina rukavca (SL), standardna devijacija (SD), koeficijent varijabilnosti (CV).

Populations
Populacije

Statistical
parameters
Deskriptivni
pokazatelji
mean 5.41 1.09 7.59
max 1.70 9.50 13.20
NL min 3.50 5.50 4.10
SD 2.97 2.82 6.43
CV (%) 54.90 39.77 84.72
mean 1.56 1.42 1.37
max 2.04 1.94 1.73
NW min 1.27 1.24 1.18
SD .54 49 .39
CV (%) 34.62 34.51 28.47
mean 3.45 5.00 5.57
max 4.83 6.44 6.93
NL/NW min 2.38 3.35 2.83
SD 1.73 2.18 2.90
CV (%) 50.14 43.60 52.06
mean 4.83 5.22 4.95
max 15.42 9.45 8.36
SL min 1.82 2.85 2.03
SD 9.62 4.67 4.48
CV (%) 199.17 89.46 90.51

the clusters, and the Euclidean distance to define the dis-
tance between the studied populations. For the discrimi-
nant analysis, standardized data were used. The plot was
constructed by two discriminant functions showing ana-
lyzed individuals and populations.

The above statistical analyses were conducted using the
SPSS Statistics 23.0 (Nie et al. 1975; IBM Corp 2015), SYN-
TAX 2000 (Podani 2001), and Past 3x (Hammer et al. 2001)
statistical programs.

RESULTS
REZULTATI

Average values of needle characteristics of the 206 trees be-
longing to eight natural Scots pine populations from Tur-
key are given in Table 2. The highest mean values for needle
length were observed in the two eastern populations TS and
AH. In contrast, the shortest needles were observed in the
AGC, GE and BA populations, respectively. Furthermore, the
longest sheaths were observed in AH and GE populations,
and the widest needles in AY and GE populations. In addi-
tion, the highest values for the ratio of needle length to nee-
dle width were observed in the populations AH and TS,
and the lowest for the population GE.

4.49 4.74 4.25 4.34 5.13
1.45 11.10 6.40 6.40 7.10
2.10 2.55 2.40 1.85 3.40
3.78 6.05 2.82 3.22 2.62
84.19 127.64 66.35 74.19 51.07
1.64 1.32 1.43 1.38 1.30
2.26 1.82 1.83 2.07 1.84
1.13 1.06 1.14 1.07 0.93
.80 .54 .49 1 .64

48.78 40.91 34.27 51.45 49.23
2.1 3.55 2.97 3.14 3.95
3.91 6.97 4.36 4.52 6.23

1.47 2.24 1.65 1.54 2.73

1.73 3.34 1.92 2.11 2.47

63.84 94.08 64.65 67.20 62.53
5.32 4.91 4.79 4.61 4.96

12.81 9.24 11.03 11.62 10.58
2.14 2.12 1.25 1.52 217

1.54 5.03 6.92 7.14 5.95
141.73 102.44 144.47 154.88 119.96

As expected, strong correlations between needle morpho-
logical traits were observed. Almost all measured needle
traits correlated with each other at a statistically significant
level. Using Spearman’s correlation coeflicient, a highly pos-
itive correlation was found between altitude and needle
width. On the other hand, needle length and the ratio of
needle length to needle width were highly negatively cor-
related with the altitude.

The ANOVA revealed significant differences with respect
to needle properties among the eight populations exam-
ined, with the exception of sheath length, which did not
significantly differ among tested populations. The trees
within populations differ significantly for all studied
variables.

The structure of the eight Scots pine populations was in-
ferred by the cluster analysis. The results are presented
with the hierarchical tree (Figure 1), where the unweighted
pair-group method with arithmetic mean (UPGMA) was
used to join the clusters. The results clearly indicated that
studied populations can be divided into three distinct sub-
clusters. The first sub-cluster consisted only of GE popu-
lation. The second sub-cluster consisted of AH and TS
populations. Finally, the third sub-cluster consisted of the
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Figure 1. Horizontal hierarchical tree diagram.
Slika 1. Horizontalno hijerarhijsko stablo.

remaining five populations: AC, AY, KT, EC, BA. Asseen  The results of the discriminant analysis are presented in
in Figure 1, the most similar populations were KT and EC,  two-dimensional plot in the Figure 2. The first discrimi-
and the most distinct population was GE. nant function explained 65.2% of the total variation, and

discriminant function 2
b

4.5

diseriminant function 1

Figure 2. Scatterplot of the canonical scores of researched populations for the first two discriminant functions. Black: AY, Blue: AH, Red: TS, Dark
green: GE, Blue violet: KT, Chartreuse: BA, Coral: AC, Gold: EC.

Slika 2. Projekcija kanonickih vrijednosti istraZivanih populacija u prostor prvih dviju diskriminantnih funkcija. Crna: AY; Plava: AH; Crvena: TS; Tamnozelena:
GE; Plavo-ljubi¢asta: KT; Chartreuse: BA; Koraljno-crvena: AC; Zlatna: EC.
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the second discriminant function explained 29.0%. The
discriminant analysis showed that the trees from eight na-
tural populations of Scots pine in Turkey cannot be clearly
separated.

DISCUSSION AND CONCLUSIONS
RASPRAVA | ZAKLJUCCI

The conducted research established significant variability
of the morphological characteristics of Scots pine popula-
tions in Turkey. Statistically significant differences between
the trees within and between populations were confirmed
for all studied characteristics, except for the sheath length.
In general, the morphological traits of needles appeared to
be a useful tool for estimating pine species variability (Ir-
vine et al. 1998; Niinemets et al. 2001; Pensa et al. 2004;
Pravdin 1969; Zelawski and Niwiniski 1966; Paule 1971; Ur-
baniak et al. 2003; Androsiuk et al. 2011; Jasifiska et al. 2014;
Poljak et al. 2020).

It is well known that phenotypic differences among popu-
lations are often a result of the environmental distances
between populations (Dewoody et al. 2015; Poljak et al.
2012,2014,2018; Zebec et al. 2014). This is because the dis-
tribution of plant species depends highly on their compe-
titive abilities to respond to environmental factors (Scho-
ettle and Rochelle 2000). In some cases, morphological
variability can be related to the altitude (Friend and Wo-
odward 1990; Schoettle and Rochelle 2000; Poljak et al.
2015, 2018, 2020; Zebec et al. 2015). Specific gradient i.e.
changes in morphological variability related to the change
in altitude have been reported for Scots pine populations in
Turkey (Turna and Giiney 2009) and Croatia (Poljak et al.
2020). The mentioned authors stated that populations from
lower altitudes had smaller cones as compared to the po-
pulations from higher altitudes. The present study revealed
that needle length, needle width and the ratio of needle len-
gth to needle width significantly vary depending on altitude.
In general, we reveled that populations from lower elevati-
ons were characterized with lager needles than the popula-
tions from higher altitudes. This may be related to the ca-
pacity of trees to adapt to environmental variation, which
causes morphological changes in plant species and also fa-
cilitates the successful survival of plants subjected to new
environmental conditions (Abrams 1990; Ellsworth and
Reich 1992; Kubiske and Abrams 1992; Lei and Lechowicz
1997; Teklehaimanot et al. 1998; Aranda et al. 2001). Simi-
larly, needle length of P. roxburghii Sarg. from the northwe-
stern Indian Himalayas significantly correlated with altitude
(Tiwari et al. 2013). Furthermore, differences in the morp-
hological and anatomical properties of cones, needles and
seeds along altitudinal and longitudinal gradients were re-
ported in four populations of P. brutia Ten. by Dangasuk
and Panetsos (2004). In addition, Xu et al. (2016) noted that

e

needle length and the ratio of needle length to fascicle she-
ath length showed clinal variation in response to latitudinal
and altitudinal gradients in P. yunnanensis Franch.

The results of the cluster and discriminant analysis did not
confirmed divergence between the populations from diffe-
rent habitat zones from Turkey. Moreover, microclimatic
effects that depended on existing geological structures, even
when very short distances are considered, can result with
significant interpopulation variability of Scots pine popu-
lations in Turkey (Ergiil Bozkurt 2017). According to
Kantarci (2005), vicinities in which Bolu, Kastamonu, An-
kara and Eskisehir are found share similar ecological con-
ditions. However, samples collected from these localities
were not distinctly separated from the rest of the samples
examined via multivariate statistical analysis.

According to reports within the Flora of Turkey and the
East Aegean Islands (Davis et al. 1984), only P. sylvestris var.
hamata is naturally distributed in Turkey. However, Farjon
(2008) noted that P. sylvestris var. sylvestris and P. sylvestris
var. hamata are naturally distributed in Turkey. In addition,
Kandemir and Mataraci (2018), described a new variety of
P. sylvestris, var. elicinii Kandemir and Mataraci, based on
needle length from a Stirmene-Camburnu population (TS).
However, average, minimum, and maximum values of
needle length of the TS population are closely related to
Artvin-Arhavi (AH) and Kastamonu-Tagkoprii (KT) po-
pulations. Additionally, present findings inferred from mul-
tivariate statistical analysis did not support the separation
of TS population. In general, our result does not support
the validity of different subspecies and variates of Scots pine
in Turkey. In addition, Jasiniska et al. (2014) reported that
the morphological needle and cone characteristics of P. syl-
vestris varied among the populations of Iberia, Anatolia,
the Balkans, and Crimea. Nevertheless, their results did not
confirm the existence of P. sylvestris subsp. sylvestris and P.
sylvestris subsp. hamata.

We observed significant phenotypic differentiation of stu-
died populations of P. sylvestris in Turkey. Those popula-
tions represent the valuable relict genetic resources that are
of high conservation priority. To confirm the conclusions
reached on the variability of the Scots pine populations ob-
tained by morphometric methods, the research also needs
to be extended to molecular methods.
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SAZETAK

U radu je istrazena varijabilnost prirodnih populacija obi¢noga bora (Pinus sylvestris L., Pinaceae) u
Turskoj s obzirom na morfologiju iglica. U istrazivanje je ukupno uklju¢eno osam populacija, 206 sta-
bala i 1314 iglica. Kako bi se utvrdila raznolikost i strukturiranost populacija izmjerene su i analizirane
Cetiri znacajke iglica. Istrazivanjem je utvrdena znacajna varijabilnost te da se istrazivane populacija,
kao i stabla unutar populacija, statisticki znacajno razlikuju. Izuzetak ¢ini znacajka duzina rukavca za
koju nisu potvrdene razlike na medupopulacijskoj razini. Dobiveni rezultati takoder upu¢uju na to
da znacajke duzina i Sirina iglice te odnos duzine i $irine iglice pokazuju klinalnu varijabilnost s obzi-
rom na nadmorsku visinu. Populacije s vi$ih nadmorskih visina odlikovale su se kra¢im i debljim igli-
cama u odnosu na populacije s nizih nadmorskih visina. Opéenito, rezultati ovog istrazivanja mogu
posluziti kao vrijedna osnova za odredivanje i razvijanje smjernica za ucinkovitije planove gospo-
darenja ovom vaznom Sumskom vrstom drveca.

KLJUCNE RIJECI: obi¢ni bor, populacijska varijabilnost, svojstva iglica, morfometrijska analiza, kli-
nalna varijabilnost
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THE EFFECTS OF STORAGE TEMPERATURES
AND PRETREATMENTS ON THE GERMINATION
OF AZAROLE (Crataegus azarolus var. pontica)

SEEDS

UTJECAJ TEMPERATURE CUVANJA | PREDSJETVENE
PRIPREME NA KLIJAVOST SUEMENA MUSMULASTOG
GLOGA (Crataegus azarolus var. pontica)

Askin GOKTURK', Ethem KARA?, Murat Sabri SADIKLAR?

SUMMARY

In this study, which aimed to determine the effects of storage temperatures on the germination of azarole (Cratae-
gus azarolus var. pontica) seeds, pretreatments were applied to the seeds and were dry-stored for 10 months at four
storage temperatures (-5, 5, 15 and 25°C) for various periods in floating water and in an ash solution (2, 4 and 6
days), scarification in sulfuric acid (1, 3 and 6 hours), and combinations of scarification in sulfuric acid and float-
ing in ash solution pretreatments. Also, the scarification rates in the seed coats that were corroded in sulfuric acid
for 1, 3 and 6 hours were determined. The experimental design was a randomized complete block with four rep-
lications. As a result of the study, higher germination percentages (p<0.05) were achieved (20.95%) in seeds stored
at 15°C. The results show that the scarification in sulfuric acid is more effective (p>0.05) on the germination per-
centage of azarole seeds. The diameters of the seeds that were corroded in sulfuric acid for 1, 3 and 6 hours de-
creased by 6.15%, 10.47% and 11.51%, respectively. To achieve higher germination percentages, azarole seeds
should be kept at 15°C, and exposed to sulfuric acid for 3 hours with 4 day ash solution for sowing in August.

KEY WORDS: Azarole, storage temperature, germination barrier, scarification, ash solution

INTRODUCTION
uvoD

Hawthorns are a part of the Rosacea family, whose seeds
have deep physiological germination barriers (Baskin and
Baskin, 2014) caused by an unripe embryo and thick seed
coats. Pretreatment must be applied to hawthorn seeds be-
fore sowing to eliminate these barriers (Bujarska-

Borkowska, 2007). The general recommendation is to apply
warm and cold stratification processes alternately to elimi-
nate germination barriers caused by the immature haw-
thorn seed embryos (Bujarska-Borkowska, 2007; Morgen-
son, 2000). However, storage conditions, especially the
storage temperature, are important factors in regulating the
subsequent after ripening process of unripe seeds. If the
seeds are stored at appropriate temperatures, higher germi-
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nation rates can be obtained, as the seeds complete the after
ripening process.

The effects of pre-treatments applied to seeds stored at ap-
propriate temperatures to increase the germination rate
may be more than previously thought. Otherwise, unsuit-
able storage temperatures may cause low germination rates,
deterioration in seeds and a decrease in seed viability
(Schmidt, 2000), consequently the effects of the pre-treat-
ments applied may not be accurately determined.

Appropriate storage temperatures can also increase the wa-
ter permeability of the seed coats (Wang et al., 2010). The
seeds whose coats do not allow water permeation can lose
these properties and allow water permeation in dry storage
conditions (Gupta and Singh, 1990). These study findings
show that appropriate storage temperatures not only elim-
inate the germination barrier caused by the immaturity of
the embryo, but also ensure the removal of the germination
barrier caused by the impermeability of the seed coat.

Chemical scarification of the seed coats in sulfuric acid are
recommended to eliminate the germination barrier caused
by the thick seed coat of hawthorn seeds (Bujarska-
Borkowska, 2002; Yahyaoglu et al., 2006). Increased water
permeability of the seed coat can also be achieved by pre-
treatment with alkaline chemicals (Hou and Simpson,
1994). Therefore, alkaline ash solution treatments are also
recommended (Gokturk and Yilmaz, 2015) to ensure water
permeability of the seeds. In order to reveal the actual ef-
fects of these proposed pretreatments, it is important to de-
termine the appropriate storage temperature, which is im-
portant for the viability of seeds, and to determine the
effects of pre-treatments according to storage temperatures.
However, there are limited studies to determine suitable
storage temperatures for hawthorn seeds.

Hawthorn seeds do not usually germinate in the year the
fruit ripens due to germination barriers. With the germina-
tion that occurs in the seeds after the warm and cold pro-
cess under natural conditions shows that the germination
rate can be increased if the seeds are stored in warm or hot
temperatures.

Azarole (Crataegus azarolus var. pontica (K. Koch K. 1. Chr)
is one of the hawthorn species represented in Turkey, and
is a rare species growing naturally in the provinces of Art-
vin, the Coruh Valley, Erzurum and Nevsehir in Turkey
(Donmez, 2004). Although it is a rare species, it has been
the subject of this study due to it being an important in-
come-generating species and the high production demand
of its edible fruits by the local inhabitants.

In the present study, the following aims were investigated:
(I) Determining the effect of different storage temperatures
on germination percentages; (II) Determining the effect of
the pretreatments on the germination of the seeds of float-
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ing in water, floating in an ash solution, scarification in sul-
furic acid, and floating in an ash solution + scarification in
sulfuric acid; and (III) Determining whether storage tem-
peratures and pretreatments have interactive effects on the
germination of the azarole seeds.

MATERIALS AND METHODS
MATERIJALI | METODE

Materials — Materijali

The azaroleseeds originating fromArtvin and Yusufeli used
in the study were obtained from the fruits collected in Oc-
tober 2016 from trees in areas where azarole naturally
spreads (41° 07’ 00” N, 41° 37’ 48” E, 1150 m, S). The stor-
age and pretreatments of the seeds were performed at Art-
vin Coruh University, Forestry Faculty Seed and Afforesta-
tion Laboratory, and sowing of the seeds was carried out at
Ardanuc Forest Nursery (41° 06’ 56” N, 42° 05’ 15” E,750
m, W) of Artvin Regional Directorate of Forestry.

Methods — Metode

Extracting Seeds and Determining Seed
Characteristics - Vadenje sjemena i odredivanje
znacajki sjemena

The seeds of the azaroleswere separated from the pulp by
wet maceration. Then, the seeds were dried in the shade for
10 days at room temperature (20-25°C). The determination
of moisture content, which is an important factor in seed
vitality during the storage duration, was performed before
the dried seeds were placed in storage environments. Mois-
ture content was determined by the air-oven method
(105°C, 24 h). Seed moisture content was calculated by the

1 mun

Figure 1. (I) Fruits, (Il) seed, (lll) empty and (IV) full seed samples, and
(a) thinnest and (b) thickest parts of the seeds.

Slika 1. (1) Plodovi, (Il) sjeme, primjer (lll) praznog i (IV) punog sjemena, i
(a) najtanjeg i (b) najdebljeg dijela sjemena
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Table 1. Pretreatments and durations
Tablica 1. Predsjetvene pripreme i trajanja
Pretreatments

Predsjetvene pripreme

Floating in ash solution (AS)

Plutanje u otopini pepela (OP)
Scarification in sulfuric acid (SA)
Skarifikacija u sumpornoj kiselini (SK)

Floating in water (FW)
Plutanje u vodi (PV)

Scarification in sulfuric acid and floating in ash solution (SA + AS)
Skarifikacija u sumpornoj kiselini i plutanje u otopini pepela (SK + OP)

Control
Kontrola

following formula (ISTA, 1993), where MC is moisture con-
tent, IW is initial weight and DW is the dry weight.

MC = (IW - DW) = IW) x 100 (1)
where; MC refers to the moisture content, IW refers to the
initial weight, and DW refers to the weight after drying.

In the calculation of 1000 seed weights, the average weight
calculation method was used in 8 x 100 samples (ISTA,
1993). The fill rate was calculated in 3 x 100 samples taken
from seed weight calculated samples. Coat thickness mea-
surements were made on 100 seeds, that were ground with
sandpaper up to half the seed size, by using a digital caliper
on the parts where the seed coat was the thinnest and thick-
est (Figure 1).

Storage of the Seeds — Cuvanje sjemena

The seeds placed in closed plastic bags can be stored without
losing their vitality (Prochazkova and Bezdeckova, 2008). In
this study, the dry seeds were placed in storage medium in
October 2016 in closed plastic bags with a thickness of 0.04
mm. The seeds were stored at 4 different temperatures as;
-5°C, 5°C, 15°C and 25°C. The seeds were stored in the
freezer compartment of a refrigerator at -5°C, in the refrig-
erator at 5°C, and in incubator with adjustable temperature
at 15°C and 25°C. The seeds were kept in storage environ-
ments for approximately 10 months until August 2017.

Pretreatments and Experimental Design —
Predsjetvene pripreme i plan pokusa

In the study, floating in water, in ash solution, scarification
in sulfuric acid (98%), and a combination of sulfuric acid
and floating in ash solution treatments were made for each
storage temperature (Table 1). Ash solution prepared by
adding 50 g oak wood ash in 1-liter water. The pH value of
the solution was 12.5, and was alkaline. The solution was
changed every two days to ensure that the seeds left in the
solution had air.

The pretreatments were started on the seeds stored in sto-
rage environments for approximately 10 months; and on

Duration

Trajanje

2, 4 and 6 days

2,416 dana

1, 3 and 6 days

1, 3i 6 dana

2, 4 and 6 days

2,46 dana

1, 3 and 6 hours scarification in sulfuric acid, then floating in ash solution
for 2, 4 and 6 days

1, 3 i 6 sati skarifikacije u sumpornoj kiselini, zatim plutanje u otopini
pepela 2, 4 i 6 dana

August 24,2017. Sowing was carried out according to com-
plete random blocks with four replications experimental
design in polypots at Ardanuc Forest Nursery, Artvin, Tu-
key; and a total of 30 seeds were used each replication.

Scarification Rates - Stupanj skarifikacije

The coat thicknesses of hawthorn species might vary among
species, even in the same species (Goktiirk et al., 2017). Due
to this difference in seed coat thickness, the duration of
scarification of the seed coat in sulfuric acid ranged between
1 and 3 hours (Bujarska-Borkowska, 2002; Yahyaoglu et al.,
2006). This time is up to 6 hours for some hawthorn spe-
cies with athickseed coat (Dirr and Heuser, 1987). These
durations which was recommended for the hawthorn spe-
cies (i.e. 1, 3 and 6 hours) were used in determining the
scarification rates of azarole in sulfuric acid. In the scarifi-
cation process, 3 x 10 seeds were used for all duration of
scarification, and the seeds were exposed to scarification by
adding 5 ml 95%-pure sulfuric acid at 1.83 g/cm® density
in 25-ml beakers. Seed diameter and seed length measure-
ments were made twice, before and after the acid scarifica-
tion process. The following formulas (Goktiirk et al., 2017)
were used to calculate scarification rates of seed diameter
(Sd) and length (SI):

SRD = ((Sdb - Sda) x 100) / Sdb (2)
SRL = ((SIb - Sla) x 100) / Slb (3)

where SRD is the scarification rate on seed diameter, SRL
is the scarification rate on seed length, Sdb and SIb are seed
diameter and length before being treated with sulfuric acid,
and Sda and Sla are seed diameter and length values after
scarification in sulfuric acid.

Evaluation of Data - Procjena rezultata

Once the germinations were completed, the germination
percentages (GP) of the seeds for each pretreatment were
determined. The GP was computed by dividing the num-
ber of germinating seeds counted at twice a week from the
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beginning of cotyledon emergence on the soil surface by
total number of sown seeds and then multiplying the amo-
unt by 100. The following formula (Ahmadloo et al., 2014)
was used to determining GP,

GP =Xn/N x 100 (4)

Where n is number of seeds that were germinated and N is
total number of sown seeds

The data were evaluated in the SPSS Statistical Package Pro-
grams. Since the GP did not show normal distribution, the
arcsine square root Conversion (VP) was applied to the data
(Compton, 1994). The Two-Way Variance Analysis (Two
Way ANOVA) was used to determine whether there were
differences and interactions between storage temperatures
and pretreatment for GP. The Duncan Test was used to de-
termine the differences between the groups.

RESULTS AND DISCUSSION
REZULTATI | RASPRAVA

Seed Characteristics — Znacajke sjemena

The moisture content, 1000 seed weights and fill rates of
the seeds used in the study were determined to be 9.03%,
201gand 55%, respectively. It was determined that the thin-
nest parts of the seed coat thickness ranged between 0.10
and 3.98 mm (0.90 mm); and between 2.01 and 4.14 mm
(2.96 mm) in the thickest part.

Storage Temperatures — Temperature ¢uvanja

The results show that the effect of storage temperature is
important on the GP (p<0.05). Although Bewley et al.
(2013) reported that similar germination rates were
achieved after storing seeds at room temperature for a few
months in species that needed to be exposed to high sum-
mer temperatures in natural conditions for germination, in
this study, higher germination rate (20.95%) was achieved
in seeds that were stored at 15°C (Table 2).

Storage temperature can also ensure that the water perme-
ability of the seed coatis increased (Gupta and Singh, 1990;
Bewley et al., 2013; Baskin and Baskin, 2014). The storage
temperature of 15°C might have increased the permeability

Table 2. GP achieved by storage temperatures
Tablica 2. Postotak klijavosti (PK) u ovisnosti o temperaturi uvanja

Storage Temperature (°C) GP (%)*
Temperatura Cuvanja (°C) PK (%)*
-5 11.32a
5 13.36ab
25 17.34bc
15 20.95¢

*Significantly different at «=0.05
*Znacajna razlika na a=0,05

Sumarski list, 7-8, CXLV (2021), 355-361

of the seed coats of azarole. However, Ahmadloo et al.
(2017) reported that storage temperatures did not affect the
rate of water absorption in the seed coats of hawthorn.

It is already known that the increases detected in the ger-
mination rates of dry-stored seeds are caused by the ripen-
ing of the embryos of the seeds in the storing process (Be-
wley et al., 2013). In addition, the effects of the inhibitory
substances preventing the germination in the seed coat or
embryo during storage are also eliminated (Bell, 1999). For
this reason, higher germination rates can be achieved with
long storage durations compared to short storage times
(Ahmadloo et al., 2015).

It is recommended that orthodox seeds are stored in tem-
peratures below zero, most preferably at -18°C for longer
durations without losing their vitality (Hong et al., 1996).
In this study, achieving higher GP in seeds stored at 15°C
compared to seeds stored at -5°C might be associated with
the storage durations. Although the storage temperature of
15°C had positive effects on the seeds stored for 10 months,
this might vary in longer storage durations.

Pretreatments — Predsjetvene pripreme

Asaresult of the evaluations made without considering the
differences in storage temperatures, it was determined that
the effect of pretreatments was significant on the GP of the
seeds (P<0.05). The highest GP was achieved as 33.31% in
the seeds that underwent 6 s SA + 2d AS pretreatment (Ta-
ble 3).

Higher germination results were achieved from the SA pre-
treatment than from the AS pretreatment. The effect of sul-
furic acid on the seed coat was in the form of corroding and
thinning the seed coat (Goktiirk et al., 2017), and the effect
of the ash solution was in the form of removing the inhib-
itory substances in the seed coat and providing water per-
meability since it has an alkaline characteristic (Hou and
Simpson, 1994). Although not at statistically significant dif-
ference percentages, the combination of these two pretreat-
ments compared to the SA process ensuring high GP can
be explained by thinning of the coat. However, the fact that
high GP were achieved from SA pretreatment compared to
the AS pretreatment, and that the GP achieved from seeds
that underwent AS did not differ significantly from the GP
achieved from the control seeds shows that the germina-
tion barrier of azarole seeds is related to the coat thickness.

