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New approaches and challenges to study plant responses to heavy metals

Ricardo A. Azevedo

Departamento de Genética, ESALQ, Universidade de S&o Paulo, Piracicaba, Brazil, raa@usp.br

Heavy metals can be extremely toxic to any living cell. They can cause major disturbances
on plant growth. Plants may respond differently to the exposure to heavy metals depending
on a number of aspects such as plant species, level of metal accumulation, and stage of
development, among others. Some metals may accumulate in seeds or other edible plant
parts and in that way enter the food chain. Metals such as copper, nickel, zinc, iron,
manganese are essential for all living organisms but become toxic at higher concentrations.
Other such as cadmium, aluminum, mercury and lead do not appear to have any essential
role in metabolism. Although these elements are present in nature, their concentration in the
environment has increased due to anthropogenic activities. Most of the literature produced
over the last 20 years has concentrated on studies to understand plant responses to the metal
toxicity and to identify the mechanisms that may confer tolerance to such stressful conditions
caused by these elements. Some metals have received more attention such as cadmium and
aluminum but there is plenty of information for most of them. Studies involving the use of
plants such as the metal hyperaccumulators in phytoremediation of contaminated areas have
also received a great deal of attention. However, some years now the large majority of papers
published are repetitive and do not really add major advances to this topic. It does not mean
that such studies are not useful, but there are other aspects that deserve more attention and
new technologies that must be used more intensively. For instance, an aspect that appears to
need more information is on the uptake and distribution of metals by the plants. Although it
seems to be an obvious aspect a more detailed investigation is needed to better understand
how different plant species cope with the exposure to varying concentrations of metal
possibly pointing to different strategies to deal with the eventual stress caused by the
element. In a similar manner, the “Omics” technologies have been used but a lot more can
be done, but although promising, the use of such Omics technologies may show that plant
responses to abiotic stress are more complicated than initially thought. The identification of
QTL’s for metal tolerance is quite interesting in the same way that mutants (and transgenic)
plants are being produced for some plant species in order to identify more tolerant lines and
by doing this explain the tolerance mechanisms involved as well. Genotoxicity studies are
also scarce compared to what is currently present in the literature for other aspects such
oxidative stress response. Such approach is important as it identifies the direct damage of a
certain metal on chromosomes and cell division. The use of grafting to study stress responses
is another elegant possibility that has not been employed in a way it could have been. An
interdisciplinary approach should be considered, particularly when considering the
complexity of the studies that are now required. It is important to establish not only the
precise metal/metalloid that is present in a plant but it is also necessary to know in what form
it is present (speciation), the biomolecules to which they are bound and the coordination
groups involved. Therefore, studies involving analytical chemistry for chemical speciation
and metallomics are necessary. Another aspect that now appears to be fast evolving is the
production and characterization of nanoparticles (NPs) and their impact in the environment.
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Recently, the use of NPs in commercial products and industrial applications has significantly
increased, although understanding the interaction mechanisms at the molecular level
between the NPs and the biological systems is clearly lacking. The information that can be
further obtained from such type of studies can provide a better understanding of the
mechanisms of detoxification, helping us to understand the different molecular and cellular
mechanisms involved in cell stress responses. These data may be useful in breeding
programs or biotechnological alternatives to produce and/or select tolerant plants that may
be used in phytoremediation in order to reduce the amount of heavy metals in contaminated
areas. (Financial support by FAPESP and CNPq).

Key words: heavy metals, metallomics, metal toxicity, oxidative stress, plant stress
response.
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Producing healthy food: biofortification of cereal crops with zinc

Zed Rengel

Faculty of Science, University of Western Australia, Perth, Australia (zed.rengel@uwa.edu.au)

Summary

Zinc is an essential micronutrient for all organisms, including plants and humans. More than
30% of the world’s population (about 2.5 billion people) is Zn deficient, causing problems
in physical and mental development, immune system suppression, etc., with severe cases
resulting in death. While prevalent in developing countries, Zn deficiency in humans occurs
in developed countries as well.

Food consumption provides the main route of Zn intake for most people. The plant-based
food, particularly from cereal grains, contains low Zn. Concentration of Zn in the plant-
based food correlates with available Zn in soil in which plants grew. In soils with low Zn
availability, increased Zn content in edible crop parts can be achieved via agronomic and
genetic biofortification. Agronomic biofortification includes Zn application to seed (seed
priming), soil and/or foliarly. Genetic biofortification is achieved by selecting and breeding
cultivars with enhanced capacity to accumulate Zn in edible parts. Using transgenic
approaches (eg. overexpressing nicotianamine synthase gene involved in transport of zinc to
developing grains) is an effective way to biofortify cereal grains, even though social and
political attitudes toward genetic engineering result in prohibition of such crops in some
countries. Chromosomal loci associated with Zn remobilization from vegetative tissues into
developing grain were characterized, paving the way for identification of molecular markers
for improving Zn remobilization into grain to enhance biofortification.

