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Preferencije studenata prema | okol ad
Students' preferences for chocolate spreads
Lari Hadelan™ , Anj a *MaGé&lojvk & MMegdiall ena®Zrakil Suga
izvorni znanstveni rad (original scientific paper)
doi: 10.32779/gb.5-6.1

Citiranje/Citatiort"

Saget ak

Lokol adni namazi su desertna namirnica koje kar
vrijednost. Najvige se prodaju u Aziij.i i ako, p
Europljani .gtidr Matksokoadmni ¢hi namaza |je visoko konc
Nutell e i hrvatske Lino Lade. U novije vrijeme

namirnicama koje odlikuju bolji nutritivni sastav i zdravstvena percepcija. @h ko je utvrditi
osnovne trgigne znalajke | okoladnih namaza | p
relevantnih sekundarnih izvora podataka, u radu je provedena anketa sa sudjelovanjem 96 studenata
Agronomskog fakultetd odbveudulii lriggzwl twat @a kroeh .t en
(frekvencija i distribucija) i dvovarijantne fkivadr at t est ) me Rexdtatiakéteat i st i
ukazuju da velina ispitanika konzumira | okol adn
poznate bmdove namaza kao i trgoval ke robne marke.

i spitanici daju blagu prednost hrvatskom branddut
podrijetla. Ispitanici ocjenjuju slatke hamaze s hrvatskih @R& perspekinim proizvodima, ali ih

uglavnom ne smatraju dovoljno dobrom zamjenom po
KI'j ul nd orkiojlealdini namaz, trgigte, konzumacija, st
Abstract

Chocolate spreads are a dessert food that is characterized by an attractive taste and a high caloric

value. Most of them are sold in Asia, although, per capita, Europeans spend the most on their

'Sveuliligte u Zagrebu Agronomski f akulvteetto, g iZmauvnosdk az ac €
25, 10000 Zagreb, Republika Hrvatska

*E-mail: Ihadelan@agr.hifDopisni autor)

2 Studentica na studiju Agrobiznis i ruralni razvitak

Sveuliligte u Zagrebu Agronomekjoprikule¢eadit, Faewvdgizm
10000 Zagreb, Republika Hrvatska

“Hadel an, L., Markovil, A., Mesil, G., Zrakil Sugac,
namazimaGlasilo Future 5(5-6), 01i12. /Hadel an, L., Markovi i, A02). Mesi i,

Students' preferences for chocolate spre@éissilo Future 5(5-6), 01 12.
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purchase. The Croatian chocolate spread market is highlgrcwated with the dominance of Italian
Nutella and Croatian Lino Lada. In recent times, "healthier" versions of chocolate fspreads have also
appeared with ingredient characterized by a better nutritional composition and health perception. The
aim of the pper was to determine the basic market characteristics of chocolate spreads and to
determine students' preferences for them. In addition to the analysis of relevant secondary data
sources, a survey was conducted with the participation of 96 students Feddinky of Agriculture
University of Zagreb. Univariate (frequency and distribution) and bivariates@eiare test) methods

of statistical analysis are used in processing the results. The results of the survey show that the
majority of respondents consuroleocolate spreads once a month, they buy-kredlvn brand spreads

as well as commercial brands. When choosing between Nutella and Lino Lada, respondents give a
slight preference to the Croatian brand, primarily because of the lower price, better tastardand

of origin. Respondents evaluate sweet spreads from Croatian family farms as promising products, but

they generally do not consider them a good enough replacement for existing chocolate spreads.

Key words: chocolate spread, market, consumptiong et

Uvod
Lokol adni namazi vrsta su prehrambenog proizvod:
peciva, a u |ijem su sastavu u mazivom obliku ne

i razne arome. Konzumiraju se u oblikikojem se i kupuju, bez drugih dodataka ili kao nhamaz na

kruhu, pal ali nkama i drugim deserti ma. U Hrvat sl
trelem mjestu s vrijednosnim udjelom od 19 % odt
premapr odaij i pagtete i mlijelni namazi (Jurasovi i,
Zbog znal ajne kalorijske vrijednost:i koja proizl
"zdravom" prehrambenom namirnicom. S druge stra
reul tira privlialnim okusom | okoladnih namaza koj
djiece i mladih (Barigil et al., 2®8#2h) godowiaj @sto
stoljelia u Torinu u koj eemro ptwrioGiantiujajpasiu,stimazivus | ast i |
ver zi j uGipndigal o k e IMazchan, 2014)Zbog ratnih okolnosti i o0g
nabave kakaa, Ferrero je u mazivokoliinlaiilnwei k pk @
| okol ade soebzvielommallaa kol il ina Gianduja paste mog

visokoenergetski obrok. Sljednik Gianduja paste je Nutella koju pod ovim nazivom od 1963. godine
proizvodi talijanska Ferrero Gr uap al.o kDod naadsn i jhe nMhum
udjelom u ukupnoj svjetskoj prodaji od 54 %. Zbog svoje globalne prisutnosti i prepoznatljivosti,
Nutella se na gl obal noj razini praktil ki ne suol
Holdinga drugi je najpopularniji neanz s wudj el om od samo 2 posto s

namaza (Reuters, 2018 prema Euromonitor International).
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Naj vagni ji sastojak | okolade je kakao, stimul ans
na bazi kakaa povedwjmu o ps i a9 e friggfae gsencijaledaes t o a
ami nokiselina koja sudjeluje u stvaranju serot
smanjenju stresa, konzumacija | okolade povezana

et al., 2009; Buijsse et al.,, 2010; Zhang et al., 2013). Polifenoli kakaovca imaju antioksidativha

svojstva koja im osiguravaju razlilite pozitivn
ukl julujuli kardi ovaskul ar¥jearbodtesal ,, upalaze acr
lako | okolada podi ge raspologenje, primijeieno |
osjelaja poput krivnje, dosade, depresiije i umo |
Callus, 2012)Si Il va (2016) zakljuluju da su Kkupci Nut e

namaza, svjesni njezinih nutritivnih nedostataka, ali ih to uglavnom ne sputava u njezinoj konzumaciji.