Scarification in sulfuric acid is the recommended pretreat-
ment to be applied in combination with cold stratification
in the elimination of germination barriers (Hartmann et
al., 2002). The results obtained in this study show that the
optimal scarification time for azarole seeds are 3 hours. The
fact that the GP achieved with scarification in sulfuric acid
and ash solution combinations did not differ only from the
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Table 3. GP achieved by storage temperature and pretreatments
Tablica 3. Postotak klijavosti (PK) u ovisnosti o temperaturi uvanja i predsjetvenoj pripremi siemena

GP (%) for Storage Temperature (°C)

Treatment PK (%) za temperaturu Euvanja (°C) GP for Treatment*
Tretman PK za tretman*
5% 15*
2d AS 0,00 a 0,00 a 0,00 a 0,00 a 0 a
4d AS 0,00 a 0,00 a 0,00 a 0,00 a 0
4d FW 0,00 a 0,00 a 0,00 a 0,00 a 0
Control 0,00 a 0,00 a 0,00 a 6,12 ab 1,53 ab
2d FW 6,12 ab 0,00 a 0,00 a 6,12 ab 3,06 ab
6d FW 6,12 ab 8,71 ab 0,00 a 6,12 ab 5,24 abc
1h SA 0,00 a 6,12 ab 6,12 a 19,43 abcd 7,92 abcd
6d AS 10,73 ab 8,71 ab 12,24 ab 0,00 a 7,92 abcd
1h SA + 2d AS 0,00 a 17,41 ab 14,83 ab 12,24 abc 11,12 bcde
1h SA + 4d AS 6,12 ab 6,12 ab 23,53 bc 22,97 abcd 14,68 cde
1h SA + 6d AS 19,43 ab 0,00 a 33,45 cd 12,46 abc 16,33 de
3h SA + 2d AS 19,43 ab 12,24 ab 24,70 bc 27,29 bed 20,91 ef
3h SA + 4d AS 18,58 ab 16,85 ab 45,80 d 21,29 bed 27,13 fg
3h SA + 6d AS 14,83 ab 23,18 abc 34,16 cd 38,53 d 21,67 fg
6h SA 21,57 b 21,45 abc 38,76 cd 21,29 bed 28,77 fg
6h SA + 4d AS 14,02 ab 30,16 bc 39,10 cd 35,59 cd 29,72 fg
3h SA 20,95 ab 28,14 bc 42,98 d 34,89 cd 31,74 g
6h SA + 6d AS 23,53 ab 30,82 bc 41,93 d 31,89 cd 32,04 g
6h SA + 2d AS 21,70 b 43,99 © 40,37 cd 21,16 abcd 33,31 g

*Significantly different at «=0.05, Letters indicates differences in columns. “AS” symbolizes ash solution treatments, “FW" floating in water, “SA” scarification in sul-
furic acid, SA+AS, combinations of ash solution and scarification in sulfuric acid. d and h means day and hour.

*Znacajna razlika na o.=0,05. Slova pokazuju razlike u odnosu na stupce. ,,AS” simbolizira tretman otopinom pepela, ,,FW" plutanjem u vodi, ,,SA” skarifikacijom u
sumpornoj kiselini, ,,SA+AS" kombinacijom otopine pepela i skarifikacije u sumpornoj kiselini. d i h oznacavaju dan i sat.

Storage Temperature ("C): -5 Storage Temperature (°C): 5
20,00+ 25,004
20,00+
15,00+
I} o)
s & 15,00
By 10,004 =9
© ’ 16,17 1596 = 10,00+ 20,09
3 & A 18,57 =L,
5,00+
5,004
poo | 358 4.08 0,00 | 290 2,90
0,00 T T T T T 0,00 T T T T T
C AR SA GA+AS TW C AR SA SA+AF FW
Pretreatment Group Pretreatment Group
Storage Temperature (°C): 15 Storage Temperature (°C): 25
40,00 30,004
30,00
= = 20,004
e g
£ 20,00 ="
. 33,10 = 2720|2549
29,29 10,00+
10,00+
000 [4p08 0,00 812 qpap 408
0,00 T 0 T T T 0,00 T T T T T
[ A% E1S SA + A5 i [ A% A SA + A5 ma
Pretreatment Group Pretreatment Group

Figure 2. GP achieved by pretreatment groups and storage temperatures (p<0.05)
Slika 2. PK utvrden skupinama predsjetvene pripreme sjemena i temperaturama ¢uvanja (p<0,05)
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Table 5. Scarification rates in seed diameter and length after acid treatment
Tablica 5. Stupanj skarifikacije u promjeru i duljini siemena nakon tretmana kiselinom
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Scarification Rate (%)*
Stupanj skarifikacije (%)*

Seed diameter Seed length

Scarification (mm)
Skarifikacija (mm)
Seed diameter Seed length

Seed diameter
(mm)
Promjer sjemena

Seed length
(mm)
Duljina sjemena

Duration (Hour)

Trajanje (sati)

(mm) (mm) Promjer sjemena Duljina sjemena Promjer sjemena Duljina sjemena
1 1.70 9.14 0.38 0.41 6.15a 4.92a
3 1.67 9.17 0.63 0.63 10.47b 8.30b
6 8.28 9.34 0.84 0.83 11.51¢c 9.68¢c

*Different letters indicate differences (p<0.05) in columns.
*Razlicita slova pokazuju razlike (p<0,05) u stupcima.

seeds that underwent sulfuric acid pretreatment shows that
the effect of sulfuric acid was higher.

The treatment of floating in ash solution, which was effec-
tive in eliminating the germination barriers in C. orientalis
seeds (Goktiirk and Yilmaz, 2015), was applied with the
idea that it could be effective in azarole seeds, but germina-
tion was not achieved. This result may be because of differ-
ent seed characteristics. The seed size and seed coat thick-
ness of azarole is higher than C. orientalis (Goktiirk et al.,
2017).

The interactions of pretreatment and storage temperatures
on the GP of azarole seeds did not have any significant ef-
fects (p<0.05). The highest GP (45.8%) was obtained from
the combination of 3 s SA + 4 g AS pretreatment in seeds
with the highest germination percentage based on storage
temperature (15 °C). In the combination of 6 s SA +2 g AS
pretreatment, which yielded the highest germination per-
centage among the pretreatments, germination was 27.7%,
43.99%, 40.37 and 21.16%, respectively, depending on the
increase in the storage temperatures (Table 3). High GP were
obtained from scarification in sulfuric acid and scarification
in sulfuric acid + floating in ash solution pretreatment com-
binations at all storage temperature degrees (Figure 2).

Scarification Rates — Stupanj skarifikacije

Sulfuric acid is a very strong acid, and its corrosive effect
allows seed coats to become thinner. In this study, a statis-
tically significant increase was detected in the scarification
rates of the seed coats with the increase in the retention time
in sulfuric acid (Table 5).

The rate of scarification increases in seed coats with in-
creasing scarification times in sulfuric acid is an expected
phenomenon. However, the scarification rate increasing
with time is important to avoid damage of sulfuric acid to
the seeds. When the application time increases in pretreat-
ments with sulfuric acid, there is a possibility that acid will
pass the seed coat and damage the embryo. Considering
that the thickness was 0.90 mm in the measurements made
in the thin parts of the seed coats, and this value can de-
crease to 0.10 mm, it is seen that the likelihood of sulfuric

acid reaching the embryo at the end of the 6-hour scarifi-
cation period is high.

As a result, in the production of azarole seedlings, it may
be recommended that the seeds should be stored at 15°C
when they need to be stored, and that the seed coats should
be scarified in 3h SA + 4d AS before sowing in August.
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Cilj ovoga istrazivanja bio je utvrditi utjecaj temperature ¢uvanja na klijavost sjemena mu$mulastog
gloga (Crataegus azarolus var. pontica). Sjeme je prethodno obradeno te je ¢cuvano na suhom 10 mjeseci
na Cetiri temperature ¢uvanja (-5, 5, 15 i 25 °C). Predsjetvena priprema provedena je u razli¢itim
periodima plutanjem u vodi s otopljenim pepelom (2, 4 i 6 dana), skarifikacijom u sumpornoj kiselini
(1, 316 sati) te kombinacijom skarifikacije u sumpornoj kiselini i plutanjem u otopini pepela. Takoder,
odreden je stupanj skarifikacije sjemene ljuske koje su korodirale u sumpornoj kiselini 1, 3 i 6 sati.
Eksperiment je dizajniran u slu¢ajnom blok rasporedu s Cetiri ponavljanja. Kao rezultat istrazivanja
postignut je veéi postotak (20,95 %) klijanja (p<0,05) kod sjemena ¢uvanog na 15 °C. Rezultati poka-
zuju da skarifikacija u sumpornoj kiselini ima ve¢i uc¢inak (p>0,05) na postotak klijanja sjemena
mus$mulastog gloga. Promjer sjemena koje je korodiralo u sumpornoj kiselini 1, 3 i 6 sati smanjio se
redom za 6,15 %, 10,47 % i 11,51 %. Za sjetvu u kolovozu, kako bi se postigao veci postotak klijavosti,
sjeme mu$mulastog gloga trebalo bi ¢uvati na 15 °C i tretirati sumpornom kiselinom u trajanju od 3
sata te 4 dana u otopini pepela.

KLJUCNE RIJECI: mu$mulasti glog, temperatura ¢uvanja, granica klijavosti, skarifikacija, otopina pepela
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PRVI NALAZ CACOPSYLLA PULCHELLA
(HEMIPTERA: PSYLLIDAE) U BOSNI

| HERCEGOVINI

FIRST RECORD OF CACOPSYLLA PULCHELLA
(HEMIPTERA: PSYLLIDAE) IN BOSNIA AND HERZEGOVINA

Osman MUJEZINOVIC'*, Mirza DAUTBASIC!

SAZETAK

U ovom radu je opisan prvi nalaz invazivne vrste (Cacopsylla pulchella) na podru¢ju Bosne i Hercegovine. Ovo je
potencijalno invazivna vrsta posebno za podrucje mediterana, odnosno juznih dijelova nase zemlje. Monofagna
je vrsta, koja se hrani na judinom drvetu Cercis siliquastrum L. Znacaj domacina ovog Stetnika u urbanim
povrsinama, posebice u podruc¢ju Hercegovine te karakter invazivnosti, upu¢uju na ozbiljnost problema i potrebu

dodatnih istrazivanja bionomije i $tetnosti.

KLJUCNE RIJECI: invazivni insekt, strana vrsta, judino drvo, Cercis siliquastrum, hloroza listova.

uvoD
INTRODUCTION

Invazivne vrste insekata predstavljaju vazne ¢imbenike koji
na posredan i neposredan nacin uzrokuju poremecaje u
prirodi i Sumskim ekosustavima, ¢ineci znacajne ekonom-
ske $tete (Avtzis et al. 2018). Globalizacijom trgovine i me-
dunarodnim putovanjima povecana je prijetnja za unos
stranih i invazivnih vrsta (Roques at el. 2020). Prema istim
autorima do 2019. godine znacajan broj ovih insekata koji
napadaju $umske i ukrasne vrste drveca i zbunja opisane
suu Europi (njih ukupno 449). Promatrano, godi$nje u Eu-
ropi nadena je 6,1 nova vrsta za razdoblje od 2000. godine.

Cacopsylla pulchella Low, 1877. je prvi put otkrivena na po-
drudju Europe u Francuskoj 1964. godine (Hodkinson i
White, 1979). Prema Mifsud et al, (2010) prirodno se nalazi
uistoénom Mediteranu, gdje je strogo vezana za domacina
judino drvo Cercis siliquastrum L.. Kasnije je ova invazivna
vrsta otkrivena i u drugim zemljama: Austrija, Velika Brita-
nija, Greka, Svicarska i Turska (Zeidan-Geze i Burckhardt,

1998), Slovenija (Seljak, 2006), Madarska (Ripka, 2008), Nja-
macka, Italija, Ukrajina (Burckhardt, 2010), Spanjolska, Por-
tugal (Sanchez, 2011), Srbija (Jerini¢-Prodanovi¢, 2011) Ru-
sija (Balakhnina et al. 2015) i Hrvatska (Pernek et al. 2020).

Ovo je monofaga vrsta, ¢iji je domacin judino drvo Cercis
siliquastrum (Burckhardt 1999) ali moze biti na C. cana-
densis (Balakhnina et al. 2015). Stetno djelovanje insekta
ogleda se u izrazenoj hlorozi i susenju biljaka (Rapisarda i
Belcari 1997).

Cilj ovoga rada je bilo utvrdivanje prve prisutnosti ovog
insekta morfoloskim putem na istrazivanim lokalitetima u
Bosni i Hercegovini.

MATERIJAL | METODE
MATERIALS AND METHODS

Istrazivanja su provedena na pet (5) lokaliteta (tablica 1).
Istim je obuhvaéeno da objekti istrazivanja budu na po-
drudju Bosne (1) lokalitet, koji ujedno predstavlja i konti-

'Prof. dr. sc. Osman Mujezinovi¢, Faculty of Forestry, University of Sarajevo, Zagrebacka 20, 71000 Sarajevo, Bosnia and Herzegovina. E-mail: osmansfs@yahoo.com
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Tablica 1. Lokaliteti prvog nalaza Cacopsylla pulchella u Bosni i Hercegovini
Table 1. Localities of first record of Cacopsylla pulchella in Bosnia and Herzegovina

Sumarski list, 7-8, CXLV (2021), 363-366

Cacopsylla pulchella Potvrdeno —

Broj pregledanih stabala

Datum — Date Lokalitet, ulica — Locality, street Koordinate — Coordinates Gacopsyiia pulchells confirmed.  The checksdinumber of trees

Sarajevo, oo A o pi g Ne

03. 06. 2020. e, 43°51°02"N 18°24°01"E No 9

g '\:::;:r 43°20'37°N 17°48'25"E; 0 6

04. 06. 2020. M:réala Tit?a'i 43°20'09"N 17°48'59"E; Yes 4

Nikole Subi¢a Zrinjskog. AU A S
Capljina, 010101 4 Qo El Da

04. 06. 2020. Fra Didaka Buntica. 44°12'21"N; 18°25'47"E Yes 4
Neum, L LI A a0ma e Da

04. 06. 2020. But/Susiog Ante. 44°55'28"N; 17°37'23"E Yes 4

05. 06. 2020. Liubuski, 43°11°55"N; 17°32'44"E Da 3
Vukovarska. Yes

nentalni dio, te (4) druga objekta s podrucja Hercegovine,
odnosno mediteranski dio.

S obzirom na to da istrazivanjima nije utvrdivan intenzitet
pojave insekta, pregledani su listovi s razlicitih pozicija,
kako bi se samo utvrdila prisutnost njegove pojave.

B _.‘_‘_:!r? 5T

Larve iimaga Cacopsylla pulchella sakupljeni i pohranjeni
u 75% etanol, te lisni materijal u herbarij radi kasnijih
morfoloskih analiza. Determinacija $tetnika je obavljena
u laboratoriju Katedre za zastitu $uma i urbanog zelenila
Sumarskog fakulteta Univerziteta u Sarajevu. Ista je pro-
vedena po klju¢evima Hodkinson i White (1979), Logi-
nova (1964) i Burckhardt (1999). Razvojni stadiji insekta
su fotografirani digitalnim fotoaparatom Nikon D7500,
objektiv AF-S Micro NIKKOR 60 mm 1:2.8 G ED. Nakon
provedenih morfoloskih analiza primjerci $tetnika pohra-
njeni su u hladnjaku. Ovim istrazivanjem nije proucavana
biologija vrste.

REZULTATI

U Bosni i Hercegovini, Cacopsylla pulchella utvrdena je
na Cetiri (4) lokaliteta, od ukupno pet (5) istrazivanih
(tablica 1).

Slike 1 2. Imago Cacopsylla pulchella na licu judinog drveta i razliiti
stadiji nimfe na licu i nali¢ju (foto Mujezinovic)

Picture 1 and Picture 2. The adult Cacopsylla pulchella on the face of Ju-
das tree of leaf and different stages of nymphs on the underside of Judas
tree of leaf (photo Mujezinovic)

Slika 3. Imago Cacopsylla pulchella na plodu (mahuni) Cercis siliquas-
trum (foto Mujezinovic)

Picture 3. The adult Cacopsylla pulchella on the Cercis siliquastrum of fruit
(photo Mujezinovi¢)
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Slika 4. Kloroti¢ne i pocetak nekroti¢nih mrlja na listu Cercis siliquas-
trum (foto Mujezinovic)
Picture 4. The chlorotic and necrosis spots on the Cercis siliquastrum of
leaf (photo Mujezinovic)

Cacopsylla pulchella je prvi puta otkrivena u Bosni i Herce-
govini na judinom drvetu Cercis siliquastrum.

Na napadnutim listovima, licu i nali¢ju, uo¢avaju se odre-
deni stadiji insekta, nimfe razli¢itog stupnja razvoja i imaga
(slike 1 - 3), te hloroza i nekroza listova (slika 4). Nije utvr-
deno susenje listova.

RASPRAVA | ZAKLJUCCI
DISCUSSION AND CONCLUSIONS

Na osnovi predstavljenih rezultata istrazivanja (tablica 1 i
slike 1 —4) Cacopsylla pulchella je prisutna na podruéju Bo-
sne i Hercegovine. Prvi puta je utvrdena u maju 2020. go-
dine na $irem podrucju Hercegovine, dok njezina prisut-
nost nije zabiljezena u kontinentalnom dijelu (tablica 1).
Prema (Mifsud et al., 2010) smatra se invazivnom vrstom
na podrucju Europe.

Listovi napadnutih biljaka, promatraju¢i iz daljine na sebi
sadrze bjelicastosive mrlje, §to ustvari predstavlja brojne
jedinke insekta razlicitih razvojnih faza (slike 11 2). Imaga
su zelenosmede boje. Na grudnom segmentu imaju naran-
Caste pruge. Trbuh je tamnosmede boje (slika 3). na pred-
njim krilima su prisutne tamnosmede pjege. Nimfe imaju
pet razvojnih stadija (Jerini¢-Prodanovi¢, 2011). Prema
(Balakhnina et al. 2015) pocetni stadiji su zute boje (slika
2), a presvlacenjem se boja mijenja. U posljednjem stadiju
razvoja ovog stadija je svjetlozelene boje sa poluprozirnim
vrhovima krila (slika 4). Na podru&ju Svicarske (Burck-
hardt, 1999) i Srbije (Jerini¢-Prodanovi¢, 2011) utvrdeno
je da insekt razvija jednu generaciju godis$nje, dok su prema
(Rapisarda i Belcari 1997) na podruc¢ju Italije pronadene tri
generacije godi$nje. Nimfe imaju pet razvojnih stadija
(Jerini¢-Prodanovi¢, 2011). Pocetni stadiji su Zute boje
(slika 2), a presvlacenjem se boja mijenja. U posljednjem
stadiju razvoja ovog stadija je svjetlozelene boje sa polupro-
zirnim vrhovima krila (slika 4).

o

Stetno djelovanje Cacopsylla pulchella ogleda se u umanje-
nju asimilacijske povrsine napadnutih listova, uzrokujuci
njihovu hlorozu i nekrozu (slika 4). Na ovaj nacin osteceni
listovi narusavaju estetski izgled stabala u urbanim povr-
$inama.

Na temelju prvog nalaza Cacopsylla pulchella moze se za-

Kljuditi sljedece:

- Stetnik je u Bosni i Hercegovini utvrden u njenom medi-
teranskom dijelu 2020. godine;

- Prisutnost $tetnika nije potvrdeno u kontinentalnom
dijelu zemlje;

- Pronadena su imaga i nimfe ove vrste na listovima judi-
nog drveta Cercis siliquastrum;

— Utvrdena Stetnost ove vrste ogleda se u klorozi i nekrozi
listova te umanjenju fotosintetske i estetske funkcije i

- Potrebna su dodatna istrazivanja bionomije, Stetnosti i
$irenja $tetnika na stablima judinog drveta te ostalim do-
macinima u Bosni i Hercegovini.
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SUMMARY

This research is first record of Cacopsylla pulchella in Bosnia and Herzegovina. The insect was deter-
mined on a Judas tree Cercis siliquastrum at four localities in the june 2020 year.

The examined material is kept in the laboratory, Department of Forest Protection, faculty of Forestry,
University of Sarajevo, Bosni and Herzegovina.

We have determined adults of C. pulchella an olive-drab or brownish green colour and nymphs green
colour.

Since this is a foreign and potentially invasive species, its spread throughout the territory of Bosnia
and Herzegovina can be expected, Herzegovina especially.

KEY WORDS: Cacopsylla pulchella, alien pest, Judas tree, Cercis siliquastrum, chlorotic spots, Bosnia
and Herzegovina.
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EVALUATION OF THE PERFORMANCE
BETWEEN POST PROCESS KINEMATIC
AND STATIC TECHNIQUE IN THE FOREST

ENVIRONMENT

PROCJENA USPJESNOSTI POSTPROCESNE KINEMATICKE
| STATICKE TEHNIKE U SUMSKOM OKRUZENJU

Ating PIRTI, Ramazan Giirsel HOSBAS

SUMMARY

A GNSS involves a constellation of satellites orbiting Earth, continuously transmitting signals that enable users to
determine their three-dimensional (3D) position with global coverage. The positioning principle is based on solv-
ing an elemental geometric problem, involving the distances (ranges) of a user to a set of at least 4-5 GNSS satel-
lites with known coordinates. These ranges and satellite coordinates are determined by the user’s receiver using
signals and navigation data transmitted by the satellites; the resulting user coordinates can be computed to an ac-
curacy of several metres. However, centimetre-level positioning can be achieved using more advanced techniques
(kinematic). GPS/GLONASS technique is becoming compulsory for many applications concerning forest man-
agement and inventory. This paper aims to comparing the coordinates resulted from Post Process Kinematic with
the resulted coordinates for the same points resulted from static technique. Nonetheless, it appears that forest
measurements with + 1 cm accuracy cannot be guaranteed on all occasions, since difficult situations may lead to
greater errors (about £10 cm accuracy for horizontal components and about + (20-100) cm accuracy for vertical

components).

KEY WORDS: Post Process Kinematic, Static, Forest, Accuracy, Precision

INTRODUCTION
uvoD

Utilization of the GNSS technology is current topic. This
technology appears to be as the most advantageous at den-
sifying of the geodetic points in open areas, forest rides and
forest stands borders with following measurement under
the forest stand canopy by classic terrestrial methods. Re-
sults of the GNSS measurements are dependent on the
method of measurement, length of the observation, satel-
lite system, number, type and position of the satellites. At
forest mapping as the most advantageous appears the static

method of the GNSS. In the forest stands conditions at the
kinematics (Real-Time Kinematic) and also at the Stop and
Go method of the GNSS is coming to higher fluctuations
of the errors in position (tenths of centimetres), hence there
is no possibility of utilization of these methods at point
fields creation, at property boundaries surveying with the
fourth class of the mapping accuracy, which is required as
the minimum. Also next factors have an influence on the
measurement, for example type of the forest stand, mean
thickness, canopy, and crop density. Influence has also sea-
son and location of the measured points in terrain. Here
takes a role terrain configuration, exposure, appearance of

Prof. Dr. Antic Pirti, Assistent Prof. Dr. Ramazan Gtirsel Hosbas, Department of Surveying Engineering, Yildiz Technical University, Davutpasa Campus, 34220 Esenler,

Istanbul, Turkey. e-mail: atinc@yildiz.edu.tr
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shading trees close to measured point. At point fields den-
sifying it is important to pay an attention on the optimal
point arrangement. Points should be placed in open areas
(borders of the forest stands, forest rides), to have secured
an optimal signal receiving, but also with the optimal pos-
sibility of the projected point field utilization for next ter-
restrial measurements (El-Mowaty 2000), (Kaartinen et all
2015), (Pirti 2013), (Pirti 2016), (Pirti 2005), (Pirti 2008),
(Wright et all 2017).

Kinematic surveying can provide immediate results using
the real-time kinematic (RTK) mode or in the office using
the post-process kinematic (PPK) mode. In post-processed
kinematic (PPK) surveys, the collected data are stored on
the survey controller or receiver until the fieldwork is com-
pleted. The data are then processed in the office using the
same software and processing techniques used in static sur-
veys. Data latency is not a problem in PPK surveys since
the data is post processed. Other advantages of PPK surveys
are that (1) precise ephemeris can be combined with the
observational data to remove errors in the broadcast
ephemeris and (2) the base station coordinates can be re-
solved after the fieldwork is complete. Thus, the base sta-
tion’s coordinates do not have to be known prior to the sur-
vey. The lack of data latency and use of a precise ephemeris
results in PPK surveys having slightly higher accuracies
than those obtainable from RTK surveys. After the data is
collected, it is loaded into the processing software. An ad-
vantage PPK surveys have over RTK surveys is that precise
ephemeris can be used in the processing (Kaartinen et all
2015), (EI-Mowaty), (Wolf 2008).

Forest canopy affects the GNSS signals because of obstruc-
tion, attenuation, and reflection. So, line-of-sight GNSS sig-
nals are obstructed by solid objects. The signal is blocked
by tree trunks, larger branches, and terrain features such as
mountains. The signals are weakened and attenuated by
leaves and small branches. This attenuation can make it
very difficult for a GNSS receiver to track the signals. At
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some point, the receiver will not be able to track the signal
at all and the effect will be the same as if the signal was ob-
structed. Even if the signal can be tracked, some receivers
will have difficulty in measuring the pseudoranges accu-
rately. The phenomenon of a satellite signal reaching an
antenna by more than one path (direct and some reflected
paths) is called multipath. This multipath can cause large
variations in position estimates in a variety of environment,
e.g., under forest canopy. Modern GNSS systems have been
improved for the satellite tracking technology so that
weaker signals can be observed under trees with foliage
(Note that dense foliage will still cause cycle slips). In spite
of this advanced tracking capability, the signals are noisier,
weaker and more likely to be subject to multipath and dif-
fraction. The surveyor should be aware that positions may
not be accurate despite the quality indicators showing good
solutions (Kaartinen 2015), (Wright 2017), (Pirti 2016),
(Pirti 2005), (Pirti 2008), (Pirti 2010). The aim of this study
is to assess the achievable accuracy of PPK surveys in the
forest area.