Key words: biofortification, grain, remobilization, zinc
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Influence of liquid chicken manure preparation on soil health and
agrochemical properties

Mirjana Brmez, Josipa Puskari¢, Tamara Siber, Emilija Raspudi¢, Mirela Varga,

Brigita Popovi¢

Faculty of Agriculture in Osijek, Josip Juraj Strossmayer University of Osijek, Vladimir Preloga 1,
Osijek, Croatia (jpuskaric@pfos.hr)

Summary

The aim of this study was to determine the influence of liquid chicken manure preparation
on nematode biodiversity as indicator of soil health and agrochemical properties. Field
experiment was conducted throught two years into two treatments with three sampling per
year. One treatment was control treatment (C) and other was treated with liquid chicken
manure preparation (LCMP). In the first year of this study treatments were carried out in
wheat plantation, while in the following year the culture was rapeseed. Results indicate that
genus biodiversity was significantly numerous (18% in wheat, 28% in rapeseed) in
treatments with LCMP. Indices of disturbance (MI, Ml (2-5), PPI/MI) show statistically
significant differences throught two years indicating ecosystem stability, reduction of
phytoparasitic nematodes and the multitude of beneficial nematodes in treatment with LCMP
compared to C. Structural index signifies that treatment with LCMP had better soil structure
in the first year of study, but statistical significance is noted in the second year. Analysed
agrochemical properties highlight the increasement of organic matter by 60% which changed
primarily poor soil into humus richer soil. Also, content of P and K heightens in tretament
with LCMP compared to C. It can be concluded that the usage of LCMP significantly
increases nematode biodiversity in the soil and ecosystem stability while with higher amout
of humus, P and K economic inputs are lowered.

Key words: nematode biodiversity, wheat, rapeseed, agrochemical properties
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Razina metala u tragovima i radionuklida u komunalnom mulju te
njegova primjena u poljoprivredi

Marko Cerne?', Igor Paléi¢!, Igor Paskovié?, Nikola Major*, Marija Romi¢?,
Marina Diana Igrc?, Aleksandra Per¢in?, Smiljana Goreta Ban®, Benjamin Zorko?®,
Branko Vodenik®, Denis Glavi¢ Cindro®, Dean Ban*

YInstitut za poljoprivredu i turizam, Karla Huguesa 8, Porec, Hrvatska (marko@jiptpo.hr)
2Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska cesta 25, Zagreb, Hrvatska
3Institut JoZef Stefan, Jamova cesta 39, Ljubljana, Slovenija

Sazetak

Cilj ovog rada bio je ispitati koncentraciju metala u tragovima i radionuklida u komunalnom
mulju s procistaca diljem Hrvatske kako bi se utvrdili parametri za sigurnu primjenu
komunalnog mulja u poljoprivrednoj proizvodnji. U uzorcima dehidrirang mulja odredene
su ukupne koncentracije Cd, Cr i Pb na ICP-OES-u te 28U i 2%2Th primjenom gama
spektrometrije. Nadalje, dehidrirani komunalni mulj je kompostiran kako bi se procijenila
mogucnost njegovog koristenja kao poboljSivaca tla. Rezultati pokazuju da u razli¢itim
uzorcima mulja koncentracije Cd variraju od 0,6-0,9; Cr od 15,8-55,7 i Pb od 33,6-57,9 mg
kg? s.t., 3to je obzirom na "Pravilnik o gospodarenju muljem iz uredaja za procis¢avanje
otpadnih voda kada se mulj koristi u poljoprivredi” ispod dopustenog sadrzaja tesSkih metala
u obradenom mulju. SadrZaj 28U je u rasponu od 1,1-4,3 mg kg! s.t. a sadrzaj 2?Th je u
rasponu od 1,7-7,6 mg kg s.t. §to je na razini prirodno prisutnih koncentracija. Visok
sadrzaj P, N i organske tvari u komunalnom mulju ukazuje na njegov potencijal kao zamjene
za mineralna gnojiva. Medutim, nizak omjer C/N u mulju predstavlja ogranicavajuci
¢imbenik u kompostiranju. Temeljem ovih podataka prouc¢avani komunalni muljevi mogu
se koristiti na poljoprivrednim povrSinama s obzirom na ogranic¢enja navedena u Pravilniku.
Kompostiranje otpadnog mulja predstavlja obecavajucu strategiju sa ciljem ponovne
upotrebe mineralnih hraniva iz navedenog otpada.