Il spitanici u istragivanj u o vedmpst apertepcijuaNutsllenkab r aj u
nezdrave namirnice osnovnim razlozima protiv njezine konzumacije. S druge strane, njezin okus

navel. su kao osnovni razlog za konzumacij u. Un
konzumacija | okola@dgaghognasit sokogijei era moge do\
istragivanja koja demantiraju ovak@onzu8virezi egtne
(2021) . na uzorku ¢gena u-dpeshmekomawmiacui ar dnil li ij
tiegkom jutra i vel er i nije dovela do povelanja t]j

slatkim kao iad libitumkalorijski unos.

inalica | okal &dopi hbnamaebal. i zbj eli neke njezi
mogu pronal.i namazi na osnovu namirnica organsKk:c¢
ni skoenergetskim zasl alival i ma ( S hams ljiviim"n , 201

sastojcima, npr. batatom (Hilapad, 2016).

Brojna istragivanja pokazuju da su prehrambene

(2017) u svojem radu wutvrluju da 76,2 % studena

hranili, odnosno da su u obiteliskom domu manje konzumiraliche ave hr ane. Banogi l
na ©primjeru studenata mostarskog sveuliligta ze
vi soke energetske vrijednosti, preskakanju obr ol
i zvori ma nadmizibwoji iodtrreddgi vanja koja se bave ul
|l okol ade. Prasath et al . (2020) zakl juluju da
znal ajno vige | okolade od starijih dorobemda skupi
Rodr 2Lgaugeuzn as et al . (2019) istragivanjem na uzot
Moni z Heal th Sciences I nstitute of Portugal ut
|l okol ade i tjelesne aktowmpomifiajsaiudegat hok &t ade
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tjelovjeghbi. S druge strane melu studentima je \

melu onima koji |legie konzumiraju |okoladu.

Cilj ovog rada je utvrditi nafjpgi gutni peodtdo&di AL
pri hvalenost ove vrste prehrambeni h proizvoda

Agronomskog fakulteta Sveuliligta u Zagrebu.

Materijali i metode

Podaci za izradu rada prikupljeni su analizom relevantnih sekundaraild at aka te anket c
studenti ma. Anketa | Googedsrmavaj easbr apimodnj el jae ap
melLu studentima Agronomskog fakulteta u Zagrebu

ispitanika.

Anketni upiot niek 16a dri g saamng a . Prvu skupinu pitanja

obiljegjima ispitanika (dob i spol). Slijedila
te ulestal osti konzumaci je | okol dkbmmnjihoverkaonjga z a odn
U sljedel oj skupini pitanja ispitanici SuUu uspo
Hr vat skoj da bi na kraju procijenild.i potenciijal

poljoprivrednim gospodarstvima.

Uobradir ezul t ata korigtene su jednovari | a-kvadnae (f r ek
test) metode statistilke analize pri | emu | e

(https:/lwww.statskingdom.com/index.html).

Rezultati i diskusija

Pregled osnovnih znalajka trgigta | okoladnih nan
Zbog ugurbanog nalina ¢givota i nedostatka vrem
potradgnja za gotovim namazi ma. Sl at ki namazi od
ljudi kojiih - uzi maju kao zasitan, brz i praktil]lan obro
prehrani, namazi s organskim namirnicama, smanij
tamne | okolade odnosno kakaa m@amaag uu bbudhal 50 atvik
Prihodi od prodaje | okoladnih namaza na svjetsko
do!l ar a. Od toga je najvige, 42 % ostvareno prod:

svj et ske pr odaza.erodaa kootinaraho radte tenjeg maasvjetskoj razini ostvaren rast

od oko 29 % u razdoblju od 2015. do 2020. Naj vi ¢
je njihova vrijednost prodaje po glavi stanovnika u 2020. iznosila 3,27 USD doRA®w ona 1,93

USD/ st . MelLu europskim zemljama naj &d90d)8D/sna | ok
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(Statista, 2022) . Do 2027. godine predvilLa se ra
% odnosno rast tr gi ¢ tzaodDn4dy EBVREseaich,RPG2K.ol adni h nama

Na hrvatskom trgigtu moge se pronal.i mnogtvo | o
robni h marKki . Naj poznatiij.i |l okol adni namazi [ t
Podravkina Lino Lada. Koprini | ka Podravka proizvodila je od 1!
prema | icenci talijanske tvrtke Ferrero. Po i si
viastiti dvobojni namaz na bazi ml i j leanb bada. k ak aa i
Unat ol obi mnoj i strazi aut ori nNi su uspjel: dof i
glavna branda u Hrvatskoj . Nef or mal ni i zvor.i iz

na trgigtu zbog |legm sedoni bemjesnavoditignogowd,]

podac.i 0 kvantitetdi oglagavanja odnosnhno bruto
| okoladnih namaza -svidadhgbRo2-Mangaohj h202a )i | Tr
v o d euliiprema GAW . Nutell a i Lino Lada zajedno | ine
vrijednosti (GAV) svih | okoladnih namaza u Hrvat

%. Na trelem mpestudpekbmm GAV1S5 amwksu dtorkg g wea Inkae |1
mjestu s wudjelom od 11 % | okol adni namaz Mil ka
prisutnijih namaza na policama trgoval ki h | anac
proizvodi srpska tvowmil&a Takevou Slvivatskeli i mag
| okol adni h namaza |ij.i su proizvolLali, na ambal
Bosne i Hercegovine. Namaz koji u novije vrijem

lancima jei Batela koji uz kakao kao standardni sast o]

Rezultati ankete studenata

Anketu u Google Forms obrascu popunilo je 96 studenata Agronomskog fakulteta od kojih je 75 %
gena i 25 % mugkaraca. Vel a zastupljenost gena
Agronomskom fakultetu | i]ji sekaodt bnwi rusknuop np ¢ v esii

i spitanici pripadaju dobnoj skupini do 30 godina

Na pitanje koliko im je vagno hraniti se zdrav:
umj ereno vagno hr awdlitii jse wdirmvot ddrn&taa 1KWaj i ma
oni h kojima je to jkavkaodrwaa g ntoe.stRr inmjseun out vHil ene
mugki h ispitanika, tj. spol studenata nije povez
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70% 61,5%
60%

50%
40%

30% 20,8%

20% 15,6%
H = -
0% I
Umj ereno Nea@pnetjerahakeoaga@gnoNevagno
Slikal.Di stri bucija odgovora na pitanje "Koliko vam

Figure 1. Distribution of answers to the question "How important is it to you to eat healthy?"