MATERIALS AND METHODS
MATERIJALI | METODE

The work was performed in Turgutlu, Manisa, Turkey (Fig-
ure 1). The site was selected in the Derbent-Camlik Forest
District, Turgutlu. The four points (P5, P6, P7 and P8) were
marked in Derbent-Camlik District, in the forest area. The
four points were selected with the intention of achieving
maximally different measurement conditions, See Figures
2 and 3. This means that points were selected in both nor-
mal and difficult survey conditions. The four points to be
measured were fixed with either asphalt nails. All static
GNSS surveys were performed using four Satlab SL600 re-
ceivers. A static GNSS survey was performed in order to
determine the coordinates of these four points. The surveys
in this primary network were carried out with at least 5
hours (10:30-15:30) of observation times. The minimum

Forest Area
P6 _

Figure 1. Project area and four points (P5, P6, P7 and P8) in the forest area
Slika 1. Podrucije projekcije i Cetiri tocke (P5, P6, P7 i P8) u Sumskom podrucju
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Figure 2. Skyplot at P6 (b), P7 (c) and P8 (d), strong obstruction by the trees; skyplot at P5 (a) in the unobstructed area between 10:30-15:30 hours.
Slika 2. Skica satelita na P6 (b), P7 (c) i P8 (d), s velikim smetnjama od stabala; skica satelita na P5 (a) u neometanom podrucju od 10:30 do 15:30 sati.

elevation cut-off angle and the sample rate were 10 degrees
and 30 seconds, respectively. The performance specifica-
tions of the Satlab SL600 receivers are 8 mm+1.0 ppm for
horizontal and 15 mm+1.0 ppm for vertical positioning
(kinematic); 2.5 mm+1.0 ppm for horizontal and 5 mm+1.0
ppm for vertical positioning (static). Points P6, P7 and P8
were located in the forest environments, but P5 was located
in the unobstructed area (clear line of sight) (Pirti 2013).

As known, the forest canopy caused severe obstruction of
the sky for these three points (especially for P6, P7 and P8
points) in the project area, see Figures 1, 2 and 3. The pro-
blem shown by the sky plot 0f 10.30-15.30 hours for P6, P7
and P8 is typical for the whole day: several satellites were

shaded by the forest, but were still tracked by the receivers
see Figures 2b, 2c and 2d. However, all observed satellites
for P5 point were not shaded due to the clear-line-of sight,
see Figure 2a.

RESULTS
REZULTATI

Static Processing — Staticka obrada podataka

Static data collection produces the most accurate and reli-
able results due to the amount of data collected during each
observation. The disadvantage is in productivity. Long ob-
servations at each point reduce the number of points that
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Figure 3. Points P6, P7 and P8 in the study area (a, b, c) and sky visibility from Points P6, P7 and P8 (d, e, f), respectively
Slika 3. Tocke P8, P7 i P8 u podrudju istrazivanja (a, b, c) i vidljivost neba s tocaka P6, P7 i P8 (d, e, f)

can be collected in a day. The data processing and network
adjustments were carried out using Topcon Magnet Tools
Software. In the adjustment procedure, ITRF 2014 coordi-
nates 2020.50 epoch of SALH point (CORS-TR point being
used in Manisa) were held fixed (Table 1). The CORS-TR
station SALH was about 28 km away from the project site,
see Figure 1 (Pirti 2016), (El-Mowaty 2000), (Wolf 2008).

Post-Process Kinematic (PPK) Method —
Postprocesna kinematicka (PPK) metoda

Although kinematic data collection has the advantage of
high productivity, it has some disadvantages. Accuracy is
not as well as with static data collection. The impact of the
bad signal quality on the positioning results is naturally
worse for kinematic positioning than for static processing

occurs. Kinematic surveying can provide immediate results
using the real-time kinematic mode or in the office using
the post-process kinematic mode (Kaartinen 2015), (Pirti
2016), (El-Mowafy 2000), (Wolf 2008), (URL1).

Horizontal Accuracy — Horizontalna to¢nost

In the analysis, the static GNSS survey results were compa-
red with PPK survey results. The PPK (epoch-by-epoch)
derived coordinates of the four points (P5, P6, P7 and P8,
see Figures 4, 5, 6 and 7) were compared with their coordi-
nates as precisely determined by using static surveys. The
static survey was performed to control and evaluate the
performance of the PPK surveys. Figures 4, 5, 6 and 7 show
the results of epoch-by-epoch kinematic processing (PPK)
of about 5 hours session for the baselines SALH-P5, SALH-

Table 1. Coordinates and their standard deviations of the three points in ITRF 2014 coordinates 2020.5 epoch.
Tablica 1. Koordinate i standardne devijacije triju toCaka s koordinatama ITRF 2014 u epohi 2020.5

Std(X) (m) Std(Y) (m) Std(H) (m)
SALH 4261719,749 598034,370 156,060 0 0 0
P5 4261910,870 569991,641 153,588 0,003 0,003 0,011
P6 4261945,920 569916,745 156,332 0,003 0,003 0,012
P7 4261963,134 569905,472 156,114 0,003 0,003 0,012
P8 4261997,158 569894,426 155,314 0,004 0,004 0,015
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Figure 4. Epoch-by-epoch horizontal coordinate results of P5 point by using post-processed kinematic (PPK) module, deviation from static results.
Slika 4. Rezultati horizontalnih koordinata za tocku P5 epohu po epohu pomocu postprocesnog kinematickog (PPK) modula, devijacija od statickih rezultata

P6, SALH-P7, and SALH-P8 by using Topcon Magnet To-
ols Software. Figures 4, 5, 6 and 7 show the deviations for
P5, P6, P7 and P8 points, in Easting (Y), Northing (X) co-
ordinate directions. The comparison of the results of the
PPK and static surveys for P5 point shows that the variati-
ons were generally about + (1-10) cm in horizontal coor-
dinates between 10:30 hour and 15:30 hour, see Figure 4.
Between 10:30 hour and 15:30 hour, the integer ambiguity
value fixed for all of this time period (10:30-15:30 hour) for
P5 (clear line-of-sight). The horizontal coordinate differen-
ces at this time period between the PPK surveys and the
static surveys differed up to about + (1-5) cm, see Figure 4.

The comparison of the results of the PPK and static surveys
for P6 point shows that the variations were generally about
+ (0-250) cm in horizontal coordinates between 10:30 hour
and 14:30 hour. The ambiguity solution not fixed at the pe-
riod (between 10:15 and 11:00 hour, between 11:15 and
14:45 hours). The signal scattering due to the trees causes
strongly fluctuating epoch results, with ranges of + (250
cm) for the north and east components, see Figure 5. Be-
tween 11:00 and 11:15 hour; the integer ambiguity value
fixed. The horizontal coordinate differences at these peri-
ods between the PPK surveys and the static surveys differed
up to about + (0-10) cm, see Figure 5.

The comparison of the results of the PPK and static surveys
for P7 point shows that the variations were generally about
+ (0-150) cm in horizontal coordinates between 10:30:00
hour and 15:30:00 hour (except for between 6:30-7:30
hour). The ambiguity solution not fixed at this period. The
signal scattering due to the trees causes strongly fluctuating
epoch results, with ranges of + (0-150) cm for the north
and east components, see Figure 6. Between 10:45 hour and
11:00 hours, between 15:10 and 15:30; the integer ambigu-
ity value fixed. The horizontal coordinate differences at this
period between the PPK surveys and the static surveys dif-
fered up to about + (0-10) cm, see Figure 6.

The comparison of the results of the PPK and static surveys
for P8 point shows that the variations were generally about
+ (0-200) cm in horizontal coordinates between 10:30:00
hour and 15:30:00 hour (except for between 11:30-11:45
hour). The ambiguity solution not fixed at this period. The
signal scattering due to the trees causes strongly fluctuating
epoch results, with ranges of + (0-200) cm for the north
and east components, see Figure 7. Between 11:30 hour and
11:45 hours; the integer ambiguity value fixed. The hori-
zontal coordinate differences at this period between the
PPK surveys and the static surveys differed up to about +
(0-10) cm, see Figure 7.
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Figure 5. Epoch-by-epoch horizontal coordinate results of P6 point by using post-processed kinematic (PPK) module, deviation from static results.
Slika 5. Rezultati horizontalnih koordinata za tocku P6 epohu po epohu pomoéu postprocesnog kinematitkog (PPK) modula, devijacija od statickih rezultata
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Figure 6. Epoch-by-epoch horizontal coordinate results of P7 point by using post-processed kinematic (PPK) module, deviation from static results.
Slika 6. Rezultati horizontalnih koordinata za tocku P7 epohu po epohu pomoéu postprocesnog kinematitkog (PPK) modula, devijacija od statickih rezultata
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Figure 7. Epoch-by-epoch horizontal coordinate results of P8 point by using post-processed kinematic (PPK) module, deviation from static results.
Slika 7. Rezultati horizontalnih koordinata za tocku P8 epohu po epohu pomocu postprocesnog kinematickog (PPK) modula, devijacija od statickih rezultata
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Figure 8. Epoch-by-epoch vertical coordinate differences results of four points by using post-processed kinematic module, deviation from static results
Slika 8. Rezultati razlika u vertikalnim koordinatama za Cetiri totke epohu po epohu pomocu postprocesnog kinematickog modula, devijacija od statickih rezultata.
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Figure 9. Epoch-by-epoch vertical coordinate differences results of four points by using post-processed kinematic module, deviation from static
results (below 20 cm)

Slika 9. Rezultati razlika u vertikalnim koordinatama za Cetiri tocke epohu po epohu pomocu postprocesnog kinematickog modula, devijacija od statickih
rezultata (manje od 20 cm).
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Figure 10. Epoch-by-epoch all of three-dimensional coordinate differences results of four points by using post-processed kinematic module, de-
viation from static results

Slika 10. Rezultati razlika svih trodimenzionalnih koordinata za Cetiri tocke epohu po epohu pomoéu postprocesnog kinematickog modula, devijacija od
statickih rezultata.
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Vertical Accuracy — Vertikalna tocnost

The comparison of the results of the PPK and static surveys
for P5, P6, P7 and P8 points show that the variations were
generally about + (8-272) cm in vertical coordinates be-
tween 10:00 hour and 15:30 hour, see Figure 8 (except for
11:30-11:45 hours). The ambiguity solution not fixed at this
time period. Between 11:30 hour and 11:45 hours, the in-
teger ambiguity value fixed. The vertical coordinate differ-
ences at this period between the PPK surveys and the static
surveys differed up to about 20 cm, see Figure 9.

The comparison of the results of the PPK and static surveys
for P5 point shows that the variations were generally about
+ (1-10) cm in three dimensional coordinates between
10:30 hour and 15:30 hour, see Figure 10. The comparison
of the results of the PPK and static surveys for P6, P7 and
P8 points shows that the variations were generally about +
(0-1000) cm in three dimensional coordinates between
10:30 hour and 15:30 hour. The signal scattering due to the
trees causes strongly fluctuating epoch results for three
points, with ranges of £ (0-1000) cm for the north, east and
height components, see Figure 10. The impact of the bad
signal quality on the positioning results is naturally worse
for kinematic positioning than for static processing occurs.

The coordinate differences at the certain time intervals for
P6, P7 and P8 points in the forest areas between the PPK

surveys and the static surveys differed up to about + (0-50)
cm, see Figure 11.

Consistency of the Static and PPK Results —
Dosljednost statickih i PPK rezultata

To check the compatibility of the PPK technique with the
static technique, the three dimensional (3D) misclosure
vectors were computed as follows (Pirti 2013):

m12; = (Xppx = Xstari)” + Yopx = Yo + (Hppg = Hyie)> (1)

m,; is the misclosure vector (in metres) for all of the points,
Yppxand X,pi are the easting (Y) and northing (X) coordi-
nates (in metres) of the four points from PPK survey coor-
dinates, Y, and X, are the easting and northing coor-
dinates of the four points (P5, P6, P7 and P8) from static
surveys.

Figure 12 shows the horizontal misclose vectors for these
four points. In this study the most important criteria in PPK
measurement technique are survey time and fixed of the
integer ambiguity value. Except for the partial and float am-
biguity solutions for P5, P6, P7 and P8 points within forest
and unobstructed environments (see Figure 12), the results
clearly show that the PPK technique is a stable method and
about + (0-100) cm level of accuracy is generally obtainable
(Pirti 2009).
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Figure 11. Epoch-by-epoch vertical coordinate differences results of three points (P6, P7 and P8) by using post-processed kinematic module, de-

viation from static results (below 50 cm for P6, 20 cm for P7 and P8)

Slika 11. Rezultati razlika vertikalnih koordinata za tri tocke (P6, P7 i P8) epohu po epohu pomocu postprocesnog kinematickog modula, devijacija od

statickih rezultata (manje od 50 cm za P6, 20 cm za P7 i P8).
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Figure 12. 3D misclosure vectors for all four points in the project area (below 1 m)
Slika 12. 3D pogreska zatvaranja vektora za sve Cetiri tocke u podrucju projekta (ispod 1 m)

ZAKLJUCGAK
CONCLUSIONS

GNSS use in forest environment that is particularly chal-
lenging to the CORS-GNSS signal reception due to mul-
tipath and direct signal blockages, which significantly affect
the signal processing and further degrade the position ac-
curacy and availability. PPK method is very efficient yet in
difficult situations we are going to encounter certain accu-
racy problems. Forest environments should also be classi-
fied under difficulty situations. In this study the most im-
portant criteria in PPK measurement technique are survey
time and fixed of the integer ambiguity value. To raise mea-
surement reliability there, results from different resolutions
of ambiguities should be used on each point. This would
enhance survey reliability and accuracy. Nonetheless, it ap-
pears that forest measurements with + 1 cm accuracy can-
not be guaranteed on all occasions, since difficult situations
may lead to greater errors for this study (about £ 0-10 cm
accuracy for horizontal components and about + (0-100)
cm accuracy for vertical components).
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SAZETAK

GNSS ukljucuje konstelaciju satelita koji kruze oko Zemlje neprestano prenoseci signale koji
omogucuju korisnicima da odrede svoj trodimenzionalni (3D) polozaj s globalnom pokriveno$cu.
Princip pozicioniranja temelji se na rje$avanju osnovnog geometrijskog problema koji ukljucuje
udaljenost (raspon) od korisnika do niza od najmanje 4-5 GNSS satelita s poznatim koordinatama.
Navedene udaljenosti i koordinate satelita odreduju se pomocu korisnikovog prijamnika putem sig-
nala i navigacijskih podataka koje prenose sateliti; dobivene koordinate korisnika mogu se izra¢unati
s odmakom od nekoliko metara. Medutim, centimetarski precizno pozicioniranje moze se postici
pomocu naprednijih tehnika (kinematickih). GPS/GLONAS tehnika postaje obvezna u mnogim sit-
uacijama koje se ti¢u uredivanja $uma i izmjere. Cilj ovoga rada je usporedba koordinata dobivenih
postprocesnom kinematikom s koordinatama za iste tocke dobivene statickom tehnikom. Usprkos
tomu, ¢ini se da se ne moZe jamciti izmjera Sume s precizno$éu od £1 cm u svim slucajevima, buduci
da zahtjevne situacije mogu uzrokovati vece greske (preciznost od oko £10 cm za horizontalne kom-
ponente i oko £(20-100) cm za vertikalne komponente)

KLJUCNE RIJECI: postprocesna kinematika, statika, $uma, to¢nost, preciznost
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ULOGA EKOLOSKE CERTIFIKACIJE
U KONTEKSTU ODRZIVOG GOSPODARENJA
SUMAMA REPUBLIKE HRVATSKE

THE ROLE OF ECOLOGICAL CERTIFICATION IN
THE CONTEXT OF SUSTAINABLE FOREST MANAGEMENT

IN THE REPUBLIC OF CROATIA

Matija LANDEKIC'*, Ana GAJSEK?, Gabrijela SELETKOVIC?, Mario SPORCIC'

SAZETAK

Neodrzivost i nesrazmjer izmedu dostupnosti resursa i trziSne ekonomije, te ustrajna degradacija okolisa, rezultat
su pojave politicki podrzanog globalnog koncepata odrzivi razvoj. U poslovnom svijetu $iroko prihvacenih oblika
ponasanja koje su poslovne organizacije prihvatile i primjenjuju kao odgovor na zahtjev za odrzivim razvojem je
»drustveno odgovorno poslovanje«. Poduzeca u sektoru Sumarstva okoli$ni aspekt drustveno odgovornog po-
slovanja provode u praksi kroz (a) certifikaciju Suma kao mehanizam unapredenja upravljanja i gospodarenja
$umama te (b) kroz certifikaciju ekoloskih proizvoda. Shodno navedenom, u uvodu rada daje se prikaz krovnih
organizacija i nacionalnih modela certifikacije poljoprivrednih i $umarskih proizvoda. Sredi$nji dio rada prika-
zuje zakonodavni okvir i postupak stru¢ne kontrole u ekoloskoj proizvodnji. Dodatno, u sredi$njem dijelu rada
isti¢u se primjeri dobre prakse certifikacije nedrvnih $umskih proizvoda kroz FSC standarde i ekolosku certifi-
kaciju proizvoda. U sklopu diskusije i zaklju¢aka navode se klju¢ni razlozi za slabu zainteresiranost ekoloske cer-
tifikacije, ali i sakupljanja i prerade, nedrvnih Sumskih proizvoda u Republici Hrvatskoj. Zaklju¢no se navodi
potreba pronalazenja idejnog rjesenja tranzicije sa prema trupcu orijentiranog tradicionalnog gospodarenja, na

multifunkcionalno odrzivo gospodarenje pod motom »od trupca ka bobici«.

KLJUCNE RIJECI: $umarstvo, zastita okolisa, certifikacija, eko-oznake, FSC

1.UVOD
INTRODUCTION

Industrijska revolucija potaknula je ekonomski rast
predvoden industrijalizacijom zasnovanoj na znanosti i
tehnologiji $to je ubrzo postalo temelj socioekonomskog
razvoja, ali ujedno i snazan ¢imbenik degradacije okolisa
(Matesic i dr. 2015). Povecana potro$nja, ne samo neob-

novljivih, ve¢ i obnovljivih resursa, rezultirala je degradaci-
jom svih ekosustava koje planet Zemlja ne uspijeva obnoviti
onom brzinom kojom ih ljudska populacija trosi. Global
Footprint Network (2020) procjenjuje da prosjecno svakih
osam mjeseci ljudska populacija trosi obnovljive resurse i
kapacitete za apsorpcijom CO, koji odgovaraju onima koje
planet moze isporuciti na godisnjoj razini. Ekonomskim
rje¢nikom, ljudska populacija trosi glavnicu umjesto da Zivi
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od kamate, $to je rezultiralo porastom staklenickih plinova
u atmosferi kao glavnim pokretacem klimatskih promjena.

Neodrzivost i nesrazmjer izmedu dostupnosti resursa i
trzi$ne ekonomije uzrokovalo je jacanje drustvene svijesti
za racionalnijim kori$tenjem prirodnih bogatstva u sklopu
gospodarske aktivnosti. Kao posljedica potvrde da ljudska
gospodarska djelatnost utje¢e na trajnu degradaciju okolisa
dolazi do pojave politicki podrzanog globalnog koncepata
odrzivi razvoj koji je upotrijebljen 1987. godine u tzv.
Brundtlandovom izvjestaju » Our common future« (Nasa
zajednicka buduénost) od strane Svjetske komisije za okoli$
i razvoj. Osnovna ideja odrzivog razvoja je omoguditi
zadovoljenje potreba sadasnje generacije, ali bez posljedica
po generacije koje dolaze (The Brundtland report 1987,
Bakari¢ i dr. 2015). U skladu s navedenim, jedan od $iroko
prihvacenih oblika ponasanja koje su poslovne organizacije
prihvatile i primjenjuju kao odgovor na potrebu za odrzivim
razvojem je drustveno odgovorno poslovanje (Matesi¢ i dr.
2015).

Drustveno odgovorno poslovanje (DOP) je oblik samokon-
trole i samouredenja poslovnih organizacija kojima je cilj
stvoriti novu vrijednost uz minimalne $tete za okoli$ te
maksimalne koristi za drustvo (Mate$i¢ i dr. 2015). Prema
Buhmannu (2006) jednostavna definicija DOP koja se Cesto
koristi glasi »¢initi viSe nego $to je propisano zakonomse,
dok Europska komisija definira DOP kao koncept prema
kojemu poduzeca dobrovoljno odluc¢uju pridonijeti boljitku
drustva i ¢is¢em okolisu (European Commission Green Pa-
per, 2001). Danas je na snazi definicija koju je u svojoj Ko-
munikaciji o DOP-u objavila Europska komisija 2011. go-
dine, a koja kaze da je DOP odgovornost poduzeca za
njihov utjecaj na drustvo (Mates$i¢ i dr. 2015). Danasnji ob-
lik koncept drustveno odgovornog poslovanja pocinje
dobivati u drugoj polovini dvadesetog stolje¢a zbog indus-
trijalizacije koja je dovela do deforestacije, devastacije i ero-
zije tla, prekomjerne emisije staklenickih plinova i nekon-
trolirane potro$nje kemikalija koje imaju iznimno $tetan
utjecaj na okolis, a pesticidi i herbicidi ne samo da $tete
okoli$u nego i ljudskom zdravlju (Matesic¢ i dr. 2015). Na
operativnoj razini poduzeca provedba DOP-a funkciona-
Ino se razvrstava u tri kategorije:

(a) Socijalno odgovorno upravljanje (Slika 1) kao npr. ISO
14001 standard upravljanja vezan za utjecaj na okolis;
EU EMAS standard upravljanja vezan za utjecaj na oko-
li§ razvijen od Europske Komisije; SA 8000 standard
upravljanja temeljen na 13 medunarodnih konvencija
vezanih za ljudska prava i dr.

(b) Eko-oznake (Slika 1) kao npr. medunarodni savez za
socijalnu i okolisnu akreditaciju te oznacavanje (ISEAL
ALLIANCE), a ¢iji ¢lan je i vodeci FSC sustav za certi-
fikaciju Suma; globalna mreza eko-oznacavanja (GEN)
¢iji ¢lan je Europska Unija s popratnom EU eko-ozna-
kom (engl. EU Ecolabel).
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Slika 1. Povezanost drustveno odgovornog poslovanja s najvaznijim
standardima upravljanja

Figure 1. The connection of corporate social responsibility with the most
important management standards

(c) Socijalno odgovorne investicije kao npr. » Ecosystem re-
newal« poduzece koje bazira svoje djelovanje na obnovi
eko-sustava u pojedinim okruzima, a koji su znatno
izmijenjeni izgradnjom tvornica.

Okoli$ni aspekt drustveno odgovornog poslovanja (Slika
1) sektor Sumarstva opcenito, tj. poduzece koje gospodari
$umskim resursom i/ili provodi gospodarsku djelatnost un-
utar predmetnog sektora, vidljiv je (a) kroz certifikaciju
$uma kao mehanizam unapredenja upravljanja i gospo-
darenja Sumama te (b) kroz certifikaciju ekoloskih proiz-
voda: pri ¢emu se misli na nedrvne Sumske proizvode i po-
dignute Sumske nasade. Poduze¢e Hrvatske sume d.o.o.,
kao klju¢ni akter u sektoru Sumarstva Republike Hrvatske,
0d 2002. godine nositelj je FSC certifikata za gospodarenje
$umama (HS 2020a). Predmetni certifikat jam¢i korisnic-
ima proizvoda i usluga da se drzavnom $umom gospodari
prema strogim ekoloskim, socijalnim i ekonomskim stan-
dardima. Dobivenim FSC certifikatom stvoreni su takoder
dodatni preduvjeti da samoniklo bilje, Sumski med i mnogi
drugi nedrvni $umski proizvodi budu valorizirani kao
ekoloski proizvodi (Rosa i Tonci¢ 2006). Hrvatski Sumarski
sektor, tradicionalno orijentiran prema drvnim proiz-
vodima, do danas$njeg dana nije dovoljno prepoznao
skriveni potencijal ekoloske proizvodnje i certifikacije
nedrvnih §umskih proizvoda. Uvazavajuci navedeno, os-
novna postavka rada odnosi se na prikaz zakonodavnog
okvira, operativnog postupka stru¢ne kontrole i skrivenog
potencijal ekologke certifikacije proizvoda unutar sektora
$umarstva Republike Hrvatske. Dodatna korist rada vezana
je za prikaz inozemnih primjera dobre prakse kod gospo-
darenja i certifikacije nedrvnih Sumskih proizvoda.
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1.1 EkoloSka certifikacija proizvoda opéenito —
Ecological certification of products in general

Inicijativa i temelj razvoja ekoloske certifikacije proizvoda
vezana je prvotno uz sektor poljoprivrede gdje je ekoloska
(»organska, biologka ili zelena«) proizvodnja definirana
Uredbom vije¢a EZ (br. 834/2007) kao sveobuhvatni sustav
upravljanja poljoprivrednim gospodarstvima i proizvodn-
jom hrane koji ujedinjuje najbolju praksu zastite okolisa,
visoku razinu biologke raznolikosti, o¢uvanje prirodnih
resursa, primjenu visokih standarda za dobrobit zivotinja i
proizvodne metode koje su prikladne s obzirom na to da
neki potro$aci prednost daju proizvodima proizvedenim
uz primjenu prirodnih tvari i procesa. Ekoloska proizvod-
nja u Sumi i na Sumskom zemlji$tu, prema kriterijima iz
vazeceg zakonodavnog okvira odnosi se na sabiranje i

GEN programa
GEN program
GEN programa
GEN program

Broj proizvoeda / izdanih certifikata
Number of products / certificates
1456 certifikata za 70692 proizvoda
1 456 certificates for 70 692 products
24 proizvoda
24 products

58637; 2https://greenseal.org/; *https://www.environmentalchoice.org.nz/our-licensees/2911093 -and-5819154-advance-international-cleaning-systems-nz-Itd/;

odgovornog poslovanja tvrtke. Zasada jo$ ne postoji zakon-
ska legislativa koja pravno obvezuje subjekte da svoju proiz-
vodnju usmjere iskljucivo na ekoloski zelen na¢in. Medutim
potraznja potrosaca na trzistu za »zelenim« proizvodima,
pritisak za odrzivim na¢inom rada, dodatna vrijednost cer-
tificiranih proizvoda uvjetno re¢eno primorava subjekte na
»zeleni prelazak« (Simlesa 2010).