Kljuéne rijeci: komunalni mulj, metali u tragovima, radionuklidi, poljoprivreda,
kompostiranje
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Trace metals and radionuclide levels in municipal sludge and its
utilization in agriculture

Marko Cerne?', Igor Pal¢i¢!, Igor Paskovié?, Nikola Major!, Marija Romi¢?, Marina Diana
Igrc?, Aleksandra Per¢in?, Smiljana Goreta Ban?, Benjamin Zorko?, Branko Vodenik®,
Denis Glavi¢ Cindro®, Dean Ban!

YUnstitute of Agriculture and Tourism, Karla Huguesa 8, Pore¢, Croatia (marko@iptpo.hr)
2University of Zagreb Faculty of Agriculture, Svetoimunska cesta 25, Zagreb, Croatia
3Jozef Stefan Institute, Jamova cesta 39, Ljubljana, Slovenia

Summary

The aim of this study was to screen the levels of trace metals and radionuclides in the sewage
sludge from different sewage treatment plants across the Croatia to establish a baseline data
for sludge safe application in agriculture. In the dewatered sewage sludge, the concentrations
of Cd, Cr, Pb, 22U and 2*2Th were determined. The metal and radionuclide concentrations
were measured using the ICP-OES and gamma-ray spectrometry, respectively. Furthermore,
the composting experiment was conducted to evaluate the sludge reuse as soil amendment.
The results showed that concentrations of Cd, Cr and Pb in various sludge samples varied
from 0.6-0.9, 15.8-55.7 and 33.6-57.9 mg kg d.w., respectively, which is below the
threshold limits according to Croatia's legislative on sewage sludge agricultural use.
Concentrations of 23U and #2Th, which ranged from 1.1-4.3 and 1.7-7.6 mg kg* d.w.,
respectively, are in the area of a natural background. A high P, N and organic matter contents
in sewage sludge indicates its potential to substitute the mineral fertilizers. In contrast, the
low C/N is a limiting factor for the compost production where high demands for
carbonaceous materials are essential. According to obtained data it seems that studied sludge
waste may be applied to soil considering the legislative-based dose. Composting of sewage
sludge may be a promising strategy for nutrient recovery from municipal waste.

Key words: sewage sludge, trace metals, radionuclides, agriculture, composting
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Does mineral and organic fertilization affect CO2 emissions and soil
quality?

Marija Ca¢i¢!, Zeljka Zgorelec!, Darija BilandzZija®, Aleksandra Peréin?, Milan Mesi¢?,
Mihaela Blazinkov?

'Faculty of Agriculture, University of Zagreb, Svetodimunska 25, Zagreb, Croatia (mcacic@agr.hr)
2College of Slavonski Brod, Dr. Mile Budaka 1, Slavonski Brod, Croatia

Summary

Agricultural sector is one of the major source of CO> due to increased decomposition of soil
organic matter caused by disturbance various agricultural practices such as fertilization,
tillage and irrigation. The objectives of this study were to determine the influence of mineral
and organic fertilization in winter wheat agroecosystem on CO- respiration and soil quality.
Field experiment was conducted in Potok near Popovaca, where soil type is drained lowland
distric Stagnosols. Investigated period (2016) was characterized by higher annual
precipitation than average (+159 mm), higher average annual temperature (+1.5 °C) and real
evapotranspiration (+30 mm). Four investigated treatments were OF (organic fertilization —
40 t/ha of solid farmyard mixed manure), MF (mineral fertilization — 300 kg N/ha), C
(control treatment) and BF (black fallow). Mean annual values of C-CO> flux ranged from
7.8 kg/ha x day (BF) to 21.9 kg/ha x day (OF) and were statistically significant. Annual yield
ranged from 1.12 t/ha (C) to 7.37 t/ha (MF) and values were statistically significant (SAS
9.1: p < 0.05). Organic matter content in soil ranged from 1.39 % (C) to 2.80 % (OF).
Application of organic and mineral fertilizers and calcification had influence on soil
chemical characteristics and daily C-CO; flux, but not on average annualy emissions.

Key words: soil respiration, calcification, winter wheat, yield, C-CO- flux
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Mjerenje respiracije CO, brzom metodom na kiselim tlima tretiranim
biougljenom

Boris Durdevi¢, Irena Jug, Danijel Jug, Vesna Vukadinovi¢, Bojan Stipesevi¢,
Bojana Brozovi¢

Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Vladimira Preloga 1,
Osijek, Hrvatska (bdurdevic@pfos.hr)