Odgovor.i i spitani ka prema koj i ma ispitanikezuduglasijuge pr e hr
sa zakl julcima preglednog rada Bernardo et al. <
prehrane iz razlilitih dijelova svijeta zakl jul

navike i da prehraninepo®e | uj u potrebnu pagnj u.

U sljedeiem pitanju ispitanici su navodili ul e
Il spitanici ih u najveiem broju konzumiraju jednc
konzumiraju | okol adge odgmanea bpaklodswobudenata ni
konzumacije gto znaldi da nije utvrlena statisti]l

(2= 7.85; p= 0.0973).

40,0% 36,5%

35,0%

30,0% 25,0%

25,0% 21,9%

20,0% 14,6%

15,0%

10,0%

5,0% l 2,1%
0,0% —

Jednom Jednom tjedno Nekolikoputa Vi ge put a Nikgde d n
mj esel no tijekom godine

Slika 1. Distribucija odgovora na pitanje "Kolikoe st o konzumi rate | okol adne

Figure 2. Distribution of answers to the question "How often do you consume chocolate spreads?"

Il spitana | e i povezanost ul estal osti konzumaci |
i spitanika pri l emu nije wutvrlena statistilKki Z
18,5343; p= 0,1004.).



L. Hadel an, Anja Markovil, GRréfgrehcie sidesataipremaMa g d a '
| okol adni rGlasit Rduzei2d23 5 (5-6) 01 12

Na pitanje o tome kupuju li originalneadm dove | okol adni h namaza ( Nut
Eurocrem i drugi) il one -hudget, LidlzKpd kuassmai ttdr.go vad
ispitanika (52 %) daje prednost originalnim brandovima. Udio onih koji kupuju i originalne brandove i
trgoevablrkandove je 44 % dok samo jedan ispitanik
namaza. Troje ispitanika uopie ne kupuje |lokol ad
l z odgovora na pitanje obrailaju Ii pagnju na nu:
razvidnoj e da su oni nevagni i spitanici ma. Lak 80 9%
Zanimljivo je da je i melu ispitanicima koji su
%) je onih koji ne obral apdhmmagaj u na nutritivne
U sljedeliem pitanju ispitanici su ocjenjival:@ %
| okol adnog namaza. PonulLeno im je dGrevagnial dpkb
izuzetno vagno zazamdabir | okoladnog nama

Tablical.Og ene | i mbeni ka pri odmdvadgrndkok®tadnoggnaina

Table 1.Ratings of factors when choosing a chocolate spread (himportant, 57 extremely
important)

Prosjelna Standardnadevijacija
Okus 4,41 0,87
Kvaliteta 4,00 1,02
Cijena 3,60 1,07
Sastojci 3,13 1,26
Izgled proizvoda 2,79 1,22
Drgava podrij e 2,47 1,28
Popularnost branda 2,33 1,21
Okus je najvagniji | i mbeni k odabiodgovora.dNaymanja uz n
vagan | i mbeni k je popularnost branda te dr gava p
|l okol adnim namazi ma, nisu etnocentrilni ni ti i ma

Na pitanju koj eanbutel di LinorLadi dpjo iprednobtiprilikom kupnje, 57 %

ispitanika navodi da je to Lino Lada (slika 3).
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Nutella
42, 7%
Lino Lada
57,3%
Slika2.Di stri bucija odgovora na pitanje "Kojem bran

kupnjei Nutelli ili Li no Ladi?"

Figure 3. Distribution of answers to the question "Which brand of chocolate spreads do you prefer
when buying Nutella or Lino Lada?"

l zbor i zmelLu Nutella il:i Lino Lada pojavljuje ¢
analiziramarketing strategiju Podravke kroz anketu o nekoliko najpoznatijinh brandova ove kompanije.

Na pitanju o preferenciij.i izmelLu dva najpoznat.
istragivanju 69 % ispitanika iugejdajs mkldgdomeli, uk or i st
vrijeme istragivanja, aktualna promidgbena kampa

hrvatske nogometne reprezentacije.

U sljedeiem pitanju ispitanici su navoddadii koj e
| i mbeni ka prednosti moguie je bilo odabrati vige
60
50
40
30
20
10 I
, 1 = _
Okus Kvaliteta Cijena a DostupnostP rlmi d (zdieal Zemlja
-10 bl a proizvoda podrijetla
-20
-30
-40
Slika3.Razl i ka u brojnosti odgovora o | imbenicima p]

Figure 4. The difference in the number of answers about the factorgnof llada's advantages
compared to Nutella
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Pr ema prikazanim | imbenici ma prednosti brandov
| i mbenicima osim u snazi branda i promi dgbi (sl
namaza odst up g prerda btuto nglagnoj vrigeénost @AV) Lino Lada dva i pol puta

prisutnija od Nutell e u -Manvditis,k oD Dlg)l.asnom pr ost

lako su na jednom od prethodnih pitanja ispitan
| i mbeni kaeamalad, raa pitanje utjele Ii |l i njenica

njihov odabir njih 58 % odgovorilo je potvrdno.

Trgi gte |l okoladnih namaza u Hrvatskoj karakter:i

i mena" tegkoo@aload.i j Mdgwi dpr giozwodi Zzbog toga tre

uobil ajenog spoja kakaa, geler a, biljnih ulja,
trgigtu se pojavio namaz Batel a ko jbataf. Upotrebauobi | a
batata u proizvodima slilnima | okol adi nije novi
su "proizvod poput | okol ade™ u kojem je jedan o
ocjenjivala kval agbhatatam. | okol adnog namaz

I spitanici u provedenoj anket. uglavnom nisu | ul

ovakvog proizvoda u Hrvatskoj. lako njih 60 % smatra da bi slatki namazi od perciptivho "zdravih"

volnih i povrtnih n gekiivmi ngrozvodi  nmatgkihi poljdpiivitednih per s
gospodarstava, tek 33 % ispitanika smatra da bi
| okol adne namaze (slika 5).