Hrvatska
Croatia
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Europska unija
European Union

Velik broj organizacija za certifikaciju ekoloskih proizvoda
nalaze se pod krovnom, dobrovoljnom i nevladinom orga-
nizacijom - ISEAL (engl. International Social and Environ-
mental Accreditation Alliance). Medunarodna alijansa za so-
cijalnu i okoli$nu akreditaciju osnovana je 2000. godine u
New Yorku od osam nevladinih organizacija, a taj je broj
danas narastao na stalnih i punopravnih 23 ¢lanica orga-

Naziv modela
cvijet EU
EU Ecolabel or EU
Flower

Model name
9 Eko-oznaka EU ili

1%Prijatelj okoli$a
Environmental mate
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*https://www.sii.org.il/en/; *https://www.umweltzeichen.at/site/assets/files /1040/infografik_europaaustira_19032020.png; *http://www.nordic-ecolabel.org/the-nordic-swan-ecolabel/; "http://www.ecolabelindex.com/ecolabel/environmentally-

lzvori - Sources: 'http://wwuw.intracen.org/WorkArea/DownloadAsset.aspx?id
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nizacija diljem svijeta. Neke od njih su: FSC, Fair Trade USA,
Rainforest Alliance, SAI i dr. (izvor: https://www.isealal-
liance.org/). Organizacija slicna ISEAL-u jest GEN (engl.
Global Ecologabelling Network), osnovana 1994. kao neprof-
itna udruga (Slika 1) sa sjedistem u Ottawi, Kanada. Iako je
njezina primarna zadac¢a promicanje sektora eko-oznaka,
ono §to ju razlikuje od ISEAL-a (koji se orijentirao na pro-
cese certifikacije) je posvecenost ujednacavanju samih stan-
darda pruzanja eko-oznaka, pa su preko svojih ¢lanica par-
ticipativnim putem razvili temeljne genericke standarde za
pojedine grupe proizvoda. Organizacija trenuta¢no broji 27
¢lanica, gdje je Europska unija sa svojom EU eko-oznakom
kao dobrovoljnom shemom certifikacije proizvoda i usluga
jedna od ¢lanica (izvor: https://globalecolabelling.net/).

Nacionalne eko-oznake predstavljaju nacionalne standarde,
prema kojima se testiraju pojedini proizvodi s obzirom na
ekolosku prihvatljivost njihove proizvodnje. Ne postoji uni-
verzalni (genericki) standard, ve¢ se on kroz participativnu
konzultaciju razvija za svaku skupinu proizvoda (iru indus-
triju) posebno. Svaki sustav nacionalne eko-oznake podlozan
je drzavnoj regulatornoj kontroli, no ¢esto sam proces ins-
pekcije (certifikacije) obavljaju ili nevladine udruge, ili
privatna poduzeca registrirana za provodenje standarda. Un-
utar tablice 1. prikazane su klju¢ne informacije i oznake de-
set odabranih nacionalnih eko-oznaka iz Europe i Svijeta.

U Hrvatskoj Ministarstvo gospodarstva i odrzivog razvoja
nadlezno je za dvije eko-oznake: (a) nacionalni znak zastite
okolisa »prijatelj okoliSa« i (b) znak zastite okolisa Europske
unije tj. »cvijet EU« (Tablica 1). Oba znaka spadaju u Tip I
dobrovoljna ekooznake i deklaracija koja je definirana
medunarodnom normom EN ISO 14024:2000 (hrvatska
norma, HRN ENISO 14024:2008). Cilj programa ekoloskog
obiljezavanja Tipa I je da se doprinese smanjivanju $tetnih
utjecaja na zivotnu sredinu, koji potic¢e od proizvoda. Tip I
oznaka se daje samo proizvodima koji su u svojoj kategoriji

oznake su ponajprije namijenjene trzi$tu, odnosno
potrosacima (business to consumer - B2C), a manje za po-
slovni krug (business to business - B2B). Ocekuje se da
osvijesteni potro$a¢ medu mnostvom proizvoda bira one koji
nose eko-oznaku, a vaznu ulogu u promicanju istih imaju i
trgovci i udruge potrosac¢a (MGOR, 2020).

2. ZAKONODAVNI OKVIR | NADZOR U
EKOLOSKOJ PROIZVODNJI

LEGISLATIVE FRAMEWORK AND SUPERVISION
IN ECOLOGICAL PRODUCTION

Medunarodni zakonodavni okvir kao temelj ekoloske pro-
izvodnje sadrzi viSe od 8 razlicitih Uredbi koje se moraju u
cijelosti primjenjivati u ¢itavoj EU, a svaka drzava clanica

e

mora svoje nacionalne propise uskladiti s istim. Uredba Vi-
jeca (EZ) br. 834/2007 od 28. lipnja 2007. godine o ekolos-
koj proizvodnji i oznacivanju ekoloskih proizvoda te
Uredba Komisije (EZ) br. 889/2008 od 5. rujna 2008. o utvr-
divanju detaljnih pravila za provedbu Uredbe Vije¢a (EZ)
br. 834/2007 ugradena je u Zakon o poljoprivredi (NN
118/18) Republike Hrvatske, dok nova Uredba (EU)
2018/848 o ekoloskoj proizvodnji i oznacavanju ekoloskih
proizvoda u Republici Hrvatskoj zapocinje s primjenom od
1. sije¢nja 2021. godine. Nacionalna zakonska regulativa
vezana za ekolosku proizvodnju, osim Zakona o poljopri-
vredi (NN 118/18), Zakona o zastiti prirode (NN 127/19)
i Zakona o Sumama (NN 68/18), obuhvaca niz pravilnika
od kojih je najvazniji Pravilnik o kontrolnom sustavu eko-
logke poljoprivrede (NN 11/20).

Unutar Zakona o poljoprivredi (NN 118/18) njegovom
¢lanku 101. odreduje se Ministarstvo poljoprivrede (u da-
njem tekstu: Ministarstvo) kao nadlezno tijelo za provedbu
spomenutih Uredbi, kao i za dodjelu nadleznosti, imeno-
vanje i ovlastenje kontrolnih tijela za obavljanje kontrole
ekologke proizvodnje (Slika 2) u skladu s clankom 27. stav-
kom 4. Uredbe Vijeca (EZ) br. 834/2007. Prema javno do-
stupnim informacijama na stranicama Ministarstva u Re-
publici Hrvatskoj trenutno imamo 13 ovlastenih kontrolnih
tijela. Akreditaciju ovlastenih kontrolnih tijela provodi Hr-
vatska akreditacijska agencija (Slika 2). Na tragu odrzivog
razvoja i zastite Suma kao jednog od najvrjednijih prirodnih
resursa, Hrvatske Sume d.o.0. 2004. godine osnovale su
Nadzornu stanicu za ekolosku proizvodnju (Slika 2) koja
je istovjetna Sluzbi za certifikaciju proizvoda kao logi¢an
nastavak djelatnosti koje se bave odrzivim gospodarenjem
prirodnim resursima. Clankom 66. Zakona o poljoprivredi
(NN 118/18), predvida se nadleznost Agencije za pla¢anja
u poljoprivredi, ribarstvu i ruralnom razvoju (u daljnjem
tekstu: Agencija) prilikom upisivanja subjekata (Slika 2).
Ustrojstvo, rad i nadleznosti Agencije definirani su Zako-
nom o osnivanju Agencije za pla¢anja u poljoprivredi, ri-
barstvu i ruralnom razvoju (NN 30/09, 56/13). Na taj nacin
omogucava se primjena ¢lanka 14. Uredbe (EU) br.
1144/2014 provedba, pracenje i kontrola programa pot-
pore. Trece nadlezno tijelo je Drzavni inspektorat Repu-
blike Hrvatske koji jednom godi$nje provodi nadzor kon-
trolnog tijela / ustanove (Slika 2).

Kontrolna tijela su neovisna i nepristrana, a rad istih, kao i
uvjete upisa, vodenja evidencija subjekata u ekologkoj pro-
izvodnji, na temelju Zakona o poljoprivredi (NN118/18)
propisuje Pravilnik o kontrolnom sustavu ekoloske poljo-
privrede (NN 11/20). Istim pravilnikom utvrduju se uvjeti
koje kontrolno tijelo treba udovoljiti da bi moglo provoditi
certifikaciju u podrudju ekoloske proizvodnje.

Zaklju¢no sa 31. prosincem 2019. godine u Republici Hr-
vatskoj bilo je ukupno registrirano 5548 ekoloskih poljo-
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Slika 2. Sustav ekoloske certifikacije i kontrole unutar Europske unije sa studijom slucaja Republike Hrvatske
Figure 2. Ecological certification and control system within the European Union with a case study of the Croatia Republic

privrednih subjekata, od ¢ega 5153 poljoprivrednih proi-
zvodaca i 395 preradivaca (DZS, 2020). U tablici 2.
prikazana je povrsina u hektarima ekoloskog koristenoga
poljoprivrednog zemljista po kategorijama za 2019. go-
dinu. Prijelazno razdoblje zapocinje kada subjekt svoje
gospodarstvo podvrgne sustavu kontrole. Tijekom prijela-
znog razdoblja primjenjuju se sva pravila utvrdena Ured-
bom Vijeca (EZ) br. 834/2007. Duljina trajanja prijelaznog
razdoblja utvrduje se prema tipu proizvodnje biljnih kul-
tura. Da bi se biljke i biljni proizvodi na oranicama sma-
trali ekoloskim, pravila ekoloske proizvodnje moraju biti
primijenjena na povrsinama u prijelaznom razdoblju naj-
manje dvije godine prije sjetve, ili kod livada i pasnjaka,
najmanje dvije godine prije njihovog koristenja kao hrane

za zivotinje iz ekoloskog uzgoja ili kod viSegodi$njih na-
sada, najmanje tri godine prije prve berbe ekoloskih pro-
izvoda. Nastavno na navedeno, povrsine u ekoloskom sta-
tusu (Tablica 2) su one koje se nalaze u kategoriji zavr§eno
prijelazno razdoblje.

Za razliku od biljne proizvodnje na gospodarstvu, saku-
pljanje divljih biljaka i dijelova biljaka koje samoniklo ra-
stu u neobradenim podru¢jima, Sumama i poljoprivred-
nim podrudjima smatra se ekoloskom proizvodnom
metodom pod uvjetom da ta podrudja tijekom razdoblja
od najmanje tri godine prije sakupljanja nisu bila tretirana
nedopustenim sredstvima i ukoliko sakupljanje ne utjece
na stabilnost prirodnog stanista ili na odrzavanje vrste u
podrudju sakupljanja.

Tablica 2. PovrSina ekoloskog koriStenoga poljoprivrednog zemljista po kategorijama za 2019. godinu u Hrvatskoj
Table 2. Area of ecologically used agricultural land by categories for 2019 in the Croatia

Redi broj

Kategorija

U prijelaznom razdoblju, ha
In the transition period, ha

Zavrseno prijelazno razdoblje, ha
Completed transition period, ha

Ukupno, ha

Ordinal .

number Lotz

KoriStena poljoprivredna povrsina (2 + 3 + 4)

! Used agricultural area (2 + 3 + 4) 30658 7751 108 169
2 Oranice i vrtovi - Arable land and gardens 11 636 40 951 52 587
3 Trajni travnjaci - Permanent grasslands 13 503 27 145 40 648
4 Trajni nasadi — Permanent plantations 5519 9415 14 934
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2.1 Postupak ekoloske certifikacije proizvoda od
strane kontrolnog tijela — Procedure for ecological
certification of products by the control hody

Kontrolno tijelo akreditirano je prema normi HRN EN
17065 za certifikaciju proizvoda u ekoloskoj proizvodnji, te
je temeljem rjeSenja Ministarstva poljoprivrede i dodjelom
kontrolnog broja ovlasteno za provodenje postupka stru¢ne
kontrole u ekoloskoj proizvodnji. Sluzbene kontrole gos-
podarskih subjekata provode ovlasteni kontrolori koji su
duzni prodi interne i eksterne edukacije vezane za ekolosku
proizvodnju, te stalno biti u tijeku sa zakonodavnim pro-
mjenama (HS 2020b).

Prema Pravilniku o kontrolom sustavu ekoloske poljopri-
vrede (NN 11/20), kontrola koju provode kontrolna tijela
obvezna je jednom godisnje za sve subjekte u ekoloskoj
proizvodnji. Kontrolna tijela su takoder obvezna na godis-
njoj razini uzeti 5 % uzoraka od ukupnog broja subjekata
na temelju analize rizika, obaviti 10 % dodatnih kontrola
na temelju rizika i 10 % nenajavljenih kontrola u okviru
svih kontrola. Kontrolno tijelo duzno je unaprijed za nado-
lazec¢u teku¢u godinu dostaviti plan i raspored kontrola re-
sornom Ministarstvu i Drzavnom inspektoratu, te se da-
tumi kontrola bez opravdanih razloga ne smiju mijenjati.
Vazno je navesti da su svi gospodarski subjekti pocetkom
godine do najkasnije 28. veljac¢e duzni dostaviti Plan rada
u kojem navode koje ¢e sve parcele biti pod kontrolom i
koje ¢e kulture biti na njima. Vrsta kulture je bitna stavka
zbog toga $to se datum kontrole prilagodava vegetacijskom
stadiju same biljke, odnosno razdoblju kada je biljka u cvat-
nji ili daje plodove. Plan rada je ujedno i prijava za redovnu
kontrolu i certifikaciju (Gajsek 2020).

Postupak certifikacije zapocinje informativnim sastankom
subjekta i kontrolnog tijela, te predajom potrebnih doku-
menata za prijavu provodenja prve stru¢ne kontrole. Vodi-
telj kontrolnog tijela odlucuje o mogu¢énosti prihvacenja
prijave. Po prihvacenoj prijavi s podnositeljem prijave
sklapa se Ugovor o obavljanju stru¢ne kontrole i certifika-
cije proizvoda u ekoloskoj proizvodnji.

Redovna nadzorna stru¢na kontrola sastoji se od:

(a) Uvodnog razgovora sa subjektom,

(b) Obilaska proizvodne jedinice,

(c) Kontrole dokumentacije,

(d) Pisanja zapisnika i

(e) Zavrsnog komentara stru¢ne kontrole.

Prije same terenske kontrole, kontrolor priprema doku-
mentaciju i podatke o subjektu npr. registriranom obiteljs-
kom poljoprivrednom gospodarstvu (OPG). Uz osnovne
podatke o subjektu, koriste se i podaci koji se nalaze u na-
cionalnom sustavu identifikacije zemlji$nih parcela (AR-
KOD). Dodatna dokumentacija koju kontrolor jo$ pri-
prema su obrasci za evaluaciju posjete, odnosno obrasci

e

kontrolnih lista za svako podrugje kontrole iz Glave IV. Po-
glavlja 2-7 Uredbe Komisije (EZ) 889/2008, obrazac zapis-
nika o provedenoj kontroli, obrazac za svaku razinu
utvrdene nesukladnosti sukladno Katalogu sankcija iz ko-
jeg je nedvosmisleno utvrdena nepravilnost (HS 2020b).

Tijekom terenskog izvida npr. kod kontrole biljne proiz-
vodnje, kontrolor obavlja vizualan pregled okolisa u kojoj
se nalazi parcela, te provjerava nalazi li se u blizini neki
negativan utjecaj na buducu ekolosku proizvodnju.
Usporeduje se stanje na parceli s dostavljenim planom rada
i ARKOD-om (npr. polozaj, okolina i pokrivenost parcele).
Kontrolor takoder provjerava nacina koristenja parcele,
primjenu agrotehnickih mjera (npr. plodored, gnojidba,
koli¢ina posijanog sjemena ili broj posadenih sadnica/ha,
popunjenost parcele i dr.), ekolosko porijeklo (sjemena,
sadnica, dozvoljenih insekticida, nutrijenata) te pregled
dnevnika rada i vodenje popratne dokumentacije. Na kraju
stru¢ne kontrole, subjekt potpisuje zapisnik koji se ovjer-
ava od kontrolnog tijela da je kontrola provedena. Ukoliko
su poljoprivredna proizvodnja, prerada i pakiranje
zavr$nog proizvoda u skladu s pravilima ekoloske proiz-
vodnje subjektu se izdaje ili produzuje ekoloski certifikat
(Gajsek 2020).

3. 1ZAZOV CERTIFIKACIJE NEDRVNIH
SUMSKIH PROIZVODA U HRVATSKOJ
THE CERTIFICATION CHALLENGE OF NON-
WOOD FOREST PRODUCTS IN CROATIA

Ekoloska proizvodnja u $umi i na Sumskom zemljistu
odnosi se na sabiranje i koristenje nedrvnih $umskih proiz-
voda, gdje sabirac i preradivac, ukoliko moze dokazat da
podrudje sabiranja nije tretirano nedopustenim sredstvima
unazad tri godine, ne ulazi u prijelazno razdoblje, ve¢ au-
tomatizmom dobiva ekoloski status za nedrvni Sumski
proizvod. Navedeno uvelike pojednostavljuje i ubrzava pro-
ceduru dobivanja ekoloskog statusa za sekundarni $umski
proizvod u odnosu na poljoprivredne nasade i kulture koje
iz konvencionalne proizvodnje Zele prije¢i na ekolosku
proizvodnju. Neznatno u svijesti javnosti, ali i Sumarske
struke, prisutni sekundarni tj. nedrvni Sumski proizvodi
zbog svog iskljuc¢ivo prirodnog podrijetla, nacina
proizvodnje, distribucije i drugih procesa u poslovanju
razlikuju se od vecine ekoloskih proizvoda na danasnjem
trzistu (Gajsek 2020). Prema Sabadiju i suradnicima (2005)
nedrvne $umske proizvode (NDSP) i usluge ¢ine razni
plodovi sumskog drveca i grmlja, razni predmeti izradeni
od sitnog drvnog i nedrvnog materijala te posebice soci-
jalne usluge Suma kao $to su rekreacija, turizam, lov, foto-
lov i sl. FSC medunarodni principi i kriteriji definiraju
NDSP 2002. godine kao »sve $umske proizvode, osim
drveta, ukljuc¢ujuéi ostale materijale dobivene od drveéa
poput smola i li$¢a, kao i bilo koje druge biljne i zivotinjske
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proizvode« (FSC 2002), a zatim 2011. godine kao »svi proiz-
vodi osim drva dobiveni iz gospodarske jedinice« (FSC
2011). Nedrvne sumske proizvode tesko je sistematizirati,
s obzirom na raznovrsnost i Viéebrojnost, a prema namjeni,
mogu se razvrstati na proizvode za: hranu i/ili lijekove (vr-
ganj, tartuf, kesten i dr.), industrijsku preradu (humus,
smola, meso divljaci i dr.), potrebe stocarstva (pasarenje,
zirenje i brst), odmor i rekreaciju. Prema Zakonu o Sumama
(NN 68/18) nedrvni $umski proizvodi su svi nedrvni
dijelovi Sumskog drveca, grmlja i ostalih sastavnica Sumskog
ekosustava i usluge koje oni pruzaju (listovi, cvjetovi, sjeme,
plodovi, pupovi, podzemni dijelovi, gljive, divlja¢, i slicno).

Prijasnjih desetljeca, ali i danas za pojmove hrvatskog
$umarskog sektora, nedrvni Sumski proizvodi koriste se
ve¢inom za potrebe osobne konzumacije, gdje se sabiranje
istih Cesto koristi kao oblik druzenja i socijalne interakcije
najblizih ¢lanova obitelji ili kao prilika za generiranje do-
datnog izvora prihoda za ku¢ni budzet (Vacik i dr. 2020).
Mali iskorak u gospodarenju nedrvnim Sumskim proiz-
vodima u RH vezan je za donosenje Pravilnika o koristenju
nedrvnih $umskih proizvoda koji je interni dokument
poduzeéa Hrvatske $ume d.o.o. (HS 2014, HS 2018).
Skriveni razvojni gospodarski potencijal nedrvnih $umskih
proizvoda vidljiv je kroz ukupnu trzi$nu vrijednost koja se
procjenjuje na 2,7 milijardi EUR, a u zemljama ¢lanicama
EU gdje su informacije dostupne, ukupna trzisna vrijednost
nedrvnih $umskih proizvoda procjenjuje se na 15 % vrijed-
nosti oblog drva (FOREST EUROPE, UNECE i FAO 2011).

Od danasnjeg Sumarstva sve vise i viSe ocekuje se multi-
funkcionalnost tj. podrzavanje pruzanja Sirokog spektra
proizvoda i usluga na ekonomski, ali i socijalno i ekoloski,
odrziv nacin (Janse i Ottisch 2005, Cubbage i sur. 2007, Ce-
saro i sur. 2008). Usmjeravanje sve vece pozornosti prema
odgovornom i odrzivom gospodarenju Suma povezana je
sa sve ve¢im zanimanjem za viSefunkcionalnu ulogu $uma
(Masieroidr.2011). Stoga, proizvodni potencijal Sumarskog
sektora vezano za nedrvne Sumske proizvode Republike
Hrvatske i sve veca potraznja za ekoloskim proizvodima
pred stru¢nu, ali i znanstvenu javnost stavlja izazov
pronalazenja idejnog rjesenja tranzicije sa prema trupcu
orijentiranog tradicionalnog gospodarenja, na multifunk-
cionalno odrzivo gospodarenje pod motom »od trupca ka
bobici«. Shodno navedenom, u nastavku rada daje se prikaz
nacionalnih i inozemnih primjera dobre prakse gospo-
darenja i iskori$tavanja potencijala nedrvnih Sumskih
proizvoda kroz razne modele certifikacije istih.

3.1 Primjeri gospodarenija i certifikacije nedrvnih
Sumskih proizvoda — Examples of management and
certification of non-wood forest products

Postoje istrazivanja koja dokazuju moguénost promocije
gospodarenja i trgovine nedrvnih $umskih proizvoda kroz
razli¢ite modele certifikacije (Shanley i dr. 2002, Vantomme
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Slika 3. Prikaz certifikacijskih modela nedrvnih Sumskih proizvoda
spram opsega djelovanja (Vacik i dr. 2020)

Figure 3. Review of certification models of non-wood forest products ac-
cording to their main scopes (Vacik et al. 2020)

i Walter 2003, Burgener i Walter 2007, Shanley i dr. 2002).
Postojeci certifikacijski modeli imaju razliciti opseg djelo-
vanja (Slika 3) koji se moze sastojati od socio-ekonomskih
koristi, koristi okoli$ne odrzivosti i koristi vezanih za kva-
litetu i zdravlje (Vacik i dr. 2020).

Vijece za nadzor Suma (FSC) prva je organizacija koja je
uspostavila medunarodnu shemu za neovisno certificiranje
gospodarenja Sumama i srodnih proizvoda (Masiero i dr.
2011). Primjeri sluzbeno podrzanih FSC nacionalnih stan-
darda za nedrvne $umske proizvode odnose se na brazilske
orasaste plodove (Bertholletia excelsa) u Boliviji i Peruu te
bambus u Kolumbiji (FSC 2010). FSC standard za
Spanjolsku uklju¢uju posebne priloge za proizvodnju pluta
i smole (FSC Spanjolska 2006), a nacionalni FSC standard
za Italiju sadrzi anekse standarda vezane za pluto, borovo
sjeme i proizvodnju kestena (FSC Italija 2010). Analiza FSC
certifikata otkrila je da su najces¢i NDSP u certificiranju
FSC standarda: bambus, brazilski orasasti plodovi, esenci-
jalna ulja, biljni ekstrakti, smola, pluta, bozi¢na drvca, sjeme
i ¢ederi bora, sjemenke, javorov $ecer, med, gljive, lateks,
kora i divlja¢ (Vacik i dr. 2020). Navedeno potvrduje i
studija koju su proveli Shanley i suradnici (2002 i 2008), a
koja je popisala tridesetak razli¢itih vrsta NDSP koji su ve¢
certificirani prema FSC standardima. Jedan od primjera
dobre prakse dolazi iz Sjedinjenih Americkih Drzava gdje
je » Willamette Valley Vineyards« prva vinarija na svijetu
koja je dobila COC certifikat za uporabu pluta s FSC certi-
fikatom kod proizvodnje Oregon sivog pinota (Masiero i
dr. 2011). Drugi primjer dolazi iz Svicarske, gdje grad Zu-
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rich od 1999. godine prodaje FSC certificirana bozi¢na
drvca iz svojih Suma, a od 2000. projekt »FSC bozi¢na
drvca« prosiren je na 30-ak op¢ina u njemackom dijelu
zemlje (Chevalier 2005).

S druge strane, usluge ekosustava koje pruza $uma spo-
minju se u FSC nacelu 5 (FSC 2002), kao i u definiciji Suma
visoke vrijednosti o¢uvanja, $to ukljucuje Sumska podrudja
koja pruzaju osnovne usluge u kriti¢nim situacijama (npr.
zaStita sliva). Prema Masiero i suradnicima (2011)
istrazivanja pokazuju da ulogu usluga ekosustava treba
ojacati kroz revidiranje FSC principa i kriterija s posebnim
naglaskom na pitanja ponora ugljika, o¢uvanja bioloske
raznolikosti, zastite sliva, rekreacijsko-zdravstvene uloge i
dr. Hrvatski primjer kako i rekreacijsko-zdravstvena funk-
cija Sume sama po sebi moze biti dio kriterija za dobivanje
certifikata moze posluziti otok Losinj koji je nositelj »Eu-
ropeSpa« (ESPA) certifikata, koji uz ostale kriterije boduje
i okolis, unutar kojeg se odvija sama usluga (Gajsek 2020).

Drugi pristup certifikacije NDSP, gledan kroz le¢u u¢inka
na okolis, odnosi se na ekolosku certifikaciju proizvoda.
Eko-oznacavanje nacin je informiranja potro$aca o utjecaju
proizvoda ili usluge na okolis, a procjena utjecaja proizvoda
temelji se na razmatranju Zivotnog ciklusa proizvoda. Kao
suprotnost zelenom znaku ili samoizjavi koje su razvili
proizvodadi proizvoda ili pruzatelji usluga, ekoznak
dodjeljuje neovisna treca strana poslije provodenja stru¢ne
kontrole prema zadanim kriterijima i propisanom postupku
(Matesic i dr. 2015). Ekooznake su primarno razvijene s
ciljem poticanja razvoja ekoloske poljoprivrede, te iste ne
ciljaju izravno NDSP koji postuju definirane kriterije
ucinka na okoli$. Statisti¢ki pokazatelji o certificiranim
NDSP koji nose ekooznaku u Republici Hrvatskoj ne post-
oje. Drzavni zavod za statistiku posjeduje odredene podatke
vezano za uzgoj ljekovitog bilja, ali samo kroz povrsinu (ha)
i koli¢inu (kg). S druge strane, podaci vezani za samoniklo
bilje (npr. smilje, lavanda) i plodove (npr. gljive, Sipak, kes-
ten i dr.) koji na trziste dolaze iz Sumskog ekosustava nigdje
nisu evidentirani niti postoji bilo kakva baza podataka.

4. RASPRAVA | ZAKLJUCCI
DISCUSSION AND CONCLUSIONS

Certificiranje u Sumarstvu nije samo trzi$ni instrument, ve¢
i sredstvo za promicanje ekoloski odgovornog, drustveno
korisnog i ekonomski odrzivog gospodarenja Sumama,
ocuvanje bioraznolikosti, transparentnost trgovine drvom
i NDSP, rjesavanje socijalnih sporova oko koristenja
$umskih resursa te odgovorno gospodarenje Sumama za
potrebe kupaca i drugih zainteresiranih skupina (Martini¢
i Lovri¢ 2010). Certifikacija opéenito, kao alat drustveno
odgovornog poslovanja u sektoru Sumarstva, predstavlja
»win-win« rje$enje prilikom pokusaja zastite prirodnih eko-
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sustava, a time i posljedi¢no je najbolja promocija odrzivog
razvoja.