Sazetak

Laboratorijske metode za mjerenje respiracije tla kao Sto je titracijska metoda Cesto su
sloZene i vremenski zahtjevne. Kompanija Solvita® razvila je 24-satnu novu brzu metodu
koja se bazira na primjeni pH-osjetljivog gela. On detektira respiraciju CO2 unutar
standardizirane inkubacijske posude u kojoj se nalazi uzorak tla koji se vlazi te tako imitira
prirodni ciklus suSenja i vlaZzenja tla. Nakon 24 h, gel se uklanja iz posude za inkubaciju i
analizira na digitalnom elektroni¢kom ¢&itadu boja te se izrazava kao mg CO-C kg™ tla. Cilj
rada je testirati primjenjivost nove brze metode i utjecaj biougljena na respiraciju tla.
Istrazivanja respiracije tla provedena su tijekom vegetacijskog razdoblja 2016. godine na
kiselim tlima na dvije lokacije u Osjecko-baranjskoj i Viroviticko-podravskoj Zupaniji.
Uzorkovanje tla provedeno je tri puta tijekom vegetacije kukuruza. Biougljen je bio glavni
faktor s tretmanima: kontrola, 5, 10 i 15 t ha™ biougljena. Prosje¢na vrijednost respiracija tla
izmjerena na lokaciji u Viroviticko-podravskoj zupaniji bila je statisticki znacajno visa od
vrijednosti mjerenja provedenog na lokaciji u Osjecko-baranjskoj Zzupaniji. Takoder,
primjena biougljena u najvi$oj dozi, u odnosu na ostale tretmane, nije statisticki znacajno
djelovala na povecanje respiracije COz. Iz provedenih istrazivanja moze se zakljuciti da je
biougljen ostao stabilan u tlu, odnosno postignuta je sekvestracija ugljika te da je
primijenjena brza metoda mjerenja respiracije CO. uvelike ujednacila i pojednostavila
laboratorijska mjerenja.

Kljucéne rijeci: CO2 respiracija tla, kisela tla, sekvestracija ugljika, biougljen, brza metoda
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Measuring CO. respiration rate using rapid method on acid soils treated
with biochar
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Bojana Brozovi¢?
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Vladimira Preloga 1, Osijek, Croatia (bdurdevic@pfos.hr)

Summary

Laboratory methods for soil CO> respiration like Base Trap Titration (BTT) method are often
time consuming and complicated. Because of this a new method for soil respiration testing
is developed by Solvita®. The new 24-hour rapid method using a pH-sensitive gel (paddle)
measure soil respiration or CO> “burst” which is result of controlled drying-rewetting of soil
sample that is inside of standardized incubation jar. After 24 h, the paddle is removed from
the incubation jar and analyzed with a digital color reader (DCR) and expressed in mg CO»-
C kg soil. The aim of the paper is to test the applicability of the new rapid method and the
effect of biochar application on the soil respiration. The soil samples were taken three times
during 2016 year of experiment on maize field trials. Experiment was set up at two locations
on acid soils in Osijek-Baranja, and Virovitica-Podravina County, Croatia. Biochar was the
main factor and the treatments were control, 5, 10 and 15 t ha’* of biochar. Average CO:
respiration at location Virovitica-Podravina was significantly higher than the respiration on
location Osijek-Baranja. Also, application of biochar in the highest dose has no statistically
significant effect on CO> respiration increase compering to other treatments. So, it can be
concluded that biochar was stable in soil and achieved carbon sequestration and that rapid
method for measuring COz respiration unifies and simplifies laboratory process.

Key words: CO; soil respiration, acid soil, carbon sequestration, biochar, rapid method
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Determination of pesticide residues for lemon (Citrus limon L.) cultivars
grown by good agricultural practices (GAP)
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Summary

Lemons are generally different from other citrus species consumed with other foods and
have acidic fruits. Lemon juice is useful for health and is a good source of vitamin C,
flavonoids and antioxidants. For pre-harvest and post-harvest protection, pesticide use is
common in the production of lemons and many chemicals are used to control disease and
pests. On the other hand Good Agricultural Practices (GAP) includes agricultural techniques
which environmentally-conscious, is not harmful to human and animal health, target
protection of natural resources, provide traceability and food security. With these kinds of
production techniques, it is aimed at agricultural production which is socially viable,
economically profitable and sustainable. This research was carried out in the Aksu District
of Antalya to demonstrate the effectiveness of good agriculture practices in the lemon
orchard. The varieties taken in the experiment were Enterdonat and Karalimon. In the study,
pesticide residue levels were determined in fruit extracts as well as analyzes for water and
soil. Extraction steps and all analyzes were carried out at the Proanaliz Food Control
Laboratory. High-precision analytical instruments such as LC-MS / MS and GC-MS were
used for pesticides residues. A total of 506 pesticide active substances were analyzed in LC-
MS / MS and 113 pesticide active substances in GC-MS in fruit extracts. In this research
carried out in 2015 and 2016, samples of both years were not found to be detectable to the
tolerance values of Turkish Food Codex (TFC).