INAZIV
KATEGORIJE]
[VRIJEDNOS

Slika 5. Distribucija odgovora na pitanje "Mogu li slatki namazi G&@ na osnow ol a i povri a
dobra zamjena za postojele | okoladne namaze?"

Figure 5. Distribution of answers to the question "Can family farms' sweet spreads based on fruits
and vegetables be a good substitute for existing chocolate spreads?"
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Na pitanjprepnekeaeehbi mfirmaciiji novi h namaza na t
oznal il prejake postojeie konkurente (prosjelna
(3,81).

Zakljul ak

Hr vat sko trgigte | okkoidcendimnols damamacipom aalijanskog m&maza | e
Nutell a i domaleg branda Lino Lada. U novije vri

n n

pokugavaju di ferenciratd. zdravijim namirnica

nutritivnim sastag m. I spitanici u provedenoj anket. navo
najlegie jednom mjesel no, a svega 2 % ispitani
podjednako kupuju i poznate brandove mndNoglega kao
il Lino Lade daju hrvatskom proizvodu, a njego\
podrijetla i okus. lako misle da bi sl at ki namaz
hrvatskih poljoprivrednih gospodarstavag! avnom dr ge da oni ne mogu b
postojeilim |l okoladnim namazima na trgigtu.

Rezul tati ovog istragivanja mogu biti korisni

unaprelenju proizvodnj e, k a o javanju mprovédei pronmgvkih m st r
aktivnosti. Budula istragivanja pogeljno je prov
analizu motiva i stavova ispitanika s <ciljem d
proizvoda
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Allelopathic potential of Helleborus dumetorunand its prospects for conservation with

gardening
Gi va Br aNaitlal i j, a NHolde Gaj na
izvorni znanstveni rad (original scientific paper)
doi: 10.32779/gb.5-6.2
Citiranje/Citatiorf
Abstract

To tackle global biodiversity loss, we will need to sustain biodiversity beyond protected areas.
Here we present a case study of a rare and threatened native bj@#ielesrus dumetorum

First, we assessed by laboratory experiments. ilumetorumhas a competitive advantage

over weeds because of its allelopathic potential; secondly, we reviewed the literature to
discuss if this threatened species could be conserved as an ornamental species for gardening
while at the same time its cultivation woudénefit local biodiversity. Using bioassays, we
tested the allelopathic potential of aqueous extractsl.oflumetorumleaves and of soil
samples, collected at or away frdthh dumetorunplants, on garden cregepidium sativum
germination and seedling dédepment. The results confirmed the presencel.oflumetorum
agqueous allelochemicals in leaves as well as allelopathic effects of the soil Where
dumetorumwas growing, supporting the competitive advantagkl.olumetorum Literature

review combined withour observations in the field indicated more characteristichi.of
dumetorums ui t abi Il ity for ornament al purposes an
easy and successful transplanting, survival in various habitats, no invasive potential,
flowering in early spring, londived leaves. Our study shows, that considering threatened

native plants for ornamentals could have a multitude of benefits for local biodiversity.

Key words: allelopathy, rare plants, Ranunculaceae, green hellebore, conservation
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Int roduction

Biodiversity is mostly threatened by habitat destruction/deterioration andatwe species
introductions, often in combination with climate change. The global Aichi Biodiversity
Targets, which aimed to hold back the biodiversity decline, wetesuccessful by the 2020
deadline. To tackle biodiversity loss p@§20, the EU prepared the Biodiversity Strategy
2030 (EC 2020), stressing that existing protected areas and expanding new ones will not be
enough to stop biodiversity decline. Therefore, are becoming increasingly aware that we
need to sustain biodiversity outside protected areas. This means including biodiversity in
agricultural land and urban areas as well. Therefore, gardening with native plants might
represent a successful way faiperts and hobbyists alike to support wildlife. Ideally, we will

need to identify rare species, which would thrive in an urban environment while at the same
time they would benefit other native species. Rare plants and their mutualistic pollinators can
represent such models.

Here we present a case study of a rare and threatened native species, which might find refuge
in an urban environment as an ornamental specidslleborus dumetoruriValdst. & Kit.
According to Rottensteiner (2016), our study specias loa further determined ad.
dumetorunsubsp dumetorunbecause of the distribution area ranging over Southern Austria,
Eastern Slovenia, Eastern Croatia, and Western Hungary, as well as Southwestern, Southern,
and Eastern Romania. This is a threatenedisp and is protected in most distribution areas,

e.g. in HungaryB 2 re t al ., 2014) and Slovenia H Martiir
dumetorumis one of five species of the gendslleborusL. occurring naturally (Bavcon et

al. 2012), whereby itdistribution area is in the northeastern part and is less widespread than
similar H. odorusWaldst. & Kit. It belongs to sectioHelleborastrumSpach: Mathew (1989)

and does not form hybrids, because its DNA contents are different from the rest ofitre sect
(Zonneveld, 2001). However, recently several sources report the occurrence of various
hybrids with e.gH. odorus(Bavcon, 2014; Rottensteiner, 2016). There are several synonyms

in use, because of the difficuttelleborustaxonomy:Helleborus apllidusHost, Helleborus

viridis L. subspdumetorun{ Wa |l dst . et Kit.) Hayek (Nikolil,
Introducing Helleborus species into cultivation is not nevdelleborus species and their
hybrids are ornamentals with increasing economic importance for gardens, attid and

cut fl owers (Dhooghe et al ., 201 8HelleBoaus c o n e
breeding is focused on flowers. However, advanced breedingetéborus resulted in

shortened plant age until the first flowering, flowering periodtisigirearlier, prolonged
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flower longevity, shorter or longer flower peduncles, increased resistance to pests, and more
(Dhooghe et al., 2018). What is more, hybrids obtained by interploidy and interspecific
crosses are increasing their share among comrigriomgportantHelleborusplants (Dhooghe

et al., 2009; Dhooghe et al., 2018). This means that bred plants might not support local
diversity to such an extent as native ones. For example, flowers might not sustain pollinators
because of changed flower cokomd odor, because sepals do not turn green after pollination,

or because they are not nodding flowers, which are unwanted by breeders, etc. However, by
recognizing the fondness of gardeners Halleborusplants, we could grow native unbred
Helleborusspeeies for simultaneous ornamental and conservational purposes. Nevertheless,
gardeners have some expectations about garden plants. They usually select them for large,
colorful flowers, for interesting or lonkasting leaves, or for their resistance to pesid
diseases. Even thougth dumetorunhas green, inconspicuous flowers, leaves are dark green,
relatively large, and rarely attacked by insect herbivores. Everghedieborus species
showed that they contain various compounds exhibiting antimicrobieytotoxic activity
(Lakar et al ., 2 0 Helleborus gumetdrunms a toxic glant, and &) 2 0 ) .
expected that it might also have an allelopathic potential, which makes the plant more
competitive against other exxisting plants.