Hrvatski Sumarski sektor moze i treba biti dio procesa cer-
tifikacije ekoloskih proizvoda te mora odigrati glavnu ulogu
u ponovnom spajanju stanovnistva gradskih i ruralnih pro-
stora sa Sumom. FSC postupak certifikacije povezan s
NDSP razvija se posljednjih dva desetljeca, $to proaktivno
povecava kolic¢inu certificiranih podrucja, kao i koli¢inu
certificiranih proizvoda dostupnih na trzistu. Prema Ma-
siero i suradnicima (2011) zabiljeZeni su primjeri ost-
varivanja dodane vrijednosti za certificirane NDSP, ali
najveca korist certifikacije vezana je za pristup (novim)
trzidtima i stabilnost trzi$nog plasmana NDSP. Dvostruka
certifikacija NDSP (npr. FSC oznaka i ekooznaka) takoder
moze pruziti dodatne pogodnosti u pogledu premije cijena
te razvoja pozitivnog imidza poduzeéa kod potrosaca i po-
slovnih partnera. Poduzece Hrvatske $Sume d.o.0. kao nos-
itelj FSC certifikata ograni¢eno je kod uporabe sredstava za
zastitu bilja tj. naglasak je na primjeni bioloskih,
biotehnickih i fizikalnih mjera zastite (HS 2020a). Nave-
deno ogranic¢enje za poduzece prema FSC standardu je ve-
lika korist kod ekoloske certifikacije proizvoda iz razloga
$to je puno lakse zadovoljiti kriterije i ste¢i certifikat za
NDSP, nego za proizvode na poljoprivrednom gospo-
darstvu koje iz konvencionalne proizvodnje Zeli prije¢i na
ekolosku proizvodnju. Istaknuto potvrduje trendove raz-
vijenih zemalj,a gdje se sve viSe prakticira multifunkciona-
Ino odrzivo gospodarenje Sumskim resursom.

U Hrvatskoj pozitivan primjer uspostavljanja sustava gos-
podarenja i trgovine NDSP vidljiv je unutar izradene
»Strategije odrzivog tartufarstva u Istarskoj zZupaniji« u
sklopu koje je formirana modelna Suma »Sliv rijeke Mirne,
Ciji strateSki prioritet je zastita i valorizacija nedrvnih
$umskih proizvoda, primarno bijelih i crnih tartufa. Ciljevi
uspostavljene modelne $ume odnose se na zastitu stanista
NDSP, kreiranju baze podataka NDSP, jacanje ponude i pre-
rade te regulaciju trzista NDSP (Zgrabli¢ i dr. 2014). Drugi
pozitivan primjer je projekt naslova ,,Inovativne mreze di-
onika vezanih za pluto, smolu i jestive nedrvne $umske
proizvode u mediteranskom bazenu® u sklopu programa
Obzor 2020., gdje je jedan od partnera Hrvatski Sumarski
institut. Cilj projekta je povezivanje znanosti i prakse ve-
zane za proizvodnju, preradu i trgovinu nedrvnim $umskih
proizvodima kao vaznog resursa u kontekstu odrzivoga
gospodarenja Sumama i ruralnog razvoja na Mediteranu
(INCREDIBLE 2020)

Prema Posavcu i suradnicima (2018) Hrvatska svoju
potrodnju NDSP i ekologkih proizvoda uvelike zasniva na
uvozu iz Bosne i Hercegovine, Srbije, Rumunjske i Bugar-
ske po znacajno manjim cijenama, $to je uzrok nedovoljne
iskori$tenosti potencijala i prirodnih resursa kojima je
Hrvatska bogata. Najvazniji NDSP proizvod svakako su
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gljive, ponajvise vrganji (Boletus sp.) na kontinentu i tartufi
(Tuber sp.) na podrudju Istre, cije sakupljanje i prodaja nisu
najbolje zakonski regulirani, zatim $umski plodovi poput
kestena, lijeske, bobicastog voca ili Sipka. Godi$nje se iz
tre¢ih zemalja uveze preko 13 tisuca kilograma samoniklog
ljekovitog bilja, kojega je Hrvatska ionako bogata za preko
500 vrsta, a od toga 160-170 autohtonih (Siljkovi¢ i Rimani¢
2005). Jednu ¢itavu zasebnu granu NDSP-a ¢ini lovstvo
kroz rekreativno-turisticku funkciju i kroz meso divljaci
kao sirovina i/ili proizvod, a ¢iji se potencijal nalazi na 73
% povrsine svih $uma u vlasnistvu drzave kojim gospodare
Hrvatske $ume d.o.o. Dodatni argument za proaktivno
gospodarenje NDSP je izvjes¢e GlobeNewswire (2020)
prema kojemu je tijekom globalne pandemije virusom CO-
VID-19 prodaja ekoloski uzgojene hrane u Americi sko¢ila
u prvom kvartalu 2020. godine za 50 %, a od onda raste po
20 %. Povecanje prodaje biljezi i EU, gdje je u nekim zem-
ljama proglasena nestasica ekoloski uzgojenih proizvoda
koji se koriste u svakodnevnoj prehrani.

Kao temeljni problem gospodarenja NDSP, s ciljem opti-
mizacije Sirokog raspona proizvoda i ekosustavnih usluga
koje $uma pruza na razini odredene jedinice gospodarenja,
isti¢e se nepostojanje metodologije i alata za kvantifikaciju
proizvodnih moguénosti NDSP te njihovog utjecaja na up-
ravljanje Sumama i promjenjive okolisne uvijete (Vacik i dr.
2020). Dodatno ograni¢enje koje navodi Ravnjak (2016)
vezano je za ne postojanje to¢nih pokazatelja o kolicinama
prikupljenih, preradenih i proizvedenih NDSP, ne posto-
janju jasnog sustava parametra na koji nacin biljeziti takve
podatke, te se veéina vrijednosti i trgovine NDSP svodi na
procjenu. Osim navedenog, razlozima za slabu zainteresir-
anost ekoloske certifikacije, ali i sakupljanja i prerade NDSP,
mozZemo pripisati:

- slaboj informiranosti stanovnistva ruralnih podruéja u
zakonska prava i potpore te europske programe sub-
vencija;

- slozenim postupcima ishodenja dopustenja i zahtjevnoj
proceduri certifikacije NDSP;

- demografiji tj. problemu starosti i raseljenosti stanovnis-
tva ruralnih podrucja te nedostatku mlade radne snage;

~ problemu plasmana NDSP zbog neuredenog trzista i izo-
stanka mehanizma regulacije (kao npr. otkupne cijene,
potpore u plasmanu i sl.).

U svjetlu sve vece potraznje za ekoloskim proizvodima, u
$to spadaju i nedrvni tj. sekundarni $umski proizvodni,
ocigledno je da Sumarstvo kao struka mora napraviti korak
dalje od konzervativnog nacina gospodarenja Sumskim
resursima, te sekundarne proizvode staviti uz bok s pri-
marnim, kroz prethodno navedeni moto »od trupca ka
bobici«. Potencijal nedrvnih $umskih proizvoda i njihovih
preradevina na nekim trzitima premasuje trzi$nu cijenu
trupaca i po nekoliko puta (npr. eteri¢no ulje smilja). Stoga,
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$umarstvo u suradnji s drugim sektorima npr. zastitom
prirode ubudu¢nosti treba raditi na (a) razvoju metodologije
i alata za kvantifikaciju proizvodnih moguénosti NDSP, (b)
formiranju baze podataka NDSP, (c) izradi pravilnika koji
¢e regulirati i nadzirati sakupljanje i preradu NDSP te (d)
poticanju postupak certifikacije NDSP (kroz FSC model,
ekolosku certifikaciju i dr.) s ciljem ostvarenja dodane vri-
jednosti prilikom promocije i prodaje proizvoda na
domacem i stranom trzistu.

5. LITERATURA
REFERENCES

o Bakari¢, M., Martini¢, 1., Landeki¢, M., Pandur, Z., Orlovi¢, A.,
2015: Certifikacija Suma kao mehanizam unaprjedenja gosp-
odarenja Sumskim resursima. Nova mehanizacija Sumarstva.
36 (1); 63-76

Buhmann, K., 2006: Corporate social responsibility: what role
for law? Some aspects of law and CSR. Corporate Governance,
6(2) pp. 188-202. (Accessed: 24/09/2020; Available from: www.
emeraldinsight.com

Burgener, M., Walter, S., 2007: Trade measures - tools to pro-
mote the sustainable use of NWFP? An assessment of trade re-
lated instruments influencing the international trade in Non-
Wood Forest Products and associated management and
livelihood strategies. Non-Wood Forest Products Working Doc-
ument (6), FAO, Roma, Italy.

Cesaro, L., Gatto, P, Pettenella, D., 2008: The multi-functional
role of forests - policies, methods and case studies. EFI Proceed-
ings No. 55, European Forest Institute, Joensuu.

Chevalier, M., 2005: Local Authorities and FSC in Switzerland.
WWEF Fact Sheet. WWEF-Switzerland, Zurich.

Cubbage, E, Harou, P, Sills, E., 2007: Policy instruments to en-
hance multi-functional forest management. Forest Policy and
Economics n. 9, pp. 833- 851.

DrzZavni zavod za statistiku (DZS), 2020. (Accessed: 26/10/2020;
Available from: https://www.dzs.hr/)

European Commission Green Paper, 2001: Promoting a Euro-
pean framework for corporate social responsibility, COM
(2001) 366. (Accessed: 30/09/2020; Available from: https://www.
ec.europa.eu/enterprise/ csr/index.htm)

FOREST EUROPE, UNECE i FAQ, 2011: State of Forests 2011.
Europe’s Status & Trends in Sustainable Forest Management in
Europe. Ministerial Conference on the Protection of Forests in
Europe. FOREST EUROPE Liaison Unit Oslo, Norway.

FSC, 2002: FSC Principles and Criteria for forest stewardship.
FSC-STD-01-001 (version 4-0) EN. Forest Stewardship Coun-
cil International Centre, Bonn.

FSC, 2010: FSC Approved Forest Stewardship Standards. July
2010. Forest Stewardship Council International Centre, Bonn.
FSC, 2011: FSC Principles and Criteria for Forest Stewardship.
FSC-STD-01-001 V5-0 D4-0. Forest Stewardship Council In-
ternational Centre, Bonn.

o FSC Italia, 2010: Standard FSC di buona gestione forestale per
I'Ttalia. Bozza approvata dallAssemblea Generale del Gruppo
FSC-Italia il 28 giugno 2010. FSC-Italia, Legnaro (PD).

o FSC Spain, 2006: Estandares espafioles de gestion forestal para
la certificacién FSC FSC-STD-ESP-2006-01-ESP (v1.2). (Ac-



LANDEKIC, M. i dr.: ULOGA EKOLOSKE CERTIFIKACIJE U KONTEKSTU ODRZIVOG GOSPODARENJA SUMAMA REPUBLIKE HRVATSKE

cessed: 07/09/2020; Available from www.es.fsc.org /documen-
tos/Estandares_ espanoles_GF_ FSC_2007.pdf.

Gajsek, A., 2020: Uloga i znacaj ekoloske certifikacije proizvoda
unutar sektora Sumarstva Republike Hrvatske. Diplomski rad,
Sumarski fakultet Sveucilista u Zagrebu, 33 str.

Global Footprint Network, 2020: Earth Overshoot Day Fell On
August 22. (Accessed: 10/10/2020; Available from: https://www.
footprintnetwork.org/)

GlobeNewswire, 2020: COVID-19 will shape organic industry
in 2020 after banner year in 2019 (Accessed: 07/09/2020; Avail-
able from: https://www.globenewswire.com/news-re-
lease/2020/06/09/2045936/0/en/COVID-19-will-shape-or-
ganic-industry-in-2020-after-banner-year-in-2019.html)

HS, 2014: Pravilnik o koristenju nedrvnih umskih proizvoda
(Accessed: 09/10/2020 Available from: https://www.hrsume.hr/
images/dok/proizvodi/2018_pravilnik-o-koristenju-nedrvnih-
proiz.pdf)

HS, 2018: Pravilnik o izmjenama pravilnika o koristenju
nedrvnih Sumskih proizvoda. (Accessed: 09/10/2020 Available
from: https://www.hrsume.hr/images/dok/proizvodi/2018_
pravilnik-o-izmj.-prav.-nedrv.-sum.proizv.pdf)

HS, 2020a: FSC’ certifikat. (Accessed: 03/12/2020 Available
from: https://www.hrsume.hr/index.php/hr/ume/certsuma)

HS, 2020b: Postupak certificiranja proizvoda. (Accessed:
04/10/2020 Available from: https://www.hrsume.hr/index.php/
hr/ekologija/certifikacija-proizvoda)

INCREDIBLE, 2020: Innovation Networks of Cork, Resins and
Edibles in the Mediterranean basin. European Commission’s
Horizon 2020 programme. (Accessed: 03/12/2020 Available
from: https://www.incredibleforest.net/hr/node/60)

Janse, G., Ottitsch, A., 2005: Factors influencing the role of non-
wood forest products and services. Forest Policy and Econom-
icsn. 7, pp. 309-319.

Martini¢, L., Lovri¢, M., 2010: Predavanja iz predmeta Sumarska
politika i zakonodavstvo. Sumarski fakultet Sveuéilita u Za-
grebu.

Masiero, M., Amariei, L., Secco, L., Leonardi, A., Marchetti, M.,
2011: FSC-certified non timber forest products and forest ser-
vices: is there an evidence of marketing advantages? Interna-
tional Symposium Multiple Forest Outputs: Silviculture, Ac-
counting and Managerial Economics Viterbo (Italy), 19nd-21st
May, 2011

Matesi¢, M., Pavlovi¢, D., Bartoluci, D., 2015: Drustveno od-
govorno poslovanje. VPS Libertas, Zagreb, 2015

Ministarstvo gospodarstva i odrzivog razvoja (MGOR), 2020:
Eko-oznake. (Accessed: 19/10/2020; Available from: https://
mzoe.gov.hr/o-ministarstvu-1065/djelokrug-4925/okolis/eko-
oznake/1412)

Posavec, S., Ravnjak, M., Pezdeviek Malovrh, S., 2018: Poslovno
okruzenje za razvoj sporednih $umskih proizvoda u Republici
Hrvatskoj, Nova meh. $umar. 3, str. 83-89

Ravnjak, M., 2016: Identificiranje i procjena potencijala
nedrvnih $umskih proizvoda. Diplomski rad, Sumarski fakultet
Sveucilista u Zagrebu. (Accessed: 05/10/2020; Available from:
https://urn.nsk.hr/urn:nbn:hr:108:017619)

e

« Rosa, J., Tonci¢, D., 2006. Suma kao staniste ekoloskih proiz-
voda Rad. - Sumar. institut Jastrebarsko 41 (1-2): 181-185

« Sabadi, R., Vuleti¢, D., Gradan, J., 2005: Croatia. U: MERLO M.,
L. CROITORU (ur.): Valuing Mediterranean Forests, Toward
Total Economic Value. University of Padova, 249-262., Italy

« Shanley, P, Pierce, A.R,, Guillen, A., Laird, S.A., 2002: Tapping
the green market: Certification and Management of Non-Tim-
ber Forest Product. Earthscan, London, UK.

« Shanley, P, Pierce, A.R,, Laird, S.A., Robins, D. 2008: Beyond

timber: certification and management of non-timber forest

product. CIFOR, Bogor, Indonesia.

Siljkovi¢ Z., Rimani¢ A., 2005: Geografski aspekti ekoloskog

uzgoja ljekovitog bilja u Hrvatskoj. Geoadria 10/1, 53-68

Simlesa, D., 2010: EKOLOSKI OTISAK - Kako je razvoj zgazio

odrzivost. TIM press d.o.0., Zagreb 2010

The Brundtland report (World commission on environment

and development), 1987: Our common future. Oxford, Oxford

University Press.

Uredba (EU) br. 1144/2014 Europskog parlamenta i vijeca o

mjerama informiranja i promocije u vezi s poljoprivrednim

proizvodima koje se provode na unutarnjem trzistu i u tre¢im

zemljama

Uredba (EU) 2018/848 o ekologkoj proizvodnji i oznacavanju
ekolosgkih proizvoda

Uredba Komisije (EZ) br. 889/2008 od 5. rujna 2008. o
utvrdivanju detaljnih pravila za provedbu Uredbe Vije¢a (EZ)
br. 834/2007 o ekologkoj proizvodnji i oznacavanju ekoloskih
proizvoda s obzirom na ekolo$ku proizvodnju, oznacavanje i
kontrolu.

Uredbom vije¢e EZ br. 834/2007 od 28. lipnja 2007. o ekoloskoj
proizvodnji i oznacivanju ekoloskih proizvoda (Accessed:
05/10/2020; Available from: https://poljoprivreda.gov.hr/ User-
DocsImages/dokumenti/pristup_info/zakoni_propisi/zakoni_
poljoprivreda/ekoloska/UREDBA_VIJECA_EZ br.pdf)

Vacik, H., Hale, M., Spiecker, H., Pettenella, D., Tomé, M., 2020:
Non-Wood Forest Products in Europe, Ecology and manage-
ment of mushrooms, tree products, understory plants and an-
imal products. Outcomes of the COST Action FP1203 on Eu-
ropean NWFPs, 416

Vantomme, P.,, Walter, S., 2003: Opportunities and challenges
of non-wood forest products certification. Paper submitted to
the World Forestry Congress, Quebec, 31-28 September, Rome,
Italy

Zgrabli¢, 7., Brenko, A., Matocec, N., Kugan, ., Fornazar, A.,
Culinovi¢, J., Prekalj, G., 2014: Strategija odrzivog tartufarstva
u Istarskoj Zupaniji. Upravni odjel za poljoprivredu, Sumarstvo,
lovstvo, ribarstvo i vodoprivredu, 2014.

« *Pravilnik o kontrolnom sustavu ekoloske poljoprivrede (NN
11/20)

« ***Zakon o osnivanju Agencije za placanja u poljoprivredi, rib-
arstvu i ruralnom razvoju (NN 30/09, 56/13)

o **Zakona o poljoprivredi (NN 118/18)

o **Zakona o Sumama (NN 68/18)

o ¥*Zakona o zastiti prirode (NN 127/19)



Sumarski list, 7-8, CXLV (2021), 379390

SUMMARY

The unsustainability and disproportion between available resources and demands of market economy,
as well as the persistent degradation of the environment, resulted in the emergence of a politically sup-
ported global concept of »sustainable« development. In the business world widely accepted form of
behaviour which business organizations have accepted and implemented in response to the need for
sustainable development is »corporate social responsibility«. Definition of corporate social responsi-
bility and its connection, through the social and environmental aspect, with the most important man-
agement standards such as SA8000, ISO 14000, FSC, eco-labels, etc. is shown in the introduction part
of this paper. In addition, the introduction provides a brief overview and the role of the two umbrella
organizations, the International Social and Environmental Accreditation Alliance (ISEAL) and the
Global Ecologging Network (GEN). Key information about ecological certification of products and
ten national eco-labels from Europe and the World are also shown.

Companies in the forestry sector implement the environmental aspect of corporate social responsibil-
ity in practice through (a) forest certification as a mechanism for improving forest management and
(b) through the certification of ecological products. Accordingly, the legislative framework and the
system of ecological certification and control within the European Union with the case study of the
Republic of Croatia are presented in the central part of the paper. The process of environmental cer-
tification of products by the control body is presented and explained through five key steps: (a) intro-
ductory interview with the entity, (b) tour of the production unit, (c) control of documentation, (d)
report writing and (e) final comment of the expert control. The certification of non-wood forest prod-
ucts as a neglected niche of the forestry sector of the Republic of Croatia is additionally emphasized,
where special accent is placed on the need for transition from log-oriented traditional management
to multifunctional sustainable management under the motto »from log to berry«. In addition, the pa-
per presents examples of good practice in the management and certification of non-wood forest prod-
ucts through FSC standards and environmental certification of products. An overview of certification
models of non-wood forest products by scope is also shown in the paper.

As part of the discussion and conclusions, the key reasons / limitations for the low interest in ecolog-
ical certification, but also in the collection and processing, of non-wood forest products in the Repub-
lic of Croatia are stated. In conclusion, the paper states the need for (a) development of methodology
and tools for production possibilities quantification of non-wood forest products, (b) formation of
non-wood forest products database, (c) development of national ordinances that will regulate and
control the collection and processing of non-wood forest products, and (d) encouragement of non-
wood forest products certification process (through the FSC model, environmental certification, etc.)
with the aim of achieving added value in the promotion and sale of products in the domestic and for-
eign markets.

KEY WORDS: forestry, environmental protection, certification, eco-labels, FSC
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CRNA ZUNA (Dryocopus martius L.)

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

Unutar vrste opisane su dvije podvrste od kojih je
na podrucju Hrvatske rasprostranjena D. m. mar-
tius. Naraste u duzinu 45 — 57 cm s rasponom krila
64 - 84 cm, i do 400 grama teZine. Po velicini tijela
mozemo je usporediti sa sivim vranama te je naj-
veca djetlovka na podrucju Europe. Spolovi su
sli¢ni. Boja perja tijela je crna s crvenim tjemenom
kod muzjaka i crvenim zatiljkom kod Zenki. Perje
kod mladih ptica je crno bez sjaja sa sivljim grlom
i kljunom, te slabije izraZzenim crvenim tjemenom
odnosno zatiljkom. Kljun je snazan, ravan, $iljast i
dug do 6,7 cm. Noge su tamne, kratke, snazne s po
dva prsta smjestena prema naprijed i dva prsta
prema natrag. Rep je Cetvrtast graden od krutih pera
koje sluze kao oslonac prilikom penjanja po stablu.
Leti brzo, isprekidano, ravnije od ostalih djetlovki.
Glasa se izrazito snazno i prodorno, pa je cesce
¢ujemo nego ju vidimo. U proljece ¢esto bubnja, pa
se uslijed brzih udaraca kljuna po suhim dijelovima
stabla stvara mehanicki zvuk koji se daleko cuje.
Boravi u zrelim Sumskim sastojinama koja se sastoje
od stabla vecih promjera. Najveca brojnost im je u
bukovim i bukovo-jelovim sumama gdje u optimal-
nim stanistima svakih 100 — 400 hektara nastanjuje

Odrasla jedinka, muzjak

jedan par. Rasprostranjena je na podrucju gotovo
cijele Europe (osim Velike Britanije i Islanda). U
manjoj brojnosti zastupljena je na Pirinejskom i
Apeninskom poluotoku.

Gnjezdiste radi u duplji na stablima na visinama od
4 -25 metara (najce$¢e od 10-20 metara) bez do-
datno donesenog materijala. Ulazni otvor promjera
je oko 12,8 x 8,6 cm s unutrasnjom Supljinom du-
plje do 25 cm i dubinom 30 - 60 cm. Gnjezdiste
mogu koristiti viSe godina, a nakon napustanja isto
koriste kao dom ili skloni$te druge vrste ptica, sisa-
vaca iinsekata. Za podrucje Europe evidentirano je
58 vrsta koje koriste napustene duplje crnih Zuna.
Gnijezdi od travnja do srpnja. Nese 2 - 6 (8) bijelih
jaja veli¢ine oko 35 x 26 mm. Na jajima sjedi muz-
jak i Zenka oko dva tjedna. Mladunci su ¢ucavciio

Duboke rupe na suhom stablu crne johe nakon hranjenja crne zune
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njima se brinu oba roditelja oko cetiri tjedna u
gnjezdiStu i oko tjedan dana kada ga napuste. Post-
natalna disperzija odvija se na udaljenostima do 50
km, a zimske skitnje u slucaju nedostatka hrane i
po par stotina kilometara, rijetko na vece udaljeno-
sti. Hrani se insektima i njihovim li¢cinkama koje
se nalaze ispod kore drveca, a vadi ih uz pomo¢ du-
gog (oko 10 cm) i ljepljivog jezika. Ljeti prevlada-
vaju vrste koje Zive ispod kore i u drvu, a zimi mravi.
Rijetko se hrani skoljkasima, leptirima, paucima i

malim puzevima. Zbog svoje veli¢ine i posebno pri-
lagodene grade sa snaznim vratom i kljunom cesto
guli koru praveci velika ogoljela mjesta s dubokim
rupama na stablima. Hranu pronalazi i na tlu na
natrulim panjevima i drvnim ostacima.

U Hrvatskoj je gnjezdarica i stanarica u Sumskim
predjelima svih geografskih regija osim u primorju
i na otocima (vjerojatno zbog nedostatka stabala ve-
¢ih promjera).

Crna Zuna je strogo zasti¢ena vrsta u Republici Hrvatskoj.

VOLEMIJA - IZUZETNO RIJETKA EGZOTICNA
VRSTA CETINJACA U HRVATSKOJ

(Wollemia nobilis W. G. Jones,
K. D. Hill et J. M. Allen, Araucariaceae)

Prof. dv. sc. Jozo Eranfi

Kada je otkrivena u kolovozu 1994. godine, volemija je
hvaljena kao “botanic¢ki nalaz stolje¢a”. Pronasao ju je Da-
vid Noble, zaposlenik (ranger) Wollemi Nacionalnalnoga
parka (Wollemi National Park, New South Wales) koji se
nalazi samo oko 150-200 km sjeverozapadno od Sydneya
(Australija). Probijanjem kroz gusto raslinje otkrio je na
podrucju dubokih kanjona skupinu njemu nepoznatih i
zanimljivih stabala. Jako David Noble nije niti biolog niti
$umar pretpostavio je da se radi, kako je rekao, o necemu
$to vrijedi istrazivati. I, imao je pravo. Dotad je ova vrsta
bila poznata samo kao fosil, a kasnije je pronadeno 40-ak
adultnih i oko 200 juvenilnih stabala na tri lokaliteta.

Lokacija na kojoj se volemija nalazi jedna je od najstroze
¢uvanih tajni u Australiji. Samo je nekoliko znanstvenika
vidjelo ovu vrstu u njenom prirodnom stanistu, ali i tih
nekoliko sretnika dovezeno je zavezanih ociju helikop-
terom do mjesta pronalaska. Prije priblizavanja populaciji
stabala znanstvenici moraju presvuéi svu odjecu kako na
njoj ne bi unijeli sjemenke nekih drugih vrsta ili uzro¢nike
bolesti koji za ovo podrucje nisu autohtoni. Razlog tako
strogim mjerama je izrazito osjetljiv ekosustav ovoga
podrucdja koji bi ¢ovjek mogao vrlo lako poremetiti. Iz tih
razloga osnovana je organizacija ”Wollemi Pine Interna-
tional’, koja ima zadatak sprijeciti ljudsko upletanje u raz-
voj ove vrste na njenom prirodnom stanistu, a u isto vri-

jeme se uzgajaju kultivirane jedinke koje se prodaju diljem
Svijeta u svrhu povecanja vjerojatnosti za daljnje
prezivljavanje ove vrste.