Key words: lemon, GAP, pesticides, residue, Serik-Antalya
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Utjecaj cvjetnih pojaseva na brojnost oprasivaca, humifikatora i
epigejske faune
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YUgronomski fakultet Sveucilista u Zagrebu, Svetosimunska cesta 25, Zagreb, Hrvatska
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Sazetak

U okviru Zajednic¢ke poljoprivredne politike Europske unije, a u svrhu poboljSavanja
funkcionalne bioraznolikosti, uspostavljeni su razliciti agrookoli$ni programi. Jedna od
myjera jest i uspostava poljskih traka koja poljoprivrednicima omogucava financijsku potporu
pri ¢emu im se placaju troskovi provedbe odredenih mjera. Poljske trake ukljucuju cvjetne i
travne pojaseve koji osiguravaju skloniSte i hranu za korisne organizme (predatore i
oprasivace), pruzaju staniSte za neke vrste ptica, a svaka ima svoju specifi¢nu ulogu. Cilj
ovog istrazivanja je utvrditi brojnost i vrste oprasivaca, brojnost, vrste i biomasu gujavica te
brojnost najvaznijih grupa predatora na implementiranim cvjetnim pojasevima i kontrolnim
povrSinama unutar agroekosustava. Rezultati istrazivanja pokazuju znacajno vecu brojnost
oprasivaca, humifikatora i epigejske faune (predatora) na zasijanim cvjetnim pojasevima u
odnosu na kontrolne povrsine. Tijekom provedbe istrazivanja uo¢eni su odredeni nedostatci
u zakonodavstvu te su potrebne odredene izmjene pravilnika o provedbi izravne potpore
poljoprivredi 1 mjerama ruralnog razvoja kao i revizija odredenih podru¢ja u okviru
pravilnika.

Kljuéne rijeci: mjere ruralnog razvoja, bioraznolikost, agroekosustav, cvjetni pojasevi
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Impact of flower strips on pollinators, earthworms and epigaeic fauna
population
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Summary

Within EU Common Agricultural Policy to enhance functional biodiversity, different
agroecological programs are established. One of the measure are field strips which allow
financial support to producers whereby costs of measures implementation are payed. Field
strips include flower and grass strips which provide shelter and food for beneficial organisms
(predators and pollinators), offer shelter for birds and each of them has its specific role. The
main goal of this research is to determine number and species of pollinators, number, species
and biomass of earthworms and number of the most important predator groups on flower
strips and control areas within agroecosystem. Results show significantly higher number of
pollinators, earthworms and epigaeic predator species on implemented flower strips
compared to control areas. During this investigation certain shortcomings in legislation were
observed and specific changes on the implementation of direct subsidies and measures of
rural development as well as revision of certain areas within directive are needed.

Key words: measures of rural development, biodiversity, agroecosystem, flower strips
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Agroekoloski i ekonomski aspekti primjene novih kalcizacijskih
materijala

Vladimir Ivezi¢, Meri Engler, Brigita Popovi¢, Zdenko Loncari¢, Tihana Tekli¢,
RuzZica Loncari¢

Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Vladimira Preloga 1,
Osijek, Hrvatska (vivezic@pfos.hr)

Sazetak

Za neutralizaciju suvisne kiselosti poljoprivrednih tala sve ¢e$ce se koriste nusproizvodi iz
industrijske proizvodnje. Cilj istrazivanja je utvrditi mogucnost primjene tri nova
kalcizacijska materijala, nusproizvoda iz industrije: a) drveni pepel (elektrana na biomasu),
b) filterska prasina (nusproizvod iz cementare) i c) bazicna troska (nusproizvod iz
proizvodnje Zeljeza). EkoloSka i ekonomska isplativost novih materijala je usporedena s
karbokalkom kao kalcizacijskim sredstvom dostupnom na trzistu. Na temelju dvogodisnjih
vegetacijskih pokusa s lucernom utvrdeno je da su pepel i filterska prasina jednako uspjesni
u neutralizaciji suvisne kiselosti kao i karbokalk, dok je bazi¢na troska podigla pH
vrijednosti u odnosu na kontrolu, no statisticki slabije nego ostala tri kalcizacijska sredstva.
Na prinos lucerne je jedino primjena pepela pokazala pozitivan utjecaj. Niti jedan istrazivani
materijal nije pokazao Stetno opterecenje na okoli$. S ekomskog stajalista, na podrué¢jima u
blizini cementare i elektrane na biomasu filterska prasSina i pepel imaju veéi potencijal u
odnosu na karbokalk jer je jedan od vecih troSkova kalcizacije dovoz kalcizacijskog
materijala. Dodatna prednost pepela je njegova hranjiva vrijednost koja dodatno moze
smanjiti potrebe za gnojidbom. Filterska praSina i pepel se svakako preporucuju kao
kalcizacijski materijali uz redovan monitoring stanja tla.