The aims of te study were a) to assess the potential competitive advantiéelometorum

to weeds and b) to present a reflectiotdifdumetorumcould be therefore used as a fow
maintenance outdoor garden plant, while at the same time cultivation would benefit its
conservation. For the first aim, we explored the competitive advantadg® diimetorum
allelopathic potential by performing laboratory bioassays. Further on, we assessed the
conservation prospects bf dumetorunin ornamental plantings and the expected ber

biodiversity by reviewing literature combined with our own observations in the field.

Materi als and methods

Study species

Helleborus dumetorurfRanunculaceae) is a lotiged herbaceous perennial (Fig. 1),1280

cm in height at flowering time (MardhApril), and the mature foliage consists of usually two
basal leaves, divided intad 3 main segments, with the outer two again divided givingfal t

of up to about 713 divisions. Bracts subtending the branches and flowers vary in size and
form. Helleborus dumetorurstarts to bloom from February to early March. The species is

protogynous and the main flowering period lies between March and Apglfewflowered
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inflorescences includei 2 flowers on slender pedicels attached to long st&lksvers are

green, 2.5 to 3.5 cm in diameter (Bavcon 20Bl)ghtly overlapping perianth segments
(sepals) persist through into the fruiting stage. The floelements equivalent to petals
consist of 912 short, funnethaped green nectarieShe nectar ofH. dumetorumis
completely hidden and the main pollinators are Hymenoptera, typically bumblebees and bees,
as well as some Dipterdhe fruit is 3 4 severalkeeded green follicles about 1158 cm long

at maturity, united at the base and dehiscent (Mathew, 1989). The tdefil@sering stalks

are green, while the basal rosette leaves fromfioovering plants are dark purplish in their
appearance and turn #agreen with timeAdditional leaves develop gradually and when the
plant blooms, new, more divided leaves emerge. The first leaves are markedly basal while
later leaves are larger and more divided (Bavcon, 2014).

In Slovenia, H. dumetorumgrows on grass)slopes, between shrubs, or under hedges
(Martinlil et al ., 200 7})Panndnitin ares (NEnZovemib)ywithd i st r
the exceptions of the Pohorje hills, the river Kolpa valley, and the region Bela Krajina
( Mar ti nl i | Hedeborua dumetoruesQofdtécted in Slovenia. The distribution area
near Maribor is the sullyrian northern edge of the lllyrian deciduous forest, represented
also byLamium orvalaL. andErythronium densanisL. besidedH. dumetorum

)\ L g
X W al e R ko i ¥

Figure 1. Flowering specimen of Helleborus dumetorum Waldst. & Kit. in its native habitat.
(Photo: N. Gajna)
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Allelopathy bioassays

At the time of flowering in May 2022, leaves of 20 randém dumetorumplants were
collected from one large native population nglaribor (Kamnica village) located in the east
oriented, steep, regularly mown meadow. Fresh plant material was finely chopped by hand.
Extractsi aqueous leachates were prepared by grinding cut plant material with a pestle and
mixing it with deionized watein concentrations of 1 g/100 mL, 5 g/100 mL in 10 g/100mL

for 15 min, followed by filtering through filter paper (Whatrﬁagrade 1). Germination tests
werepef or med in Petr.i d i erdoéfiter gafer rBoisténecwit) 20 t wo
of agueus extracts (treatments) or deionized water (control).

Soil samples were collected: a) directly whéte dumetorumwas growing, and b) at a
distance of 1 m away fromt. dumetorunplant on the 2% of May 2022. Soil samples were
sieved, and any stone pieces and roots were removed. For germination studies, 40 g of soil
was gently pressed into Petri di shes (B 8.5
covered with two lagrs of filter paper.

For both, plant extracts (water leachates) and soil samples, we used seeds of garden cress
Lepidium sativunk.. (Garden Elite seeds, Italy), sold corarcially, as the model plant for the
bioasays. The seeds were not sterilized and did noengo anytreatment before the
germination tests. For each replicate, we used 20 seeds. We performed 5 replicates for
treatments with aqueous extracts and Sicafes for control with deionized B. For soill
samples, we performed 10 replicates for each type bawiple (at the plant, away from the

plant). Petri dishes were partially sealed with Parafivh (Bemis Company, Inc.) to
minimize water evapot@mn and drying of the filter paper while still enabling aeration.
Lepidium sativunseed germination and seedj development, especially raté elongation,

are good indicators of plant growth inhibition, owing to the uniformity of growth and overall
sensitivity (Gehringeet al.,2 0 0 3, Gaj nea adeaftdgds)includ®©fash germination

and seedling developent, which enable test plants to respond to allelochemicals before these
compounds degrade. Therefore, the seeds were checked, germination rate [G %] was assessed
and seedlings and their roots were measured on 'thdag. We considered a seed as
germinaed when we could observe a protruding root of at least 2 mm. Germination
experiments for all treatments were performed in a growing tent withrétligrowing LED

light with 10 h/ 14h day/night periods at a room temperature & 22

To test for significat differences among seedling lengths from different concentrations, we
applied the nosparametric KruskalVallis analysis of variance (ANOVA) because the

assumption of homogeneity of variances was n
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inhibition effects by calculating the response index (RI) proposed by Williamson and
Richardson (1988). Seedling length for each treatment (It) and seedling length of the control
(Ic) were used to calculate RI = (It/le)1, if It< Ic, and RI = 1i (Ic/lt) otherwise.For soil
samples, seedling and root length were compared with two sample Kolmegyoiowv test

and the ManfWhitney test since the assumption of normality was not met (SR@fiiré k 6 s
test at p<0.05).