Najstariji fosilni primjerak ove vrste star je oko 90 milijuna
godina, ali se vjeruje da je ova vrsta postojala i u doba jure,
prije oko 200 milijuna godina. Do godine otkric¢a, 1994.
smatralo se da je izumrla prije oko dva milijuna godina.
Pronalazak ove vrste ekvivalentan je pronalasku zivoga di-
nosaura. Znanstvenici naglasavaju da je nevjerojatno kako
je ijedna vrsta mogla prezivjeti razdvajanje ploc¢a (konti-
nenata), ledeno doba i nevjerojatne klimatske promjene.
Pronadena skupina stabala genetski se nimalo ne razlikuje.
Uzrok toga je izoliranost koja traje vise od milijun godina.
Mnogi su znanstvenici ovaj dogadaj opisali kao jedan od
najdramatic¢nijih povrataka u zivot u povijesti prirode.

Ova vrsta je pod posebnom zastitom australske vlade, a
mjesto pronalaska je tajno ¢ak i za botanicare koji ju
proucavaju.

Molekularnim istrazivanjima utvrdeno je da ne postoje ra-
zlike medu jedinkama, te se one smatraju jednim te istim
klonom koji se autoreprodukcijom (vegetativno) odrzao i
prezivio sve nepogodnosti u vrlo surovim uvjetima u ko-
jima je vrsta rasprostranjena. Sjemenke su fertilne, Sto uka-
zuje na prisutnost samooplodnje.
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Slika 1-3. Wollemia nobilis W. G. Jones, K. D. Hill et J. M. Allen (Araucariaceae) u rasadniku Nasadi d.o.0. Zadar, Foto J. KrnCevic.

Volemija je tercijarni relikt. Starost biljaka procijenjuje se
na 1000-2000, pa i viSe tisu¢a godina. Poduzeti su veliki ra-
dovi na o¢uvanju te vrste te danas postoji velik broj radova
od kojih navodimo samo neke (Borzan 1995; Woodford
1995, 2000; Hill 1997; Chambers i dr. 1998; Burrows 1999;
Offord 1999; Briggs 2000; Brophy i dr. 2000; Hanson 2001;
Peakall i dr. 2003; Vidakovi¢ i Franji¢ 2004; McLoughlin i
Vajda 2005; Cantrill i Raine 2006; Crisp 2011; Dettmann i
Jarzen 2012; ).

Stablo je do 40 m visine i viSe od 1 m u promjeru. Kora de-
bla je krupnozrnata i cokoladne je boje. Juvenilno lisce je
nalik tisinom ili jelinom, dvoredno, mekano, tamnozeleno
odozgo i bijelovostano odozdo. Adultno lis¢e je takoder

iglicasto, nesto krace i zaobljenoga vrha, kruto, svijet-
lozeleno s obiju strana i rasporedeno duz gornje strane iz-
bojka u cetiri reda. U srednjem dijelu izbojka iglice su
najduze, te grancice s viSegodisnjim izbojcima izgledaju
kao niz jastucasto segmentiranih izbojaka. Iglice ne ot-
padaju pojedinacno, ve¢ otpada cijeli vr$ni izbojak s igli-
cama. Juvenilni i adultni izbojci razlikuju se po rasporedu
i obliku lis¢a, i po tim svojstvima vrsta je najslicnija rodu
Araucaria. Cvjetovi su jednospolni; muski u resastim,
sjede¢im cvatovima, na vrhu postranih primarnih grana;
zenski su ceSerasti, okruglasti i nalaze se uvijek iznad
muskih, kad sazriju postaju crvenosmedi. Broj kromosoma
2n = 2x = 26. Podnosi temperature od -5 do +45 °C, ali

Slika 4-5. Wollemia nobilis W. G. Jones, K. D. Hill et J. M. Allen (Araucariaceae) u perivoju Vladimir Nazor u Zadru, Foto J. Krn€evic.
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pokusaji sadnje u Japanu i SAD-u pokazali su da moze
prezivjetii temperature do - 12 °C. Kalcifobna je i u uzgoju
treba o tome voditi ra¢una. Cak ni voda za zalijevanje ne
bi trebala sadrzavati kalcij.

Prva biljka u Hrvatskoj zasadena je u perivoju Vladimira
Nazora jo$ 2006. godine. To je bila donacija australske
vlade. Time se Zadar svrstao u red rijetkih gradova u Eu-
ropi, a jedini u Hrvatskoj, kojemu je bila omogucena glo-
balna zastita ugrozenih vrsta drveca i uloga u opstanku
biljne raznolikosti na Zemlji. Biljka se nalazila u kavezu, te
se to smatralo dovoljnom mjerom da se sprijeci bilo kakva
devastacija, no to nije sprijecilo vandale da je uniste. Tako
je volemija uvenula 2011. godine i s njom je nestala i zad-
nja nada za spas ove vrste u Hrvatskoj.

Nakon toga u Hrvatsku su 2014. godine stigla cetiri nova
primjerka, od kojih je jedan posaden u Botanickom vrtu
Bioloskoga odsjeka Prirodoslovno-matemati¢koga
fakulteta Sveucilista u Zagrebu i taj je danas u vrlo dobrom
stanju, dva su ostala u posudama od kojih je jedan sluzio
za razmnozavanje, a jedan je na tajnoj lokaciji. Prema na-
jnovijim informacijama jedan od dva primjerka u posu-
dama je uginuo, tako da ih sada Vrt ima tri. To je jedna od
najslavnijih biljaka danasnjice, a u Botanickome vrtu je
posadena na samu 20. godi$njicu njenoga otkrica te u ¢ast
125. godisnjice Vrta.

Takoder je 2014. godine i Zrinjevac iz Zagreba nabavio
dvije jedinke od kojih je jednu ustupio gradu Zadru, a drugi
prof. dr. sc. Zelimiru Borzanu. Tako je Zadar ponovno
dobio jedan primjerak ove vrste koja je do proljeca 2021.
godine bila u plasteniku rasadnika Nasadi d.o.o. (sl. 1-3),a
u proljece 2021. godine je prenesena u perivoj Vladimira
Nazora (sl. 4-5). O drugom primjerku nemam dostupnih
informacija.

Ove jedinke su prvi javno dostupni primjerci u Zagrebu i
Zadru, a i u Hrvatskoj.
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KOCKAVICE SUMSKIH STANISTA U HRVATSKOJ

Dr. sc. Radovan Kra/rg'c“ev

Odnedavno nam je poznato da je rod kockavica (Fritillaria,
porodica lukovi, Liliaceae) zastupljen u Hrvatskoj s pet
svojti. Ove heliofilne biljke jednosupnice uglednih zvono-
likih cvjetova pretezno naseljavaju otvorena travnjacka sta-
nista nizinskih, brdskih, pa i planinskih predjela Hrvatske.

Najpoznatija medu njima je prava kockavica (Fritillaria me-
leagris L.), zasti¢ena svojta poznata s mnogih nalazista, ma-
hom dolinskih travnjaka. U manjoj mjeri poznamo jei u
nekim $umskim stanistima, gdje zbog rjedeg sklopa drveca
ipak nalazi dovoljno svjetla. Takve primjere donedavno
smo mogli opazati u $umi Repa$ u koprivni¢kom Pre-
kodravlju, u Sumi Josek kod Kutnjaka u Podravini i u ne-
kim $umarcima u Medimurju. Kao zasebnu ekolosku zna-
¢ajku njezine populacije navodim i njezino nalaziste u
juznom Velebitu u podruéju Bunovca na visini od oko 1400
m, gdje se pojedini primjerci odlikuju nekim manje zna-
¢ajnim morfoloskim posebnostima.

Od tih pet svojti kockavica u Hrvatskoj samo za vitku ili

njeznu kockavicu (Fritillaria messanesis Raf. subsp. gracilis
( Ebel) Rix) mogli bismo kazati da ve¢ina njezinih popula-

cija pripada Sumskim stanistima. No, treba naglasiti da se
biljke i na ovim stanistima oprasuju i cvatu u vrijeme prije
listanja dominantnih drvenastih vrsta, dakle u vrijeme kada
do $umskog tla dopire dovoljno svjetla. Populacije ove za-
Sticene svojte nalazimo samo u juznim dijelovima Hrvat-
ske, konkretnije, na viSe nalazi$ta u Konavlima i istocnom
dijelu dubrovackog primorja. Najbogatije populacije zive
u konavoskim Brdima, posebice oko Kune Konavoske,
Brotnica, Dube Konavoske, Njivica i Jasenica. Veliku po-
pulaciju nalazimo u submediteranskoj Sumi bijelog graba
i crnog jasena kod Kune Konavoske na oko 640 m visine.
Biljke cvatu tijekom mjeseca travnja. Na vitkim stabljikama
do 60 cm visokim nalazi se po jedan razmjerno krupan
tamno crveni zvonoliki cvijet.

Zanimljivo je istaknuti kako u toj Sumi izrasloj na bloko-
vima vapnenca obitava razmjeno velika populacija lisajeva
i mahovina, medu kojima se poebno isti¢u lisajevi u rodo-
vima Lobaria i Peltigera. U vrijeme cvatnje kockavica ve¢
su naistim staniStima odavno ocvale i dvije vrste visibaba,
obi¢na visibaba (Galanthus nivalis L.) i visibaba kraljice

SI. 1. Njezna kockavica (Fritillaria messanensis Raf. subsp. gracilis
(Ebel) Rix)

Slika 2. Zanemarena kockavica (Fritillaria messanensis subsp. neglecta
(Parl.) Nyman
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SI. 3. Prava kockavica (Fritillaria meleagris L.)

Olge (Galanthus reginae-olgae Orph.). Ova Sumska sasto-
jina i njezina bliza okolica isticu se i bogatstvom kopnenih
puzeva.

Na mnogo nalazista, pretezito u gorskim dijelovima Hr-
vatske raste i zanemarena kockavica (Fritillaria messanen-
sis subsp. neglecta (Parl.) Nyman.). Prepoznat ¢emo je naj-
cesce po svjetlo zeleno-zutoj traci (fasciji) koja se uzduzno
proteze na svakom listu ocvjeca. Na Ucki u okolici Sisola
otkriven je i neobi¢no velik primjerak biljke visok oko 70
cm s tri vr$na cvijeta. Nije bilo tesko zakljuciti kako se u
ovom slucaju radi o genetickoj pojavi triploidiji, jer su svi
biljni organi tri puta veci.

Preostale dvije svojte kockavica su gorska kockavica (Friti-
llaria montana Hoppe ex W.D.].Koch) s visih kontinentalnih

predjela i nekih otoka, te nasa nova svojta grcke kockavice
(Fritillaria graeca Boiss & Sprunner subsp. thessala (Boiss.)
Rix) iz okolice naselja Metajna na otoku Pagu.

Onako uzgred, trogodisnja istrazivanja kockavica u Hrvat-
skoj otkrila su jo$ neke zanimljive pojave individualne va-
rijabilnosti i varijabilnosti populacija iste vrste ili razli¢itih
vrsta koje dijele isto staniste. Ovi problemi biologije popu-
lacija u koje bi se mogao ukljuciti i problem izostanka ve-
getacije odredenih godina, mogao bi biti izazovan visego-
di$nji projekt nasih botanicara.

Zelim na kraju istaknuti kako se sve ove svojte u suvremenoj
literaturi nastoje prikazati i tretirati kao ugrozene. Medu-
tim, aktualnim istrazivanjima na cijelom prostoru Hrvat-
ske na 90 nalazista, kojih ve¢inu do sada nismo uopée po-
znavali, pokazalo se kako su im populacije za sada vrlo
stabilne i brojne, ¢esto s enormnim brojem primjeraka te
kako, za sada, nisu ni¢im ugrozene. Stoga, formalna zakon-
ska zastita u odnosu na ove svojte jednosupnica u Republici
Hrvatskoj nema nikakvog opravdanja.

Naprosto se namece jos jedno pitanje koje je i nas, mene i
mog prijatelja Damira, potaklo da se, onako volonterski, na
temelju citavog niza botanickih dubioza na koje samo nai-
lazili prigodom drugih istrazivanja u Hrvatskoj, prihvatimo
ovog kompleksnog istrazivackog viSegodisnjeg projekta.
Tako smo se upitali, izmedu ostalog, kako je i zasto cijeli rod
kockavica u Hrvatskoj sve donedavno ostao prakticki neis-
trazen, i kako se moglo dogoditi da uaktualnim botanickim
djelima, kao $to je primjerice Crvena knjiga vaskularne flore
Hrvatske iz 2005. godine, jedna vrsta postane osjetljiva
(VU), a da se ona u taksonomskom pogledu zapravo uopce
ne poznaine pojavljuje na nasem tlu?

0 STANISTU KAO EKOLOSKOM POJMU

Dr. sc. Radovan Kra/g'c”eu

Vec¢ u Osnovnoj u¢imo da je staniste mjesto gdje odredena
vrsta organizama stanuje, Zivi. To je njezin dom u kojem
u optimalnoj mjeri moze obavljati sve svoje zivotne funk-
cije, ili to je njezina ,,adresa” na kojoj je mozemo naci. Sim-
plificirajudi, to znaci ako znam pravu adresu, siguran sam
da ¢u tamo susresti i doti¢nu vrstu organizama. Medutim,
u prirodi ova ekoloska konstanta ne izgleda uvijek tako sta-
bilna i jednostavna, dapace, nerijetko se dogada da je tesko
mozemo primijeniti. Stovie, u posljednje vrijeme kao da
je sve teze iznaci pravu definiciju tog temeljnog ekoloskog
pojma, i kao da se sve vise zaplicemo u objasnjavanju ne-

¢eg $to smo do jucer smatrali potpuno razumljivim. Sli¢no
se dogada i s pojmom bioloske vrste, populacije, distribu-
cije vrsta te s pojmom endem. Vise znanja i koristenje sve
modernije tehnologije kao da nam donosi i sve vise pro-
blema, umjesto da je obratno. Pokusat ¢u to ilustrirati s ne-
kolicinom primjera iz vlastite prakse i spoznaja drugih
istrazivaca na organizmima paucima skakac¢ima (Saltici-
dae), koji dijelom nastanjuju i Sumska stanista.

Evo nekoliko primjera: , Lete¢i® pauk (Saitis barbipes Si-
mon) otkriven je ispod jednog kamena blizu prijevoja Po-
klon na U¢ki, naden je i u $ikari uz rub Grobnickog polja,



hodao je po zidu u visini 4. kata zgrade u Rijeci; za ve¢inu
pauka koji imitiraju mrave stanista su nam jos uvijek ne-
poznata, iako se neki od njih istrazuju vise od 100 godina;
na jednom strogo ogranicenom nalazi$tu u neposrednoj
blizini naselja Metajna na otoku Pagu, zatecena je tijekom
mjeseca svibnja prije nekoliko godina skupina od oko 400!
pari (33 i Q) vrste Aellurilus v-insignitus Clerck; vrsta
Synageles venator Lucas pronadena je na mnogo nalazista
uz slatke vode i moc¢varnu vegetaciju u sjevernoj Hrvatskoj,
ali i na suhim dinama u sj. dijelovima srednje Europe i na
suhim stepama Ukrajine; vrsta Phintella castriesiana Grube
1861. pronadena je na deblima platana usred grada Za-
greba, kao i na granama stare jabuke u Koprivnici odakle
se njezin subadult spustao na tlo; vrstu mirmekofilnih pa-
uka Leptorchestes berollinensis C.L.Koch (?) pronasao sam
u prostorijama Podravske banke u Koprivnici, na pultu
ispred jednog blagajnika, ali i na kori borovog stabla u
Hudovljanima blizu Koprivnice te na tlu uz cestu koja vodi
iz Trpnja prema Potomju na Peljescu itd. Premda smo u
potpunosti svjesni ¢injenice da su ovi pauci vagilne vrste,
ipak ovi (i brojni drugi) primjeri gotovo zbunjujuce djeluju
i stavljaju nas pred skoro nerjesiv zadatak kada treba defi-
nirati njihovo staniste, pogotovo onaj najuzi Zivotni prostor
gdje se odvija razvoj potomstva koji smatram odluc¢ujué¢im
kriterijem za definiciju staniSta u najuzem smislu rijeci.
Tada pritjecemo i terminima mikro-staniste i ekoloska
nisa, ali kada malo bolje promislimo i ti pojmovi gube na
svojoj vjerodostojnosti, jer ima mnogo iznimaka jer ih je
tesko detaljno definirati i opisati, $to najéesce ovisi o su-
bjektivnom shvacanju pojedinih istrazivaca. Na kraju se
ipak valja zapitati: koje staniste imaju vrste koje sam naveo
u gore spomenutim primjerima ili drukéije: kuda i kamo
trebam oti¢i da pronadem doti¢nu vrstu na njezinoj
»adresi“? Za mnoge vrste pauka i drugih organizama do
danas ne znamo skoro nista o njihovoj ekologiji, fenolo-
giji, etologiji i ostalom (nomen nudum), jer ne znamo gdje
bismo ih mogli i trebali traziti i kako ih bolje upoznati.

Definiranje pojma stanista kod ovih i drugih vrsta otezava
i poznata ¢injenica da je distribucija mnogih vrsta pauka
skakaca vrlo Cesto tijesno povezana s njihovim vektorima,
kao $to je vjetar (,,bablje ljeto!), ¢ovjek i razne zivotinje te
gotovo sva prometala (automobili, morska i rijecna plovila,
komadi drveta, voda).

Vec iz ovoga sto je do sada receno, zar ne slijedi i zaklju¢ak
kako jedna vrsta moze imati viSe tipova stanista, i kako
prema tomu moze imati vrlo veliku ekolosku valenciju u
odnosu na toleranciju razli¢itih ekoloskih ¢imbenika?

Velik broj svojti pauka (i nekoliko svojti mrava) obitava u
galama ili zoocecidijama razvijenim na hrastovima i na
drugom drvecu, $to jos u povecanoj mjeri otezava stvarno
poznavanje njihovog obitavalista. Najvise su naseljene gale
Andricus quecustozae Bosc., Andricus collari Hartig, Andri-
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cus caput-medusae Hartig na hrastovima te ,,vrbove ruze®
(Rabdofaga rosaria H. Loew). na vrbama, ali i cecidije ker-
mesa na smreki i jeli (Sacchipantes viridis Ratzeburg). Ova
c¢injenica koja je posebno proucena na mnogim nalazi-
$tima i stani$tima u Hrvatskoj, kao i ¢injenica da u odre-
denim prigodama u istoj gali istovremeno Zive i neki pauci
i neki mravi, te nekoliko nalaza koji potvrduju kako se u
nekim galama odvija cijela ontogeneza nekih vrsta i mrava
i pauka - dodatno kompliciraju i zamucuju pojam stanista
razmjerno velikog broja vrsta.

U odnosu na definiranje pojma stanista znacajan udio u
shvacanju ovog fenomena ima i neadekvatna metodolo-
gija. odnosno tehnike i nacini prikupljanja uzoraka. Naime,
danas vecina arahnologa i entomologa, njih vise od 95%
oportunista, koristi u tu svrhu tzv. lovne posude (pitfall
trap) kojima se usmrcuje sav ulov i koje daju vise kvantita-
tivnih nego kvalitativnih podataka o fauni nekog dijela bio-
cenoze. Drugim rije¢ima, ova metoda koja se ¢esto koristi
kao jedini nacin uzorkovanja, i uz obilno koristenje stati-
stike, trebala bi se koristiti zajedno s ostalim metodama,
ponajprije, s ru¢nim prikupljanjem uzoraka.

Zbog svih navedenih razloga, postaje razumljivo da je da-
nas jo$ uvijek tesko donijeti popis stanista i njihovu gene-
ralno vazecu kodifikaciju koja bi na zadovoljavajuci nacin
mogla obuhvatiti sve ove probleme i stani$ne dvojbe. Po-
mislimo samo koliko je $irok i kompleksan pojam $uma
kao staniste velikog broja organskih vrsta. Ovdje isticem
vlastiti primjer, samo kao pokusaj takvih nastojanja, prika-
zan za Sumska stanista na temelju vise od 500 nalazista u
Republici Hrvatskoj. Makro stani$ta oznacena su broje-
vima i slovima, a mikro stanista brojevima i znakom e:

5. SUME

5-1 Kontinentalna listopadna $uma, Sumski rubovi,
rijetko drvece

5-1-1e Gale na hrastovima (Andricus quercustozae, A.
caput-medusae, A. kollari, A. coriarius)

5-1-2e Gale Rabdophaga rosaria, R. strobiloides na vr-
bama (Salix sp.)

5-1-3e Gale Tetraneura ulmi na poljskom brijestu (Ul-
mus minor var. suberosa)

5-1-4e Prazni zapreci gusjenica Euproctis chrysorrhoea

5-1-5e Izmedu suhog li§¢a na granama

5-1-6e Sumska stelja

5-1-7e U kori ili pod korom (lila), ili u br§ljanu (Hedera
helix), ili u lisajevima (Lichenes)

5-2 Kontinentalna vazdazelena $uma, Sumski rubovi
s osvijetljenim stablima

5-2-1e
5-2-2e Sumska stelja

Gale, kermes Sacchiphantes viridis
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SI. 1. Aelurillus v-insignitus

Clerck

5-2-3e

5-3

5-3-1e

5-3-2e

5-3-3e

5-4e

5-4-1e
5-5
5-5-1e

5-5-2e

Leptorchestes berolin.

Leptorchestes mutill.
Synageles dalmaticus

An (Iri(:u!quelcustozae

Heliophanus cupreus
eptor. berol.

-

Andricus kollari

Helioph. cupreu

SI. 2. Synageles albotrimaculatus
Lucas

U kori ili pod korom, ili u br$ljanu (Hedera helix),
ili u lisajevima (Lichenes)

Sub-sredozemna i sredozemna listopadna $uma,
$umski rubovi i rijetka stabla

U kori ili pod korom, ili u br§ljanu (Hedera helix),
ili u liajevima (Lichenes)

Gale Andricus quercustozae, A. caput-medusae,
A. kollari, A. coriarius

Kokoni lepidoptera, na tlu

Sub-sredozemna i sredozemna vazdazelena
$uma, rubna i osamljena stabla, u kori ili pod ko-
rom, ili u liSajevima (Lichenes)

Sumska stelja

Parkovi, drvoredi, vo¢njaci, vrtovi, vinogradi
Pod korom ili u kori, ili u br§ljanu (Hedera helix),
ili u lisajevima (Lichenes)

U suhom li$¢u

ZOOCECIDIJE | DRUGA MIKROSTANISTA SALTICIDA (Araneae: Salticidae) U

REPUBLICI HRVATSKO.)
V12014,

Pellenes tripunctatus
Pellenes arcigerus

eliophanus cupreus
Philaeus chrysops
Pseud. encarpatus
seud. picaceus

Kokoni
tenthredinida

MIKROSTANISTA
SALTICIDA

\ Rabdopha

|_—_h

Tetraneura ulmi

Kokoni Bombyces
Pellénes triipunctat.
Pellenes arcigerus

Andricus caput-medusae
enopnajnus aeneus

eliophanus auratus
Macaroeris nidicol.

SI. 3. Marpissa pomatia \Walckenaer

Zapreci Euproctis
chrysorrthoea

Sacchiphant. viridis

ga rosaria -
‘-\::-«J\ulncal. nidicol.
Rabdophaga stiobiliformis_Salticus zebraneus
ynageles venator

Saltic
Heliophanus cupreus

SI. 4. Marpissa nivoyi Lucas

5-5-3e Izmedu boba grozdova vinove loze

5-5-4e U ostacima suhih plodova na drvetu ili na tlu
(Prunus, Malus, Pyrusidr.)

Takoder sam pokusao dati vlastiti prikaz samo dijela mikro
i makro stanista pauka skakaca. I on pokazuje kako je tesko
i ponekad gotovo nemoguce jednostavno odgovoriti na pi-
tanje o njihovom/njihovim stani$tima. Pokazuje i to kako
su nasa znanja o tome jo$ uvijek nedostatna.

Sve ove dvojbe, problemi i nedorecenosti vezane uz pojam
stanista kao temeljnog pojma u ekologiji, kao i djelom ne-
adekvatna metodologija bioloskih fundamentalnih i primi-
jenjenih istrazivanja, imaju mnoge negativne reperkusije u
odnosu na cjelokupnu znanstvenu djelatnost, a posebice za
validnost mnogih znanstvenih radova u ovom podrudju.
Ako nedostatno poznamo staniste neke svojte, ne mozemo
mnogo znati niti o njezinoj distribuciji, abundantnosti i
mnogim drugim znacajkama koje ima u doti¢noj biocenozi.

SI. 5. Neka mikro-stanista
pauka skakaca u Hrvatskoj

Carhotus xanthogramma
Evarcha arcuata
Evarcha falcata
Heliophanus cupreus

eliophanus auratus
//Pseud. encarpatus

Kermes /Sﬂlticus zebraneus
=~ Salticus cingulatus

eliophanus aeneus

eliophanus cupreus
1s zebraneus
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SUMSKA ZEMLJISTA — DOBRA 0D INTERESA
ZA BRZU | NEZAKONITU ZARADU

Christian Gallo, dipl. ing. sum.