Kljuéne rijeci: bazicna troska, filterska prasina, karbokalk, pepel
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Agroecological and economical aspects of application of new liming
materials
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Summary

Lately, it has become common to use byproducts from various industries as liming material
at agricultural soils. The aim of present research is to determine the possibility of applying
three new liming materials, byproducts from the industry: a) wood ash (biomass power
plant), b) filter dust (cement factory byproduct) and c) blast-furnace slag (iron and steel
making industry). The environmental and economic viability of new materials is compared
to the lime material from sugar factory which is already available on the market. Based on
the two year vegetation experiments with the alfa-alfa it was found that wood ash and filter
dust were equally successful in the neutralizing the excess acidity just as well as the lime
material from sugar factory. The blast-furnace slag also raised the pH value in comparison
to the control. However, this increase of pH was significantly lower compared to the other
three liming materials. Only wood ash had a positive effect on alfalfa yield. None of the
investigated materials showed a negative impact on the environment. From the economic
standpoint, filter dust and ash have the potential to be used as a liming material in the area
near the biomass and cement factories as one of the bigger costs in application of lime is the
transportation of liming materials to the fields. An additional advantage of wood ash is its
nutritional value which can further reduce the need for fertilization. Filter dust and ash are
certainly recommended as liming materials with regular monitoring of soil conditions.

Key words: blast-furnace slag, filter dust, lime, wood ash
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Degradacija kemijskih znacajki tla unutar zone zahvata autoceste
Zagreb-Split u Hrvatskoj
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Sazetak

Ciljevi istrazivanja bili su: (1) odrediti sadrzaj humusa i reakciju (pH) tla u povrsinskom (0-
10 cm) i potpovrSinskom horizontu (10-50 cm) unutar i izvan zahvata autoceste Zagreb-
Split, te (2) dati preporuke za popravak osSte¢enih tala s obzirom na utvrdene promjene
navedenih znacajki tla. Istrazivanja su provedena tijekom 2006. godine na dijelu autoceste
Zagreb-Split, od ¢vora Gospi¢ do tunela Sveti Rok. Ova dionica podijeljena je na 20 lokacija,
a svaka lokacija na dvije podlokacije- tlo unutar zone zahvata autoceste (oSteé¢eno tlo)i izvan
zone zahvata (izvorno tlo). Sve podlokacije oste¢enog tla unutar svake lokacije grupirane su
u VI grupa s obzirom na njihov specifi¢an polozaj, tj. nacin oste¢enja.Na vecini podlokacija
s oSteCenim tlima uocene su pojave dehumizacije i zakiseljavanja tla. Sadrzaj humusa u
oSte¢enim tlima varirao je u rasponu od 0,5% do 4,3%, na 0-10 cm i od 0,1 do 7,2 % na 10-
50 cm dubine, a u izvornim od 2,2 do 9,9% na 0-10 cm i od 0,9 do 9,9% na 10-50 cm dubine
tla. Unutar I i Il grupe tala (odmorista i pokosi usjeka), na svakoj lokaciji,u obje dubine tla
utvrdene su statisti¢ki znacajno manje koli¢ine humusa u o$te¢enom tlu u odnosu na izvorno
tlo. U Il 1 IV grupi tala (uz zastitnu ogradu i na padini nasipa) te razlike su statisticki
znacajne samo na dubini 0-10 cm. Reakcija tla (pH) oStecenih tala varirala je od jako Kiselog
do neutralnog podrucja (3,76-7,10) dok je u izvornim tlima ona bila jako kisela do kisela
(3,74-5,88). S obzirom na pH, izmedu ostec¢enog i izvornog tla nije bilo statisti¢ki znacajnih
razlika, ali je prisutna varijabilnost izmedu lokacija. U veéini oStecenih tala je neophodno
provesti mjere humizacije i kalcizacije. Prije i tijekom izgradnje prometnica treba posebnu
paznju posvetiti zastiti tla.