Results and discussion

The allelopathic potential ofHelleborus dumetorunieaves

Aqueous extracts dfl. dumetorumeaves did show allelopathic potential. Aqueous extracts
reduced the germination rate [G %] akpidium sativumseeds irrespectively of the
concentration. The mean % for control was 60 %, while the average G % for all treatments
was around 40 % (41 %, 42 %, and 44 % for concentrations 1, 5, and 10 g/100 mL,
respectively). This means that the germination rate was around 30 % lower than the control

values.

Further, exract concentrations tested inhibited significantly thesativumseedling length
(KruskalWallis ANOVA, H(4,400)= 10.378, p=0.016) and the seedling root length (Kruskal
Wallis ANOVA H(4,400) = 9.510, p=0.023) compared to the control. The higher the
concentration of the extract, the stronger the inhibition, particularly indicated by
concentrations higher than 5 g/100mL @H(fig. 2). The length of the total seedling was

more indicative of the inhibitory effect than the measurement of the root Idogth a

The response index (RI) &f sativumseedlings was negative for all applied concentrations,

for the total seedling length as well as for the length of the root. The response index increased
with increasing aqueous extract concentration indicatstgoamger negative effedn general,

a seedlingds radicl &I conpargdttd thestdtadb Beedling kngtls, i mi |
however, vith higher concentrations the negative effects became stronger (indicated by more
negative RI) for the length of the tbseedling than for the root length alone (fig. 3).
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Figure 2. Inhibitory effect of aqueous extracts (1, 5, 10 g/100mLQ@)Hrom Helleborus dumetorum
leaves uponLepidum sativunseedling growth compared to control (0 g/100mL,@MH for total
seedling length and radicle length. Mean values with corresponding standard errors are presented.

005} ° “». Seedling
"=, Radicle

Response index

1 2 s 6 g 10
Concentration [g/100mL]

Figure 3. Response index dfepidum sativunseedling and radicle length to increasing aqueous

extract concentration ¢ielleborus dumetorueaves. The-axis in thelog scale.

The allelopathic potential ofHelleborus dumetorum soil samples

Soil samples wheréd. dumetorumplants were growing showed allelopathic inhibitory
potential. The germination rate [G %] lof sativumseeds from soil samples collected close to
H. dumetorunplants (average G %=65 %) was lower than G% for soil samples collected

further away from plants (G %=80 %). Seedling and root length showed no evidence that
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lengths between seeds germinating in twe soil samples differ in mean ranks of both
groups (MannWhitney U = 19833.0, p=0.89 for seedling and U = 17837.5, p=0.06 for roots;
N1 = N2 = 200) Given the marginal palue, the Kolmogorossmirnov tests showed
differences between root lengths of sesghi germinating in the two soil samples (p<0.001).

Allelopathic potential of Helleborus dumetorum

The negative impact dflelleboruson other plants seems to be recognized for centuries since

it was mentioned already in the medieval period by Albertus Magnus (Willis, 2010).
However, modern studies éfelleborusallelopathy are missing. Our results from bioassays
have confirmed the all@pathic potential of aqueous extracts and soil leachateBl. of
dumetorumTests showed the existence of aqueous allelopathic compounds in leaves, which
are inhibiting germination and seedling development.ofativumseeds. For the family
Ranunculaceae, it is known that plants reldasezoxazinoids a class of allelochemicals

that are derivatives of indole and act as natural insecticides, fungicides, and herbicides
(Bachheti et al., 2020Dur results also indicathat some potentially allelopathic compounds
might be leached or are released actively in the soil where a plant is growing. Agqueous
leachates can form from intact or damaged leaf tissue in nature by rain, fog, and dew and they
can form from root exudatdan the soil (Zheng et al., 2015). For a similar specids viridis,
secondary metabolites of roots and rhizomes contained alkaloids (Colombo et al., 1990). The
allelopathic potential differed if we studied the germination rate [G %] or the development
seedlings. The germination rate in each water extract was always lower when compared to the
control, however, there was no effect of concentrations recognized. On the other hand, the
inhibitory allelopathic potential of aqueous extracts of leaves wsisivaly related to extract
concentration when we compared seedling development. The respons®index always
stronger for the whole seedling | ength than
of 10 g/200mL dHO. These results indicateathG% alone is not as sensitive measure as
seedling development for testing potential allelopathic substances in bioassays.

According to our resultsH. dumetorumplants have allechemical protection against
competition as well as substances preventiexpiliory recorded in literature. At this stage,
without chemical analyses, it is impossible to tell, which substance in plant tissue is the
responsible agent. Particularly not for substances active in the soil since they might be
activated/deactivated byavious environmental factors (Inderjit and Weiner 2001). However,

L. sativumgermination was 20 % lower if germinated in the soil immediately beloviHthe

dumetorumplant if compared to germination rate in the soil 1 m away from ldny
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dumetorumplant, andsuppression of germination and neighboring plants cowlaseH.

dumetorunfitness in a habitat.

Suitability of Helleborus dumetorunfor ornamental planting

Discussion on allelopathy shows that the species is fairly competitive, and its success could
be attributed to allelopathic potential. What is more, according to chemical similaritywith
odoruswe can expectd. dumetoruntoxic compounds to demonstratesecticidal effects as

well. For example, extracts &f. odoruswere useful for beetle larvae eradication, and the use

of H. odorusas ecefriendly pest control is studied (Mantzoukas et al., 2022).