16. travnja 2015. u organizaciji Hrvatske akademije znano-
sti i umjetnosti Znanstvenog vije¢a za drzavnu upravu, pra-
vosude i vladavinu prava, odrzan je okrugli stol Pravna za-
Stita Suma. Na tom je okruglom stolu izneseno puno
zanimljivih i zabrinjavajucih pravnih momenata. Naglaseni
su problemi u moru propisa koji se doti¢u $uma i Sumskog
zemljista, problemi u koegzistenciji opéeg i posebnog stvar-
nopravnog rezima te u ucestalim izmjenama i dopunama
Zakona o Sumama. Prof. dr. sc. Tatjana Josipovi¢ u svom se
izlaganju pita pridonosi li takva sloZenost pravnog uredenja
Suma i Sumskog zemljista efikasnoj zastiti Suma i Sumskog ze-
mljista, uspjesnom gospodarenju Sumama i ostvarivanju op-
Cekorisnih funkcija suma?. U izlaganju doc. dr. sc. Frane Sta-
nic¢i¢ iznosi misljenje da je pravni okvir relativno dobro
poslozen, ali njegova primjena upitna. Sigurno je da moze i
da mora biti bolje! Ono cemu kao inZenjer Sumarstva mogu
posvjedociti posljednjih desetak godina je odredena pravna
nesigurnost suma, odnosno povremeno, pozadinsko, pod-
muklo davanje takta od strane kapitala prilagodbi Sumarske
legislative. Svjeza su sje¢anja na mogucénost ostvarivanja
prava sluznosti u Sumama i Sumskim zemljistima u vlasnis-
tvu Republike Hrvatske u svrhu podizanja trajnih nasada,
kada su ¢esto zloupotrebljavane odredbe predmetne uredbe
ikojom prilikom su u prenamjeni zavrsile i Sumske povrsine
koje to nikako nisu smjele. Najizrazeniji primjer na podrucju
Istre je katastarska Cestica 1/1 katastarske opéine Vodnjan,
povrsine 2 119 999 m?, koja se nasla na popisu Cestica na
kojima se odlukom Vlade Republike Hrvatske dozvoljava
osnivanje sluznosti u svrhu podizanja trajnih nasada. Ostaje
nepoznato zbog ¢ega se na tom popisu nasla i predmetna
Cestica, ako su i Hrvatske sume i Grad Vodnjan bili protiv
toga. Kada je rije¢ o izdvajanju Suma i Sumskog zemljiSta u
vlasnis$tvu Republike Hrvatske, gotovo svakim novim Za-
konom o $umama i kasnijim izmjenama i dopunama istog,
bujao je clanak (¢lanci) o izdvajanju $uma i Sumskog zemlji-
$ta. U jednom trenutku Zakon o $umama predvidao jeimo-
guénost izdvajanja bez rjesenja nadleznog ministarstval

Povrh svega navedenog, u priobalju su ve¢ neko vrijeme
aktualne nove akrobacije sa Sumama i Sumskim zemlji-
$tem. Ovog puta, za razliku od prethodnih primjera, rije¢
je o Sumama privatnih Sumoposjednika. Ve¢ duze od go-
dinu dana na podrucju Rovinja i Bala na vise je lokacija
zapocela parcelacija Sumskog (i poljoprivrednog) zemljista.
Modus operandi je da se relativno velike Cestice podijele u

¢itav niz manjih Cestica povrsina nekoliko stotina m* Sum-
sko se zemljiste parcelira poput gradevinskog zemljista,
ucrtavaju se i pristupni putevi svim novoformiranim cesti-
cama. Cilj je takve Cestice prodati, budu¢i vlasnici ih kupuju
kako bi postavili privremene/montazne manje objekte (pri-
mjerice tkz. mobil home), koje ¢e prije ili kasnije, nastavi
li drzava s nakaradnom praksom, legalizirati kao ¢vrste,
gradene objekte. Eklatantan primjer nove prakse je jedna
katastarska cestica na podrucju Rovinjstine, koja je podi-
jeljena u cetrdesetak (!) novih Cestica i pristupni put. No-
vonastale Cestice od ,,milja“ su prozvane bajaderama i
svima je promijenjen nacin uporabe iz Suma u pasnjak
(dvije Cestice u vocnjak). Mati¢na katastarska Cestica s
nac¢inom uporabe $uma, u naravi takoder $uma, obuhvacena
je programom za gospodarenje Sumama Sumoposjednika
gospodarske jedinice ,,Rovinj — Sosi¢i“ s vazenjem od 2018.
do 2027. Predmetna se ¢estica nalazi u podrucju ekoloske
mreze. Prostornim planom uredenja Grada Rovinja pred-
metnom je zemljiStu odredena namjena kao Suma iskljucivo
osnovne namjene. Grad Rovinj burno je reagirao poslavsi
desetak dopisa na razne adrese — Ministarstvo poljopri-
vrede, Ministarstvo graditeljstva i prostornog uredenja, Mi-
nistarstvo pravosuda, Drzavno odvjetnistvo, Drzavna ge-
odetska uprava, Drzavni inspektorat. Na neke se odgovore

Sukladno novom geodetskom elaboratu ova je povrSina po nacinu up-
orabe pasnjak
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Katastarska Cestica prije podjele

Katastarska Cestica nakon podjele

¢ekalo i duze od Sest mjeseci, no oni koji su pristigli vrvjeli
su od isprazne kurtoazije — ,,zahvaljujemo da ste nam skre-
nuli paznju na navedenu problematiku®, ,,u potpunosti po-
drzavamo vasu inicijativu i smatramo kako je neophodno
zurno reagirati’, ,podupiremo vase prijedloge za iznalaze-
njem rjesenja“. Zanimljivo je spomenuti da Drzavna geo-
detska uprava u svom odgovoru navodi da su sve promjene
u katastarskom elaboratu izvrSene na temelju pregledanih
i potvrdenih geodetskih elaborata koji su izradeni u skladu
sa zakonskim odredbama.Na temelju tih elaborata mije-
njan je nacin uporabe zemljista iz Sume u pasnjak, a veci
dio povrsine je u naravi i dalje Suma, iz ¢ega proizlazi za-
klju¢ak da je licencirana geodetska tvrtka izradila geodetski
elaborat koji ciljano nije bio u potpunosti ispravan, a ko-
jega je odjel za katastar nekretnina proveo kao ispravnog.
Ve¢ u &lanku 2. Zakona o Sumama stoji Sume i $umska
zemljiSta dobra su od interesa za Republiku Hrvatsku te

imaju njenu osobitu zaititu. Sto znadi osobita zastita,
mozemo doznati iz aktualnih slu¢aja prenamjene i usitnja-
vanja zemlji§ta. U Zakonu o $umama ¢lanku 23. stoji
Sumoposjednici su duzni gospodariti umom i Sumskim
zemljiStem na nacin propisan ovim Zakonom. Koje su po-
sljedice u slucaju gospodarenja suprotno Zakonu o $u-
mama, takoder vidimo iz navedenog aktualnog slucaja. O
problemu se zna ve¢ duze od godinu dana. Da se reagiralo
brzinom i lako¢om kako su se modelirali i prilagodavali
¢lanci Zakona u svezi s izdvajanjem, problem bi ve¢ odavno
bio rijeSen. Da nije rije¢ ,,samo” o prekrsaju, ve¢ o kazne-
nom djelu, jasan je Kazneni zakon, gdje u ¢lanku 209. stoji
da tko protivno propisima sijece ili krci Sumu ili na drugi na-
Cin pustosi Sumu, a time ne ini neko drugo kazneno djelo za
koje je propisana teza kazna, kaznit ée se kaznom zatvora
do dvije godine. Radi li se ovdje o pustosenju Suma ili ne,
netko je ve¢ davno trebao znati i djelovati (sukladno Za-



konu o $Sumama pusto$enje Suma je svaki nezakonit zahvat
u Sumama i na Sumskim zemljistima kojim se remeti gos-
podarenje Sumama i smanjuje buduca vrijednost suma).
Mogu zakljuciti da smo blizi iznesenom misljenju doc. dr.
sc. Frane Stanicica da je pravni okvir relativno dobro poslo-
Zen, ali njegova primjena upitna. Ipak je netko vec ranije
razmisljao o mogu¢im podjelama katastarskih cestica, $to
je vidljivo u nacrtu nikad donesene Strategije razvoja $u-
marstva Republike Hrvatske 2016. - 2030., gdje u nabraja-
nju mjera za postizanje odredenog cilja stoji — uspostavlja-
nje zakonodavnog okvira kojim se onemoguciava
fragmentacija Suma i daljnja podjela katastarskih cestica
koje su u katastru zabiljezene Sumom kao nacinom koriste-
nja te poticanje njihovog okrupnjivanja.

Svakom onome koji je u stanju sagledati Sume i Sumska
zemljiSta s viSe razine, bez obzira na vlasni$tvo, ostaje gorka
spoznaja izostanka reakcije sustava. Cemu sluZe prostorni
planovi i programi za gospodarenje Sumama? U drustvu u
kojemu su vratolomije sa zemljistem nacionalna disciplina,
gdje se nerijetko politicari upravo zemljistem bogate na
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Informacija o prodaiji parcela

nezakonit i nemoralan nacin, mozda ne mozemo ocekivati
nista drugo. U konacnici zapravo vlasnici ovih zemljista
preuzimaju obrazac ponasanja (lakomost) pojedinih poli-
ticara, odnosno sadasnjih ili bivsih vlastodrzaca. Ostaje ne-
poznanica tko ¢e ih u tome sprijeciti...

PRVI REZULTATI PROJEKTA

.SUME U RUKAMA ZENA"

Irina Susa, maq. ing. silv, Silvija Zec, doplmﬁ sum., Maja Mevc Kis,

dupl. ng. swm., m. sc. Miljeno Zupanié

©

interreg

EUROPEAN UNION

Danube Transnational Programme

Medunarodni projekt ,Sume u rukama Zena“ (Fem4Forest)
zapoceo je u srpnju prosle godine u suradnji s organizaci-
jama iz 10 drzava dunavske regije.

Glavni cilj projekta je ojacati Sumarski sektor na lokalnoj,
regionalnoj i meduregionalnoj razini kroz povecanu uklju-
¢enostisposobnost Zena aktera, podrzavajuci njihovu rav-
nopravnu prisutnost i kompetencije na trzistu u Podunav-
lju. Projekt nudi novi i inovativan pristup obrazovanju i
mentorstvu, koji ¢e omoguciti aktivniju ulogu zena u $u-
marskom sektoru.

Planirane aktivnosti usmjerene su na tri najvaznije kom-
ponente: socijalnu uklju¢enost, rodnu ravnopravnost i eko-
nomsku neovisnost.

Prvi koraci projekta zavrSeni su te su predstavljeni u ,,Iz-
vje$cu o trenutnoj situaciji i poziciji Zena u Sumarstvu u
dunavskoj regiji“. Cjelovito izvje$c¢e dostupno je na sluz-
benoj stranici projekta (http://www.interreg-danube.eu/
approved-projects/fem4forest).

Izvjesce izradeno u sklopu projekta Fem4Forest objedinjuje
stanje u Sumarstvu u 10 projektnih partnerskih drzava du-
navske regije (Austrija, BIH, Bugarska, Hrvatska, Slovenija,
Ceska, Njemacka (Bavarska), Rumunjska, Srbija i Ukrajina).
Svaka drzava iznijela je informacije o nac¢inu gospodarenja,
mogucnostima zaposlenja i statusu Zena u Sumarskoj indu-
striji, bilo kao privatnih Sumovlasnica, zaposlenica i/ili do-
nositeljica odluka. U izradi dijela izvjes¢a koje daje prikaz
trenutne situacije Zena u Sumarskom sektoru u Hrvatskoj
sudjelovao je Hrvatski savez udruga privatnih Sumovlasnika
te Hrvatska komora inzenjera $umarstva i drvne tehnologije.

Jednakost Zena u Sumarskom sektoru temeljna je postavka
kojom se vodilo pri pisanju izvjesca. Izvjesce ukljucuje pre-
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gled potreba i interesa Zena, evaluaciju standarda, definicije
akcijskih planova i programa poducavanja te predstavlja
temelj za razvijanje okvira uvjeta koji podrzavaju jednaku
involviranost muskaraca i Zena u interesnim skupinama,
institucijama, radnom osoblju i poduze¢ima u sumarskom
sektoru.

Izvjesce je sastavljeno od 10 individualnih pregleda stanja
svake drzave koja sudjeluje u projektu. Izvjesce svake dr-
zave dodatno je podijeljeno na sljedeca poglavlja:
— Sumarski sektor
— Trziste rada i mogucnosti zaposlenja u podrucju $u-
marstva
- Vlasnistvo $uma
- Administracija
- Kompanije i poduzeéa u Sumarstvu i vezanim stru-
kama
— Pregled postojecih inicijativa za podrsku zenama u
Sumarstvu

OPCE INFORMACIJE 0 SUMAMA
DUNAVSKE REGIJE

Slozena slika statusa Zena u Sumarskom sektoru bazirana je
na postoje¢im istrazivanjima i dostupnim informacijama.

Iz tablice 1. moze se vidjeti kako je Hrvatska sa svojih 46%
pokrivenosti Sumom i Sumskim zemljiStem pri vrhu prema
udjelu povrsine $uma. Ispred Hrvatske je BIH s najve¢im
postotkom pokrivenosti (63%), Slovenija (58%) i Austrija
(48%), a drzave s manjim udjelom Suma od Hrvatske su
Bugarska, Njemacka, Ceska, Srbija, Rumunjska i Ukrajina.

Tablica 1: Pokrivenost Sumama i Sumskim zemljiStem u drzavama
dunavske regije

Sume u ha %

Austrija 4.020.000 48%
Bosna i Hercegovina 3.231.500 63%
Bugarska 4.257.200 38%
Hrvatska 2.759.039 46%
Ceska 2.675.670 34%
Njemacka/Bavarska 2.450.000 35%
Rumunjska 6.592.000 28%
Srbija 2.720.000 30%
Slovenija 1.177.244 58%
Ukrajina 10.500.000 16%

Glavne vrste drveca dunavske regije ukljucuju: bukvu,
hrast, grab, brezu, bor, smreku i jelu, a ukupna povrs$ina
$uma uglavnom je u porastu.

Sjeca drva i drvna industrija u dunavskoj regiji predstav-
ljaju vaznu granu industrije, posebice za ruralni razvoj. Naj-
noviji podaci iz 2018. (Eurostat, prosinac 2020.) pokazuju
da je BDP za $umarstvo i sjecu na europskoj razini iznosio

0,2% od ukupnog BDP-a. Taj postotak znacajno varira za
razlicite drzave dunavske regije. U Njemackoj iznosi 0,1 %,
Rumunjskoj 0,9 %, a u Hrvatskoj iznosi 0,3%. (https://tra-
dingeconomics.com/croatia/forest-rents-percent-of-gdp-
wb-data.html).
Nedrvni Sumski proizvodi takoder mogu biti vrlo vazni u
ruralnim podrucjima te se pretpostavlja kako ce se taj dio
sektora posti¢i razvoj u buduénosti. U nekim drzavama
dunavske regije ve¢ se koristi i naplacuje vrijednost od sum-
skih bobica, branja gljiva, proizvodnje meda, lovstva, plan-
taza bozi¢nih drvaca i sli¢no.
Izvjesce pokazuje kako Sumarski sektor na trzistu rada po-
kriva spektar poslova. Neki od glavnih poslova i zanimanja
$umarske struke u dunavskoj regiji su:

« Sumari, upravitelji $uma, $umarski profesionalci

o Sumarski radnici

o Drzavne $umarske organizacije

o Ostale javne organizacije, ukljucujuci opcinske

$umske strukture

o Privatne Sumskogospodarske organizacije

o Izvodaci $uma, ukljucujudi rukovatelje strojevima

o Zaposlenici pilane

« Ostali zaposlenici u proizvodnom sektoru

« Sumarski savjetnici

Nedavni podaci dostupni na Eurostat stranicama pokazuju
kako se broj raznih poslova u Sumarstvu i sjeci drva sma-
njio u razdoblju izmedu 2000. i 2018., dok se produkcija
povecala. U tom razdoblju dogodio se i rez u broju radnih
mjesta u sektoru Sumarstva i sjece drva.

Podaci o udjelu zena u privatnom segmentu Sumskoga sek-
tora su vrlo ograniceni. Osim podataka iz Austrije i Ru-
munjske, ne postoje podaci o postotku zena u privatnim
kompanijama. Iz dostupnih podataka o zaposlenicama u
nacionalnim parkovima i u sektoru Sumske pedagogije,
moze se zakljuciti kako su takve pozicije privla¢nije Zenama
u $Sumarstvu. Isto tako pozicije u znanstvenim i obrazov-
nim institucijama nalaze se medu radnim mjestima koje
cesc¢e popunjavaju Zene.

Moze se pretpostaviti kako je pritisak koji nosi sa sobom
tradicionalno Sumarstvo usmjerio Zene u smjeru Sumarske
pedagogije, istrazivanja, edukacije i zastite prirode.

PRIVATNE SUME

Politicke i ekonomske promjene u ranim 90-tim godinama
u sredi$njoj i isto¢noj Europi znacajno su se odrazile na $u-
marski sektor u dunavskoj regiji. Privatizacija i restitucija
drzavnih $uma u privatno vlasnistvo, odvajanje regulator-
nih od operativnih funkcija u gospodarenju Sumama, po-
vecanje stranih ulaganja i uspostavljanje velikih zasticenih
podrucja utjecalo je na prirodu rada u Sumarskom sektoru.
Reforme javnog upravljanja, vec¢a uloga privatnih aktera i
evolutivni prioriteti u upravljanju Sumama prema uprav-
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Graf 1: Pregled privatnih i drzavnih Suma u drzavama dunavske regije

ljanju ekosustavima, promijenili su nacin rada u Sumar-
skom sektoru i u Bavarskoj i Austriji.

Sli¢no se dogodilo i u Hrvatskoj gdje je proces restitucije i
procesa prirodnog posumljavanja (prirodna sukcesija) za-
pustenih poljoprivrednih povrsina u ruralnim podrucjima
u razdoblju 2006-2016. rezultirao povec¢anim udjelom pri-
vatnih Suma te sada njihov udio iznosi 24% od ukupne po-
vr$ine $uma i $Sumskog zemljista.

Iz grafa 1 vidljivo je kako udio privatnih $uma znatno va-
rira u drzavama dunavske regije. Austrija je na prvom mje-
stu s ¢ak 82% udjela privatnih Suma, slijedi Slovenija s
75.3 %, zatim Srbija s 57%, Bavarska s 56,8 %, Rumunjska
s 49% te Ceska s 46,8%. Hrvatska zauzima 6. mjesto s 24%
$uma u privatnom vlasnistvu , a slijedi BIH s 20% te Ukra-
jina s 0,1%.

Prosje¢na povrsina Cestica Suma u privatnom vlasnistvu u
drzavama dunavske regije krece se izmedu 1 i 2 ha, dok je
u hrvatskim privatnim $umama prosjec¢na velicina Sumo-
posjeda nesto manja od 1 ha. U Sloveniji i Austriji taj broj
varira izmedu 2,5 i 5 ha. Takoder, iz podataka predstavlje-
nih u izvjes¢u utvrdeno je kako Sumovlasnice u svom vla-
sni$tvu imaju manje povrsine nego $to je to slucaj kada je
rije¢ o muskim Sumovlasnicima.

Udruge privatnih Sumovlasnika

Udruge privatnih Sumovlasnika, u ve¢ini drzava dunavske
regije, stvorene su kako bi rijesile problem male povrsine i
fragmentiranosti privatnog Sumskog zemljiSta. U Bavarskoj
je 30% privatnih Sumovlasnika organizirano u 137 udruga
koje upravljaju s ¢ak 70% od ukupne povrsine suma. U Slo-
veniji postoji 29 udruga privatnih Sumovlasnika, no one
predstavljaju samo 1% od svih privatnih $umovlasnika, dok
u Rumunjskoj i Bugarskoj udruge ni ne postoje.

U sredi$njoj i srednjoj Europi udruge su se pocele osnivati
kasnije te ne igraju vaznu ulogu u upravljanju Sumskim
ekosustavima. U Hrvatskoj je proces osnivanja udruga za-
poceo 2004/2005 s ciljem pobolj$anja upravljanja privatnim
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$umama, a u 2008. je osnovan i Hrvatski savez udruga pri-
vatnih Sumovlasnika kao samostalna, nestranacka, intere-
sna organizacija dobrovoljno udruzenih udruga privatnih
$umovlasnika i Sumoposjednika koja trenutno ujedinjuje
18 udruga privatnih Sumovlasnika.

Temeljni je cilj Saveza da planskim udruzivanjem i radom
udruga privatnih Sumovlasnika i Sumoposjednika poboljsa
kakvocu i gospodarsku vrijednost $umskih proizvoda i
unaprijedi gospodarenje privatnim $Sumama u Republici
Hrvatskoj.

ORGANIZACIJA SUMARSTVA

U cijeloj dunavskoj regiji postoje sli¢nosti u organizacijskoj
postavi administracije Sumarstva. U gotovo svim drza-
vama, izuzev Ukrajine i Rumunjske, ministarstvo poljopri-
vrede je odgovorno za dono$enje i provodenje drzavne $u-
marske politike. U pravilu vec¢ina zemalja dijele kontrolne
funkcije od operativnih te su osnovale drzavne tvrtke.

Zene u $umarstvu imaju manje vazne, marginalne uloge u
$umarskoj administraciji. Situacija u Hrvatskoj je nesto
druk¢ija od prosjeka te se Zene nalaze na vodeéim
pozicijama u Hrvatskom $umarskom institutu, Hrvatskoj
komori inzenjera $umarstva i drvne tehnologije te u Mi-
nistarstvu u nadleznoj Upravi $umarstva, lovstva i drvne
industrije.

No, gledajudi $iru sliku, zene se ne nalaze u dovoljnom
broju na rukovodeéim pozicijama u Sumarskim kompani-
jama, bilo privatnim ili drzavnim te je zastupanje interesa
u podrucju $umarstva ve¢inom zastupljeno muskarcima.

Budu¢nost gospodarenja i upravljanja Sumama moze po-
stati rodno ravnopravnija. Znacajan udio zena vidljiv je u
$umarskom obrazovanju kroz sve veéi broj studentica, a
dijelom i kroz zastupljenost nastavnoga i istrazivackog
osoblja.

Podaci iz izvje$¢a pokazuju kako postoji sve vedi interes
Zena za Sume i Sumarstvo u veéini partnerskih drzava du-
navske regije. Udio Sumarstva u Hrvatskoj u srednjoskol-
skom obrazovnom sustavu na nacionalnoj razini je rela-
tivno malen s 1.124 upisanih u¢enika, $to predstavlja 1,6%
od svih ucenika u strukovnim srednjim $kolama. Na Fa-
kultetu Sumarstva i drvne tehnologije upisano je 736 stu-
denata, $to predstavlja samo 0,7% od svih upisanih stude-
nata na sveucdiliStima u Hrvatskoj. Dok je udio ucenica u
$umarskim srednjim $kolama neznatan, na Fakultetu $u-
marstva i drvne tehnologije u Zagrebu taj postotak je zna-
¢ajan te iznosi ¢ak 42%, $to upucuje na povecan interes
zena za Sumarsku struku.

Sli¢na situacije je i u Bavarskoj, gdje udio Zena u Sumar-
skim programima visokog obrazovanja u prosjeku iznosi
izmedu 25% i 33% te Austriji koja je izvijestila o rastu¢em
udjelu Zena na svim razinama osposobljavanja.
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ZAKLJUCNO

o Zene su prisutne u $umarskom sektoru dunavske re-
gije te imaju znacajan udio u privatnim $umama, no
udio Zena u radnoj snazi Sumarskog sektora je znaca-
jno manji u odnosu na musku radnu snagu.

» Gospodarenje $uma i zastupanje interesa pripada
muskarcima, no Zene zauzimaju vodece pozicije u
drugim segmentima, ukljuc¢ujuci obrazovanje, istrazi-
vanja i ocuvanje prirode.

» Uzimaju¢i u obzir udio zena medu diplomiranim/ma-
gistrima inZenjerima Sumarstva, postoji potencijal da

Literatura:

http://www.interreg-danube.eu/uploads/media/approved_project_out
put/0001/44/24ce9f224hc99aebhf7c92532a20ce03338e4b85.pdf?fbc
lid=IwAR3MY4kUjfyZnsEMep4Tm8HKo7ds-ql-FAP40OMWUuESxKBm-
MMAMQBOwoqdkQ

https://tradingeconomics.com/croatia/forest-rents-percent-of-gdp-wb-
data.html

https://wwuw.dzs.hr/Hrv_Eng/publication/2019/SI-1645.pdf
https://www.dzs.hr/Hrv_Eng/publication/2019/SI-1643.pdf

Autori: Irina Susa', Silvija Zec?, Maja Merc Ki§® i mr.sc. Miljenko
Zupani¢*

i % — Hrvatski savez udruga privatnih sumoviasnika
2 38— Hrvatska komora inZenjera Sumarstva i drvne tehnologije

zene postanu podjednako snazne u radnom sektoru
Sumarstva.

U daljnjoj provedbi projekta, hrvatski partneri na projektu
zahvaljuju svim $umaricama i Sumarima koji su se odazvali
sudjelovanju u projektnim aktivnostima i time doprinijeli
njegovoj provedbi, ali i ispunjavanju ciljeva projekta: do-
nosenju zakljucaka i smjernica koje ¢e doprinijeti boljem i
ravnopravnijem polozaju Zena u sektoru Sumarstva.

“Y

ZAPISNIK

My sc. Dawmir Delac

Nazocni: Emil Balint, dipl. ing., prof. dr. sc. Ruzica Lu¢i¢ Beljo, Daniela Cetinjanin, dipl. ing., mr. spec. Mandica Dasovi¢,
Ljerka Dekani¢, dipl. ing., (umjesto Krasnodara Sablji¢a, dipl. ing.), mr. sc. Josip Dundovi¢, Goran Gobac, dipl. ing., mr.
sc. Ivan Grginci¢, Marina Juratovi¢, dipl. ing., mr. sc. Petar Jurjevi¢, Kresimir Kalcik, dipl. ing. (umjesto Damira Nuica,
dipl. ing.), Ivan Krajaci¢, dipl. ing., Cedomir Krizmani¢, dipl. ing., prof. dr. sc. Josip Margaleti¢, Martina Pavi¢i¢, dipl.
ing., Zoran Sarac, dipl. ing,, Ante Tara$, dipl. ing., prof. dr. sc. Ivica Tikvi¢, Davor Topolnjak, dipl. ing., Oliver Vlaini¢,
dipl. ing., doc. dr. sc. Dinko Vusi¢, Silvija Zec, dipl. ing., Drazen Zviroti¢, dipl. ing., Stjepan Blazicevi¢, dipl. ing., Marina
Mami¢, dipl. ing., dr. sc. Vlado Topi¢, mr. sc. Damir Dela¢

Ispricani: Akademik Igor Ani¢, Mario Bosnjak, dipl. ing., Goran Bukovac, dipl. ing., mr. sc. Boris Belamari¢, Damir
Dramalija, dipl. ing., prof. dr. sc. Milan Glavas, Darko Mikic¢i¢, dipl. ing., Damir Miskulin, dipl. ing., Damir Nui¢, dipl.
ing., dr. sc. Sanja Peri¢, Krasnodar Sablji¢, dipl. ing., mr. sc. Goran Videc, Herman Susnik, dipl. ing., Biserka Markovic,
dipl. oec.

U skladu s Programom u 10 ® h ¢lanovi su se okupili u USP Karlovac, Put Davorina Trstenjaka 1, gdje je uz mali dom-
jenak nazo¢ne pozdravio voditelj USP Marin Sveti¢, dipl. ing.