Kljuéne rijeci: ostecenje tla, sadrzaj humusa, reakcija tla, autocesta Zagreb-Split
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Degradation of soil chemical properties within the area impact of
Zagreb-Split highway in Croatia
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Summary

The objectives of the study were to: (1) Determine the humus content and the soil reaction
(pH) in surface (0-10 cm) and the subsurface soil layer (10-50 cm), inside and outside the
area impact of Zagreb-Split highway; (2) give the recommendations about repair of damaged
soils due to established changes of the mentioned soil characteristics. Research was carried
out in 2006 on the Zagreb-Split highway, in section from Gospi¢ to Sveti Rok tunnel. This
section was divided into 20 sites, and each sites on 2 subsites- within the area of the highway
(damaged soil) and outside that area (natural soil). All subsites with the damaged soil within
each site are classed into VI group with regard to their specific position and the way of
damage. At most subsites with damaged soils, the dehumification and acidification of the
soil have been observed. The humus content in damaged soils varied from 0.5% to 4.3%, at
0-10 cm depth and from 0.1 to 7.2% at 10-50 cm, and in the natural soils from 2.2 to 9, 9%
at 0-10 cm and from 0.9 to 9.9% at 10-50 cm soil depth. Within the I and Il groups of soil,
(rest areas and slope cuts), at each site and both soil depths, statistically significantly lower
humus levels were found in the damaged soil than in the natural soil. In 1l and IV group of
soil (near the barrier ie. on the slope of embankment), these differences are statistically
significant only in soil depth 0-10 cm. The soil reaction (pH) of damaged soil varied from
very acidic to neutral zone (3.76 to 7.10) while in the natural soils it was very acidic to acid
(3.74-5.88). According to the pH there was no statistically significant differences, between
the damaged and the natural soil, but there was found variability between sites. In most of
the damaged soils it is necessary to spend humication and calcification measures. Prior to
and during the road construction, special attention should be paid to soil protection.

Key words: soil damage, humus content, soil reaction, highway Zagreb-Split
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Odrzivost razvoja uporabe dizelskih goriva u uvjetima ekoloSkog razvoja
energetike
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Sazetak

Uslijed stalnog rasta potrosnje goriva mineralnog podrijetla i znatnog smanjenja podzemnih
rezervi nafte, intenzivirana su istraZivanja na razvoju uporabe novih bio goriva. Zbog
navedenog, izuzetno je interesantno uvodenje obnovljivih goriva. Unato¢ tomu najveci broj
transportnih te ostalih gospodarskih vozila, kao i znatan broj osobnih vozila i dalje pokre¢u
dizel motori. Cilj rada je istraziti opseg nuznosti dalje primjene goriva mineralnog porijekla
u motorima s unutrasnjim izgaranjem tijekom razdoblja razvoja obnovljivih goriva. Dizelsko
gorivo se proizvodi iz sirove nafte koja ima ograniCene rezerve, nestabilnu cijenu a
izgaranjem znatno oneciS¢uje atmosferu. Nastali Stetni plinovi, s visokim sadrzajem CO,
NOx i Cestica ¢ade, povecavaju tzv. efekt staklenika. Da bi se izbjegle negativne posljedice
uporabe danasnjih konvencionalnih goriva, sve ¢eSc¢e se za pogon motora SUI, koriste goriva
iz obnovljivih izvora. No uvid u podatke i analiza globalnih kretanja potroSnje nafte
pokazuje da ¢e se dinamika iskoristavanja naftnih izvora i dalje povecavati, uslijed naglog
razvoja novih ekonomija, kao Sto su kineska, indijska i druge. Rezultati ovog istrazivanja
ukazuju na potrebu uvodenja u primjenu takvih obnovljivih goriva biljnog podrijetla koja su
po svojim fizikalno-kemijskim svojstvima Sto slicnija odgovarajuéem konvencionalnom
gorivu. Tako se dugotrajna ulaganja u razvoj novih vrsta pogonskih motora svode na
ulaganja u modifikaciju postoje¢ih motora, radi njihove prilagodbe na rad s zamjenskim
biogorivom. 1z navedenog proizlazi nuznost daljeg razvoja motora SUIl na pogon
biogorivima radi primjene u odredenim segmentima transporta. Trenutacno se od biogoriva
najviSe koriste: biodizelsko gorivo, bioplin, bioetanol, biometanol, biodimetilester, bio-
ETBE (etil-tri-butil-eter), bio-MTBE (metil-tri-butil-eter), sintetizirana bio-goriva, bio-
vodik, bio-ulje i sl.

Kljucéne rijeci: motori SUI, biogoriva, razvoj dizelskih goriva, ekologija
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The sustainability of the Diesel fuel usage under ecological conditions of
the development of energetics
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Summary