Accordingto our observations habitats of nativéd. dumetorunpopulations in the vicinity

of Maribor, plants tolerate sunny as well as saiaded habitatsTherefore,we expect the
suitable habitats in an urban environment to be the microhabitats next to or inside garden
hedges, empty microhabitats arouddciduous ornamental or fruit trees, shaded, humid
habitats or habitats with drained soil, and sshaded sites with tree canopy developing later

in the season. Such sites would be beneficial, since there would be no need td. mow
dumetorumand plants euld maintain their leaves for the entire season, accumulating much of
their reserves in rootstocks and successfully propagating in the next year. Based on the
personal experience of the last author, planting n&tideimetorunplants under the canopy

of alarge fruit tree resulted in successful competition with planted tulips and daffodils for 8
years.Helleborus dumetorurplant increased substantially in size, however, no dispersal or
spontaneous establishment was observed. The observed tolerance ed dmlimakedH.
dumetorumsuitable for landscaping to tackle the gardening challenge known as dry shade.
Similar greerflowering speciedHelleborus foetidud.. is used as a dry shade plant under
trees where the soil moisture levels are affected by the steadow cast by tree canopy
(Oettinger, 2005). Contrary td. dumetorumH. foetidusplants have been found occasionally

to spread spontaneously, for example under a tree in a botanical garden in Belgium, several
tens of meters away from the site where cultivated (Ronse, 2011).

Another practical characteristic is the relatively easysptanting ofH. dumetorunplants.
According to the experience of the leading author and results of other studies (Bortolotti et al.,
2016), longlived adult plants directly transplanted to a site reached a 100 % success rate of
survival. Further experiense show, that plants maintain themselves without further
management, and eventually increase in abundance. On the other hand, directly sown seeds
showed much lower success (Bortolotti et al., 2016). Most likely the reason lies in
myrmecochorous seeds witta®somes, which must be transported underground by ants at
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the time of maturity. In cultivationtelleborusis propagated by rhizome division, by seed,

and byin vitro techniques (Dhooghe and van Labeke, 2007; Beruto and Curir, 2009). Even
though vegetate propagation might have the disadvantage of stable genetic diversity, it is
suitable because of its high success rate and because, if performed correctly, the source

population is not diminished.

Considerations for Helleborus dumetorum conservation prospects in ornamental
plantings

Awareness of biodiversity loss and knowledge of how to improve urban habitats will enable
and save ecological services and achieve the conservation of plant and invertebrate species.
Early flowering species, particularly tb® with a long flowering period such as.
dumetorumcould represent an important food resource for bumblebee queens and early
pollinators like mason bees, carpenter bees, and other solitary bees. For example, we can
expect, that nectar is continuously #ed by nectaries until the nectaries fall off which was
shown forHelleborus foetidu&. by Vesprini et al. (1999) lasted for about 20 days.

Helleborus dumetoruns threatened in large parts of its occurrence e.g. it is protected in
Sl oveni a {da2007)i and riedr threatened in Austi$ah(attEhrendorfer et al.

2022. The most obvious reasons are habitat deterioration, degradation, and destruction. Our
observations in the field show that spontaneous encroachment of shrubs is the most frequent
threat to existing populations in the vicinity of Maribor. The negativecefbf habitat
deterioration on perennial, lodiyed species might often happen unnoticed for a long time
because there is often a time lag between the deterioration of environmental conditions and a
corresponding decline in population size (Colling and Mt hi e s, 2006; Ehr | G
2015).

According to our observations]. dumetorumcan persist in deteriorating habitats for quite
some time. This represents a risk, that a population decline will be noticed too late and that
only costly management optis, if any, will be left for the conservation of a local population.

To consider the conservation of local populations by transplanting them to new favorable
habitats in urban or pedrban habitats several conditions should be met. Hrsdumetorum

plants from local populations should be used for planting. The first step would be to locate
and survey local populations, including a brief population study to gain information about
their size, density, and existing and potential threats. Then the nomtlants for transplant

can be determined sustainably. An exception is cases of extremely threatened populations,
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where habitat destruction is likely to happen and the entire population would be saved by

plant relocation.

Conclusion

To prevent biodiversjt loss in line with the EU Biodiversity Strategy 2030, it is becoming
increasingly important to sustain biodiversity outside protected areas, including biodiversity

in agricultural land and urban areas. Therefore, recognizing wild native plants for ggrdeni

might represent a successful way to support biodiversity. Additionally, if thereby using
threatened nati ve pl ant t his woul d benefit
According to our studyi. dumetoruncould be suitable for simultaneous consg¢ional and
ornamental planting.

Particularly, here we present a bioassay design that gives an insight into the allelopathic
potenti al of a species, which is indicative
functions of defensive traits likallelopathy are crucial for a species to tolerate better a
strongly competitive environment. Our findings further define key plant characteristics, which
would support the success of this conservational approach for a plant: it can survive in
habitats lesssuitable for common ornamentals (e.g. dry shade under tree canopy), it is
resistant to pests (e.qg. it is toxic or unpalatable), it supports native mutualists (e.g. pollinators),

it has a low invasion potential.

Further studies are required to determihe implications of conservational ornamental

planting for threatened flora.
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Bidermajer stil u suvremenoj floristici

Biedermeier style in contemporary floristry

Bori s 'Docijalurih? Vi nka }KaMiallioh dj Bl agevi i

st r ul (professioaad paper)

doi: 10.32779/9b.5-6.3

Citiranje/Citatior?
Saget ak
Bidermajer je umjetnilKki ppraalveatck oim  dt9i. 1 snadt ad
podrazumi jevamo stil skromnog gralanskog ambiije
obl i ke i francuski stil za Vvrijeme vliadavine Kkr:
prikaza stla dajuiosnvne kar akteristike floristilkog oblik

bidermajer. Inspiracija za oblikovanje bidermajer buketa se nalazi posvuda u prirodi. Buketi ovog stila

se uglavnom izraluju od kultividaniuh kdvajsdat|l mieh b
kupol aste for me, a za njegovu izradu koriste se
novije vrijeme raste interes za primjenom samon

samoni kl o zel dteranskag podneblja. Pimgef navederod se daje kroz jedan osvrt na

odr ganu PDroprudtaveruo r adi oni cu " Arangmani od medi t e
Kl jul neBirdiejreraij er stil, arangiranje, buketi, samf
Abstract

Biedermeier is an artistic decorative style originated from Germany from beginning of the 19th
century. style inpirer by modest urban environment buildt on English classicist forms and French
style during the reign of King Louis Philippe. This papevides the basic characteristics of floristic

design and arrangement of bouquets with an emphasis on Biedermeier with brief architectural
presentation of the style. Inspiration for the design of the Biedermeier bouquet can be found

everywhere in naturdBouquets of this style are mostly made from cultivated cut flower species. This