0Od 11" do 13" h posjecen je slatkovodni akvarij Aquatica u Karlovcu, a zatim Muzej Domovinskog rata Karlovac-Turanj.

Na pocetku sjednice ulovackom domu ,,Muljava’, predsjednik Oliver Vlaini¢ izrazio je zadovoljstvo $to se Upravni i Nad-
zorni odbor HSD-a nakon godine dana prekida uzrokovanog pandemijom korona virusa, ponovno okupio uzivo.

Utvrdio je kvorum i predlozio je sljedeci



Dnevni red:

1. Ovjerovljenje zapisnika: 2. sjednice Upravnog odbora
HSD-a 2020. godine i 124. Redovite sjednice Skupstine
(objavljeni u SL 1-2/2021.) te 1. Elektronicke sjednice
Upravnog odbora 2021. i 1. Elektronicke sjednice Skup-
$tine 2021. godine (objavljeni u SL 3-4/2021)

2. Obavijesti

3. Aktualna problematika

4. Sumarski list i ostale publikacije
5. Rasprava po izvjes¢ima i zakljucci

6. Pitanja i prijedlozi

koji je jednoglasno usvojen.

Prije rada po Dnevnom redu, predsjednik Oliver Vlaini¢
pozvao je nazo¢ne da minutom $utnje odaju pocast premi-
nulom doajenu hrvatskog Sumarstva i nasem istaknutom
¢lanu akademiku Slavku Mati¢u. Odali smo pocast i ne-
davno preminulim kolegama mr. sc. Ivanu Mrzljaku, Zo-
ranu Sabljaric¢u, dipl. ing. i Zdravku Pavlesi¢u, dipl. ing.

Ad. 1. Zapisnici 2. sjednice Upravnog odbora HSD-a 2020.
godine i 124. Redovite sjednice Skupstine (objavljeni u SL
1-2/2021.) te 1. Elektronicke sjednice Upravnog odbora
2021.1 1. Elektronicke sjednice Skupstine 2021. godine (ob-
javljeni u SL 3-4/2021.), jednoglasno su usvojeni.

Ad. 2. Obavijesti:
Dogadaji od 2. online sjednice 15. 12. 2020. do 18. 6. 2021.

1. 16.-18. 12.2020. - 124. sjednica Skupstine HSD-a - odr-
zana online

2.18. 12. 2020., Karlovac - otkrivena spomen-ploca Stje-
panu Frki¢u na zgradi nekadasnje Sumarije Karlovac po-
vodom 100 godina postojanja drzavne $umarije u Kar-
lovcu, izdana je i knjiga ,Sumarska povijest grada
Karlovca“ koja ¢e se uskoro promovirati, a priprema se
izrada info-ploce o Sumarstvu u Muzeju domovinskog
rata na Turnju i izrada drvenih skulptura brojeva 1765
ispred Sumarije Vojni¢ povodom 255 godina osnutka
Uprave Suma karlovackog generalata i Sumarije Petrova
gora — kad sve aktivnosti budu obavljene, iste ¢e biti
opisane u Sumarskom listu.

3.22. 12. 2020., Zagreb - potpisani su Ugovor o zakupu
podruma, dijela prizemlja i 1. kata Sumarskog doma
(na 10 godina) s Gradom Zagrebom i Sporazum o
uredenju medusobnih odnosa vezanih za ovaj Ugovor
sa Stomatoloskom poliklinikom Zagreb.

4.29.12. 2020., Zagreb - potpisana nagodba s Goethe in-
stitutom o placanju 2. rate zakupnine, koje su u skladu
s Ugovorom bili duzni platiti nakon otkazivanja zakupa.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
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. 30. 12. 2020., Zagreb — primopredaja prostora Sumar-

skog doma od Goethe instituta.

. 20.1.2021., Zagreb — Sumarski fakultet promijenio ime

u Fakultet Sumarstva i drvne tehnologije.

.22.-23.2.2021. - 1. e-sjednica UO HSD-a.
.24.-26.2.2021. - 1. e-sjednica Skupstine HSD-a.
. 1. 3.2021. - potpisan novi ugovor s IRMO za zakup 2.

kata Sumarskog doma.

1. 3.2021. - 1. sjednica Sekcije za urbano Sumarstvo.
2.3.2021., Zagreb, Arhitektonski, Geodetski i Gradevin-
ski fakultet — Dan inZenjera RH u organizaciji Hrvat-
skoga inZenjerskog saveza (HIS) i Akademija tehnickih
znanosti Hrvatske (HATZ), pod sloganom ,,Inzenjeri
— graditelji buduc¢nosti®, obradio problematiku potresa
i klju¢nu ulogu inZenjera na podrucju preventive i sana-
cije gradevinskog fonda, kao i na potencijale do sada
nerealiziranog mega projekta ,Zagreb na Savi
18.3.2021., Zagreb, Fakultet Sumarstva i drvne tehno-
logije - stru¢ni skup o privatnim $umama ,,Privatne
$ume u Republici Hrvatskoj — osnovni problemi i
buduce gospodarenje s ciljem prilagodbe klimatskim
promjenama

20.3.2021., Zagreb, Jarun - Sekcija za urbano $sumarstvo
- sadnja drve¢a povodom Medunarodnog dana $uma,
diljem RH odrzano vise aktivnosti.

21. 3. 2021. - Plodovi zemlje - prilog HRT-a iz USP
Bjelovar o obnovi §uma, vise priloga o Sumarstvu na
Hrvatskom radiju: Divni novi svijet, Ekoradar i Ovo
malo duse

22.3.2021., Zagreb, Sumarski dom — Sekcija za urbano
$umarstvo — okrugli stol ,,Standardizacija novih zani-
manja u podrudju urbanog Sumarstva®

14.-15.4. 2021. - Ministarska konferencija EU o Sumama
s temom izazovi s kojima se suocavaju europske sSume
i Sumarski sektor te njihova uloga u prilagodbi na kli-
matske promjene i odrzivo gospodarenje Sumama u
Europi - ispred RH sudionici Ministrica poljoprivrede
Marija Vuc¢kovi¢, drzavni tajnik Sime Mrsica i
ravnateljica Uprave Sumarstva, lovstva i drvne industrije
Renate Ojurovi¢, potpisana deklaracija ,,Buduc¢nost
kakvu zZelimo - Sume kakve trebamo” i rezolucija
»Adaptacija paneuropskih Suma na promjenu klime®
17.4.2021., PP Medvednica - akcija ¢iS¢enja povodom
Dana planeta Zemlje.

1.5.do 31. 7. otvoren je natjecaj za nominaciju ,,Stabla
godine®

8.5.2021. - stupio na snagu Pravilnik o vrsti Sumarskih
radova, minimalnim uvjetima za njihovo izvodenje te
radovima koje Sumoposjednici mogu izvoditi samo-
stalno. Najvaznije je da su znacajno povecani obimi po-
slova koje oovlasteni inZenjeri mogu obavljati samo-
stalno u okviru licencije. Obim radova povecan je od
resornog ministarstva, bez obzira $to su predstavnici
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struke zbog bojazni moguceg pada kvalitete tih radova
bili protiv toga.

20. 10.5.2021. - HRT, Dobro jutro Hrvatska — nastup pred-
sjednika HSD-a.

21.21. 5. 2021. - zajednicko priopéenje Sumarskih insti-
tucija povodom ucestalih napada na Sumare i kao reak-
cija na umjetnicku instalaciju ,SADITI JE BITNO® au-
torice Lucije Zuti, koja je od 19. do 24. 5. postavljena na
Trgu Zrtava fasizma u Zagrebu pokraj Hrvatskog doma
likovnih umjetnika.

22.22.5.2021., BiH, Sarajevo - osnovana Medunarodna
Akademija nauka i umjetnosti u Bosni i Hercegovini
(IANUBIH), dr.sc. Tomislav Dubravac s Hrvatskoga
$umarskog instituta izabran je za redovnog ¢lana Aka-
demije.

23.24. 5. 2021., Zagreb, Dokukino — okrugli stol o gospo-
darenju Sumama — moderator Mladen Ilickovi¢ (HRT/
Eko zona), sudionici direktor Sektora za Sumarstvo u
Hrvatskim $umama Kre$imir Zagar, predsjednik
Hrvatskog Sumarskog drustva Oliver Vlaini¢, pred-
stavnik Akademije Sumarskih znanosti Igor Ani¢, pred-
sjednik Hrvatskog saveza udruga privatnih $umovlas-
nika Zdenko Bogovi¢, Nikola Pozgaj za Pozgaj grupu
(donatori trupaca za instalaciju SADiti je BITNO), pred-
sjednica Udruge ViDrA i voditeljica Zelenog odreda
Vesna Grgi¢ te Vladimir Dimi¢, aktivist koji sadi drvece.

24.27.5.2021. - okrugli stol s predstavljanjem prvih re-
zultata medunarodnog projekta Dunavske regije ,,Sume
u rukama Zena — Fem4Forest®. Projektom se potice vece
ucesce zena u Sumarstvu kao tipicnoj muskoj djelat-
nosti. Hrvatska je u tome pozitivan primjer.

25. 1. 6.2021. - nakon vi$e od godinu dana ponovo pocela
predavanja za strucno usavrsavanje ovlastenih inzenjera
Sumarstva — odrZzanaonline 1.,8.110.117. 6. — ,,Nedrvni
$umski proizvodi — moguénosti kori$tenja“ prof.dr.sc.
Zeljko Zeci¢ i ,Uloga i aktivnosti Komore*, Silvija Zec

26.10.-11. 6. 2021., U Centru za posjetitelje Medvedgrad
10. i 11. lipnja 2021. godine. odrzan je Znanstveno
stru¢ni skup s medunarodnim sudjelovanjem Zeleni
dodir Medvednice.

Skupom je obiljezena 40. godisnjica osnutka Javne usta-
nove Parka prirode Medvednica i 3. konferencija pro-
jekta ,,Poboljsanje posjetiteljskoga kapaciteta u svrhu
odrzivog upravljanja Parkom prirode Medvednica®
ukupne vrijednosti 37,7 mil. kuna.

Organizator skupa bila je Javna ustanova Par prirode
Medvednica pod pokroviteljstvom Ministarstva gospo-
darstva i odrzivog razvoja.

Skup je odrzan kroz 4 sekcije: Odrzivo upravljanje za-
Sticenim objektima, Odrzivi turizam, Klimatske pro-
mjene, Upravljanje Sumama (moderator Silvija Zec).

27.14.115. 6. odrzana je zavr$na konferencija ERASMUS+
projekata u bioekonomiji i Sumarstvu, u kojemu su su-

djelovali uz Sumarske obrazovne institucije Slovenije i
Austrije i na§ Hrvatski Sumarski institut i IRMO. Cilj
projekta je povecati znanje i stru¢ne kompetencije
stru¢njacima iz podru¢ja Sumarstva i drvne tehnologije.

28.17. 6. 2021., Bjelovar - otvorenje 16. bjelovarskog sa-
lona fotografije ,,Suma okom $umara*“

29. Hrvatske Sume d.o.o. usvojile su nasu zamolbu da nam
zbog stanja s pandemijom Covid 19 i smanjenja aktiv-
nosti vezanih za Ugovor kojim pla¢amo uslugu obrade
i digitalizacije Sumarskog lista, kao i odrzavanja infor-
matickog sustava HSD-a, ne fakturiraju usluge za prvo
polugodiste 2021. godine.

30. 16. 4. 2021. dobili smo izvije§¢e Revizora Kuli¢ i Sperk
d.o.o0. o poslovanju HSD-a u 2020. godine. Zaklju¢ak
»Temeljem naseg revizijskog uvida, niSta nam nije skre-
nulo pozornost sto bi uzrokovalo da povjerujemo kako
financijski izvjestaji Hrvatskog Sumarskog drustva za
2020. godinu ne daju istinit i fer prikaz financijskog po-
lozaja i poslovanja sa Zakonom i financijskom poslo-
vanju i racunovodstvu neprofitnih organizacija.

31. Prof. dr. sc. Ivica Tikvi¢ nazo¢nima je podijelio Zbornik
radova II Stru¢nog skupa o Urbanom $umarstvu i na-
vijestio je III. Strucni skup koji ¢e se odrzati 11.1 12.
studenog 2021. godine u Splitu.

32. Mr. sc. Josip Dundovi¢ izvijestio je o radu na izradi mo-
nografije povodom obiljezavanja 30. godina Hrvatskih
$uma.

Ad. 3. Tajnik Damir Dela¢ izvijestio je o stanju akcije do-
niranja financijskih sredstava za obnovu Sumarskog doma.

Do sada je prikupljeno:
- Pojedina¢ne donacije-32.946,89 kn
- Donacije $umarskih institucija - 113.000,00 kn

- Donacije ostalih tvrtki — 15.700,00 kn
- Donacije ogranaka HSD-a - 59.000 kn

Sveukupno 220.646,89 kn.

Iako su brojni nasi ogranci donijeli Odluke o posudbi fi-
nancijskih sredstava sredi$njici HSD-a za obnovu
Sumarskoga doma, zaklju¢ak je da za sada to nije potrebno.

Predsjednik Oliver Vlaini¢ zahvalio je svim pojedincima,
tvrtkama i institucijama na doniranim sredstvima. Najavio
je da ¢e se nakon obnove Sumarskoga doma objaviti ,,Spo-
menica“ kojom ¢e se opisati sva dogadanja vezana za po-
sliedice potresa i obnovu Sumarskog doma. Objavit ée se i
popis svih donatora te ¢e im se uruciti zahvalnice.

Tajnik Damir Dela¢ izvijestio je o tijeku obnove Sumarskog
doma. Nakon ,,Petrinjskog“ potresa na Sumarskom domu
otvoreni su novi radovi sanacije. Uz to zapoceti radovi koje
smo se obvezali izvrsiti vaze¢cim Ugovorima s IRMOM i
Stomatoloskom poliklinikom.

S tvrtkom SPEGRA koja je izvrsila sanaciju portala
Sumarskoga doma i radove injektiranja radi narusene



staticke stabilnosti unutarnjih stubista Sumarskoga doma
sklopljen je Ugovor o sanaciji vanjskih dijelova stubista u
vrijednosti od 236.760 kn i uklanjanja preostalih o$te¢enih
dimnjaka u vrijednosti od 31.500 kn.

MRVICA d.o.o. napravila je soboslikarske radove sanaciju
zidova I etaze i dijela hodnika u iznosu od 54.800 kn i bo-
janje vanjske stolarije dijela prizemlja, Perkovceva, uiznosu
od 30.000 kn

Tvrtka IPG napravila je sanaciju srusenog zabata u vrijed-
nosti od 44.900 kn.

Tvrtka OKI MONT napravila je sanaciju krovnih opsava
koji su prokisnjavali i rekonstrukeiju dva dimnjaka koji su
ostali u uporabi za grijanje prostora IRMA, u vrijednosti
od 43.960 kn.

S projektantskom ku¢om CITARA napravljen je ugovor o
izradi projekta strojarskih instalacija grijanja zgrade Sumar-
skoga doma u vrijednosti 38.900. Svaka etaza imati ¢e dva
odvojena sustava grijanja s pripadaju¢im plinomjerima.
Osim dva stara sanirana dimnjaka na krovu zgrade prila-
godena novim kondenzacijskim bojlerima, uz zabate dva
stubista napravljeni su novi dimnjaci.

Tvrtka MONTIKO napravila je strojarske radove rekon-
strukcije centralnog grijanja IT kata 32.300 kn, I kata 98.360
kn, prizemlja 20.450 kn i ugradnju novih dimnjaka 73.750
kn (ukupno 224.500 kn)

Tvrtka TODING, nasi nadzorni inZenjeri, napravila je di-
gitalnu snimku i projekt ostecenja u vrijednosti od 92.400
kn i projekt sanacije i nadzor u vrijednosti od 93.300 kn
(ukupno 185.700 kn)

Pred nama je jo$ nabava i postavljanje novih plinskih mje-
rila po svim etazama po procijenjenoj vrijednosti od oko
80.000 kn.

Soboslikarske radove obnove poslovnih prostora na IT etazi
Sumarskoga doma, kao i rekonstrukciju centralnog grija-
nja na II etazi, obavio je IRMO vlastitim sredstvima.

Svi radovi obavljeni su nakon provedene Javne nabave (tri
ponude), dok su za manje iznose, ili za naknadne radove
istog izvodaca izdane narudzbenice, o ¢emu postoji doku-
mentacija u sredi$njici HSD-a..

Sveukupnu je u 2021. godini utros$eno u obnovu zgrade
971.020 kn, dok je u 2020. godini utro$eno 712.995 kn,
tj. sveukupno 1.684.015 kn.

Prikupljena sredstva, prema koeficijentima koje su za svoje
zaposlenike stradale potresom primijenile Hrvatske Sume
d.o.0., doznait ¢e se na ziro ratune ¢lanova HSD-a.
Tajnik Damir Dela¢ izvijestio je o sudskom postupku protiv
Fakulteta kemijskog inzenjerstva i tehnologije.

1. Tuzba za period od 1999. do kraja 2003. godine

— Prvostupanjskog presudom Opcinskog gradanskog suda
u Zagrebu poslovni broj P-2733/04 od 25.7.2013. nalo-
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zeno je tuzeniku isplatiti tuzitelju iznos od 1.372.920,60
kn s pripadaju¢im zakonskim zateznim kamatama.

— Protiv predmetne presude tuzenik je izjavio zalbu, koja
je odbijena presudom Zupanijskog suda u Zagrebu po-
slovni broj Gz-7441/13 od 20.10.2015., koji je potvrdio
prvostupanjsku presudu u cijelosti.

2. Tuzba za period od 1.1.2004. — 1.11.2006.

- Prvostupanjskog presudom Op¢inskog gradanskog
suda u Zagrebu poslovni broj P-1234/08 od 12. 3. 2012.
usvojen je u cijelosti tuzbeni zahtjev te je naloZeno
tuzeniku isplatiti tuzitelju iznos od 552.897,80 kn s
pripadajuc¢im zakonskim zateznim kamatama.

— Protiv predmetne prvostupanjske presude tuzenik je iz-
javio zalbu, po kojoj je Zupanijski sud u Bjelovaru (ko-
jom sudu je predmet bio delegiran zbog preopterecenosti
zagrebackog Zupanijskog suda) presudom poslovni broj
Gz-2065/2012 od 22.8.2013. uvazio tuzenikovu Zalbu te je
preinacio prvostupanjsku presudu i odbio tuziteljev
tuzbeni zahtjev u cijelosti zbog pogresne primjene materi-
jalnog prava.

— Vrhovni sud Republike Hrvatske je rjesenjem posl. broj
Rev-347/2014 od 5. studenog 2020. po nasoj reviziji ukinuo
presudu Zupanijskog suda u Bjelovaru te je predmet vra-
tio navedenom drugostupanjskom sudu na ponovno
odlucivanje.

~ Zupanijski sud u Bjelovaru presudom posl. broj Gz-
104/2021 od 18. ozujka 2021. potvrdio je u vecem dijelu
prvostupanjsku presudu (u odnosu na glavnicu i kamate),
dok je istu preinacio u manjem dijelu (u odnosu na

Sanirana vanjska stubista (Glavno stubiste) i novi fasadni dimnjaci
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Sanirani zabat srusen potresom 22.0zujka 2020.

troskove postupka, gdje je, umjesto prvobitno dosudenih
55.486,76 kn dosudio 45.284,69 kn).

— Iz navedenog razloga podneskom smo trazili ispravak ocite
greske u pisanju, ali smo istovremeno s navedenim prijed-
logom, a kako ne bismo izgubili pravo na pobijanje pred-
metne presude u slu¢aju da Zupanijski sud u Bjelovaru ne
postupi po nasem prijedlogu za ispravak izjavili 20. svibnja
2021. reviziju protiv presude Zupanijskog suda u Bjel-
ovaru. posl. broj Gz-104/2021 od 18. ozujka 2021.

— Nakon svega dobivamo rjesenje Vrhovnog sud Republike
Hrvatske posl. broj Rev-x-265/16 od 19. sijecnja 2021.
(tuzba za period od 1999. do kraja 2003. godine) kojim
ukida drugostupanjsku i prvostupanjsku presudu te pred-
met vraca prvostupanjskom sudu na ponovno odlucivanje.

- Rodiste je u ovom predmetu zakazano za 9. studenog
2021.

Ovim je postupak sudski postupak koji traje preko 20
godina produljen na tko zna koji period. Odluke suda se
ne komentiraju, no ovo je slika naseg pravosuda.

Ad. 4. Izvijes¢e o Sumarskom listu podnio je Glavni ured-
nik prof. dr. sc. Josip Margaleti¢. Najavio je novi broj
5-6/2021. koji bi trebao izaci za 10-tak dana. Svi primjerci

Zapisnik sastavio
Tajnik
Hrvatskog Sumarskog drustva:

L/
mr. sc. Damir Dela¢

Hrvatsko $umarsko drustvo pokrenulo je akciju prikuplja-
nja financijske pomo¢i za ¢lanove HSD-a stradale potre-
sima u Zagrebu i Petrinji.

Prikupljena sredstva po ograncima HSD-a

Red.br. Ogranak Iznos kn
1 Ogulin 3.000,00
2 Gospic 5.000,00
3 Buzet 1.500,00
4 Bjelovar 15.000,00
5 Zagreb 20.000,00
6 Karlovac 10.000,00
7 Sisak 10.000,00
8 Pozega 10.000,00
9 Osijek 5.000,00
10 Virovitica 2.000,00
11 Split 5.000,00
12 Koprivnica 10.000,00
13 Senj 3.000,00
14 Delnice 5.000,00
15 Varazdin 1.000,00
UKUPNO 105.500,00

Sumarskog lista izlaze u predvidenim rokovima. List je za
2021. godinu ve¢ popunjen znanstvenim ¢lancima, dok
upravo prireduje ¢lanke za dvobroj 1-2/2022. Trenutno je
u procesu recenzije 9 radova, a od pocetka 2021. godine u
Urednistvo je stiglo je 48 znanstvenih radova, od koji su 22
rada ili vracena na doradu, ili u potpunosti odbijena. Re-
cenzenti su vratili 13 radova iz ¢ega se moze dobiti slika o
prolaznosti radova objavljenih u SL. Veseli $to se povecava
broj objavljenih ¢lanaka domacih autora, dok se broj ¢la-
naka autora iz, u posljednje vrijeme dominantnih zemalja,
(Turska, Gréka, Spanjolska) smanjuje. Dijelom su razlog
tome i rigoroznije recenzije.

Zahvalio je svima koji sudjeluju u pripremi casopisa, a po-
sebice tehnickom uredniku Hranislavu Jakovcu, ,,dobrom
duhulista, koji se usprkos poznim godinama brine o sva-
kom segmentu pripreme.

Ad. 5. Sva su izvjesc¢a jednoglasno usvojena.

Ad. 6. Dopredsjednica HSD-a Mandica Dasovi¢ pohvalila
je djelatnike sredi$njice HSD-a za uspjesan rad, posebice
za vodenje Sumarskoga doma u burnim vremenima otka-
zivanja i sklapanja ugovora o najmu poslovnih prostora,
kao i saniranja posljedica potresa.

Predsjednik
Hrvatskog Sumarskog drustva:

v
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Oliver Vlaini¢, dipl. ing. Sum.



UPUTE AUTORIMA

Sumarski list objavljuje znanstvene i struéne ¢lanke iz podrudja
$umarstva, odnosno svih znanstvenih grana pripadajucih $umar-
stvu, zatim zastite prirode i lovstva. Svaki znanstveni i stru¢ni
¢lanak trebao bi teZiti provedbi autorove zamisli u struénu 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 $umarskom drustvu, tijeku i zakljuc-
cima sjednica Upravnoga odbora te godi$nje i izvanredne skup-
$tine, obavijesti o ograncima Drustva i dr.

Svi napisi koji se dostavljaju Uredni$tvu, 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 clanak 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 ¢lanka.
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Slika 1.
Srebrnolisni slak
na prirodnom
staniStu

(Dugi Otok).

M Figure 1.
Shrubby
bindwed in its
natural habitat
(Dugi Otok,
Dalmatia,
Croatia)
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Slika 3. Listovi su naizmjenicni, jednostavni, usko obrnutosuli¢asti, cijeloga ruba, Slika 4. Cvjetovi su dvospolni, entomofilni, 2,5-4 cm promijera, u vrSnim,
2-6 cm dugacki, 4—10 mm Siroki, gusto pokriveni svilenastim dlacicama. M Figure viecvjetnim, uspravnim pastitcima. ™ Figure 4. Flowers are bisexual, ento-
3. Leaves are alternate, simple, narrowly oblanceolate, entire, 2—6 cm long, 4—10 mm mophilous, 2.5-4 cm in diameter, in a terminal, many-flowered, erect cymes.
wide, densely covered with silky hairs.

Convolvulus cneorum L. - srebrnolisni slak, srebroliki slak (Convelvulaceae)

Rod Convolvulus sadrzi 150 do 250 vrsta ljetnica, trajnica i grmova, koje ve¢inom rastu kao povijuse. Srebrnolisni slak je vazdazeleni, gusti, do 60
(100) cm visoki i do 80 (120) cm Siroki, uspravni grm. Prirodno je rasprostranjen na Sredozemlju, ukljucujuéi Hrvatsku. Raste u obalnom podrucju,
na strmim, kamenitim, prema jugu okrenutim stijenama. Omiljena je ukrasna biljka za vrtne gredice i obrube, kamenjare, vrtne posude i visece koSare.
Preferira alkalna, izrazito propusna tla, koja su siromasna do srednje bogata hranjivima. Najbolje uspijeva izloZzen izravnom svjetlu, na polozaju
zaSticenom od hladnoce. U uzgoju je zbog atraktivnog, svilenasto dlakavog, srebrnastozelenog liS¢a i bijelih, ljevkastih cvjetova. Plodovi su neuogljivi,
sitni, smedi tobolci.

Convolvulus cneorum L. — Shrubby Bindweed, Silvery Bindweed, Silverbush (Convolvulaceae)

The genus Convolvulus comprises 150-250 mostly twining annuals, perennials and shrubs. Shrubby bindwed is an evergreen, compact, up to 60 (100) cm
tall, 80 (—120) cm wide, erect shrub, native to the Mediterranean region, including Croatia. It grows in the coastal area, on steep, rocky, south-facing cliffs.
It is a popular ornamental plant for beds and borders, rock gardens, containers and hanging baskets. It prefers alkaline, very well-drained, low to moderately
fertile soils and performs best in full sun, sheltered from the cold. It is grown for its attractive, silky, silvery-green leaves and white, funnelform flowers. Fruits
are inconspicuous, small, brown capsules.

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