'Vel eulMalrikgot eMauu Kini nu, K 3@ ikminnRepublikeaHrvatéka 2 2

*E-mail: bdorbic@veleknin.h¢Dopisni autor)
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‘8. dal matinske udarne brigade 20, 22 000 Gibenik, Re

®Dorbii, B., Jurlin, L(202). Bidermajercstil @ suvrgmenoj fdlisticGlasioi | , M.
Future, 5(5-6), 27i44. /Dor bi I , B., Jurl i n, L (2022). Bedeangierisgyle inV . Bl
contemporary floristryGlasilo Future 5(5-6), 27i 44.
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bouquet belongs to classic bouquets formed with flowers of roses, dahlias, pelargoniums,
chrysanthemums, geraniums. In recent times, there is a growing interest/trend @ typsi# od
different wild species in arrangements, so the accent of workshop was also placed on wild greenery
and flowers of the Mediterranean climate. In this paper we give short review of held seientific

popular workshop "Arrangements of Mediterranbarbs".

Key words: Biedermeier style, arrangement, bouquet, wild plants, floristry workshop

Uvod
Poznavanje tipova arangmana Kkr oz povijest za f
arangmana i buketa koji se koriste i danas (Sing

Cvjetni dizajn ima dugu povijest razvitka s posebnim tehnikama i pravilima slaganja biljnog

materijal a. Razlilite promjene u cvjetnom dizaj
(Gidovec et al., 2020). Cvj edtenii lar atneghnmaincii saer adnigj
cvijelu koje se upotrebljava za izradu. Prema n
vijenac i vjenlil, a prema cvijgiwokogeijsel &orar
od suhogecaipefmane od svilenog cvijeia (Brl ek,
I nspiracija za c¢cvjetni dizajn se nalazi posvuda
mnoge je pogeljno i zabiljegiti. Mnogi pojedinci
trebaju stvarat. postupno. Ml alLim floristima se
samopuzdanja (Owen, 200B.i der maj er j e stil skromnoga gralLan:
umj etnost.i nastao i zmelu 18)12622). Pio| aB8BK8mM HOBAdi rsed «
industrijska revolucija izazvala je promjene u ¢
"materijalno okrugenje" gdje se wuzima u obzir t
"individualnosti", a zahfievao | e pagnju prema | ovjekovom pr |
Bidermajer se olituje i u primjeni novi h oblika
el ementa interijera mlalLe burgoazije u usponu.
Za stil j e u f | akei lupoiastog obkka nazikat "leiderimajdr”i (hastao 1820.
godine) . Karakteristika je da ova). buket zavr gav
Danas se u arangiranju biljni materij al moge pr
samoniklo bile ( Augugtin, 2007). Nai me, uporabnu vrijec
kamenog doba. Raznolika mogulinost korigtenja de
Purgar et al ., 2015) . UvolLenje popuedijavhaikkao aut oh

posljedica svjetske potragnje za nekim novim pro
(Haj og i Kroge kn,as2003dd)anas prevliada trend nedovol
al., 2020). Ipak, u zadnje vrijeme raste end osni vanja samoodr givih wvr

bi ologku raznolikost (Meeker et al ., 2018).
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Cvjetni dizajn kroz povijest-s a g et i prikaz

Cvijele se za dekorativnu namjenu kor i28tpr.l o j og

Kr.), a pagom i u Rimskom razdoblju (28. pr. Kr.AD. 325), bizantskom razdoblju (AD. 32600),

kroz srednji vijek (AD. 4761400), razdoblju baroka (16€¥75) te tijekom viktorijanskog razdoblja

(1820. - 1901.) kako je opisano u Berrall (1997) i Hannay Franced8)19alijanski umjetnik

Mi chel angel o uvelike je utjecao na umjetnost i t

barok. To su bild. simetrilmni di zajni oval nog obl

usvojeni. U razdolju vladavine Luja XVI (1774-17 9 3 . ) uolen je vid genst

di zaj nu. Cvjetni arangmani bili su kompaktmniiji (
obl i ku i jakim kontrastom boj a ( @grardebia (178001 1) .
1820) kombinirao je stilove od neoklasilnog i C
visina cvjetova bila je veia od ¢girina arangmana
Osnove floristilkog oblikovanja i slaganja b
Tehnil ko umiijgerilae zunadiazjanjunuul ogu i bitno je u izg
( Owen, 2007) . Prije poletka sl aganja buketa pot
trnje kod ruga (slika 1 b). Buketlag&tioofl hjegawve s | a ¢
sredigta. Lijevom rukom drge se cvjetovi, a desi
dok se desni sl ogi koso prema prvome (1 c¢). S| j
pol ogaj u. Buket sdeulpiovsree npeentoe lojkkree ireorbauyj u dodavat
tol ki okretigta spirale i uredno sd Kpowedge [ vrepc
2013).

Neke vrste cvijeia za cvjetne buket ediole)gersegi | ava
smanjuje debljina stabljike, l oml jenje stabljik:
| i stovi, cvjetovi, plodovi, snopili cvijela i
karakteristika bitno je poznavati slid e | e karakteristike; ravnotega.
proporciija [ tekstur a. Vi zual na ravnotega podr
zadovol jena s jedne strane na drugu, od vrha Kk
asimetri| na. Boja je znal ajni obl i kovni el ement
(Krivogil et al., 2013).

Boje se mogu se svrstati u krug boja (slika 2). Svaka boja ima svoje komplementarne ili suprotne boje

( Ge gul auumjat@odti®3novnb 0j e s u: crvena, gut a i pl ava, a
l jubi |l ast a. Tercijarne boje dobiju se mijeganj e

arangiranju dj <lhdag, svjetledmaod {slika 3) Komlmngadnjem boja razl| i t o g

stupnja vagno je da se postigne ravnotega. Jedn
naglasila ona koja je dominantna. Skl ad il har i
Moge biti har moni rasmali hinijavelki kKielii konta kao
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