Due to the steadily growth of fuel consumption which is of mineral origin and significant
reduction of underground reserves of oil, research on the development of new biofuels have
been intensified. Because of above mentioned, there is huge interest in introducing the
renewable fuels. Despite that fact, the largest number of transport and other economy
vehicles, as well as a large number of personal vehicles continue to be powered by diesel
engines. The aim of this paper is to explore the extent of the necessity for further application
of mineral fuels in internal combustion engines during the period of renewable fuel
development. Diesel fuel is produced from crude oil that has limited reserves, unstable price
and combustion significantly pollutes the atmosphere. The results are harmful gases, with a
high content of CO, NOx and carbon black particles, which are all increasing the so called -
greenhouse effect. In order to avoid the negative consequences of the conventional fuel
usage, there is more likely to use renewable fuel for IC engines. But insights into the data
and analysis of global oil consumption trends show that the dynamics of oil resource
exploitation will continue to increase due to the rapid development of new economies such
as Chinese, Indian etc. The results of this research point to the need for introducing
renewable fuels of plant origin that are more similar to their corresponding conventional fuel
by their physico-chemical properties. Thus, long-term investments in the development of
new types of propulsion engines are reduced to investments in modification of existing
engines for their adaptation to work with substitute biofuels. The above suggests the
necessity for further development of the IC engine in propulsion of biofuels for use in certain
transport segments. At present, biofuels are mostly used: biodiesel fuel, biogas, bioethanol,
biomethanol, biodimethylester, bio-ETBE (ethyl-tri-butyl ether), bio-MTBE (methyl-tri-
butyl ether), synthesized biofuels, bio-hydrogen, bio-oil etc.

Key words: IC engines, biofuels, diesel fuel development, ecology
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Insekticidna uc¢inkovitost mjeSavine lavandina i inertnih praSiva na
zitnog kukulji¢ara Rhyzopertha dominica (Fab.)
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Sazetak

U sazetku se opisuje laboratorijsko testiranje insekticidne u¢inkovitosti ekstrakta lavandina
Lavandula x intermedia (Emeric ex Loisel.) u kombinaciji s dva hrvatska inertna praSiva (D-
01 i MA-4) u suzbijanju zitnog kukuljicara Rhyzopertha dominica (Fab.) na pSenici s dvije
doze (300 i 600 ppm) pri ekspoziciji od 7 i 14 dana s ciljem razvoja novih prirodnih
insekticida bez negativnog utjecaja na okoliS. ZapraSena pSenica (100 g) s kombinacijom
lavandina i inertnih praSiva stavljena je u staklenke volumena 200 ml, nakon Cega je
introducirano 50 jedinki R. dominica razli¢itog spola po tretmanu, starosti 7-21 dan. Svi
tretmani su postavljeni kroz Cetiri ponavljanja. Najvisi mortalitet (62,5%) postignut je s
kombinacijom lavandina i D-01 pri dozi od 600 ppm nakon 14. dana ekspozicije. Mortaliteti
postignuti pri dozi od 600 ppm su statisticki znacajno visi u odnosu na mortalitete pri dozi
od 300 ppm i kontroli kod kombinacije lavandina i D-01 te lavandina i MA-4. U tretmanu s
kombinacijom lavandina i MA-4 pri dozi od 300 ppm postignuto je statisti¢ki znacajno visi
mortalitet (9,0%) produljenjem ekspozicije na 14 dana u odnosu na mortalitet (4,5%)
postignut nakon 7 dana. Rezultati ukazuju na visoki potencijal kombinacije hrvatskih
inertnih prasiva i botanickih insekticida u suzbijanju R. dominica. Potrebno je provesti daljna
istraZzivanja u kombinaciji s drugim biljnim vrstama te istraZiti utjecaj na razvoj potomstva.

Istrazivanja su provedena u sklopu istrazivackog projekta Hrvatske zaklade za znanost IP-
11-2013-5570.

Kljuéne rijeci: lavandin, ekstrakt, inertna prasiva, Rhyzopertha dominica, insekticidna
ucinkovitost
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Summary

The summary describes laboratory testing of insecticidal efficacy of lavandin extract
Lavandula x intermedia (Emeric ex Loisel.) in combination with two Croatian inert dusts
(D-01 and MA-4) against lesser grain borer Rhyzopertha dominica (Fab.) on wheat applying
two doses (300 and 600 ppm) at exposures of 7 and 14 days with tendency to develop new
natural insecticides with no negative impact on the environment. Combination of lavandin
and inert dusts were applied in glass jars of 200 ml volume filled up with 100 g of wheat
followed by the introduction of 50 R. dominica individuals of different sex aged 7-21 days
per treatment. The highest mortality rate (62.5%) was achieved by the combination of
lavandin and D-01 at the dose of 600 ppm after the 14th day of exposure. Mortality rates of
both combinations at the dose of 600 ppm were statistically significantly higher in relation
to the mortality rate at the dose of 300 ppm and control treatment. Statistically significant
mortality rate (9.0%) was achieved by prolonging the exposure to 14 days in relation to the
mortality rate (4.5%) achieved after 7 day exposure in the treatment of combination of
lavandin and MA-4 at the dose of 300 ppm. The results point out to a high potential of
combination of Croatian inert dusts and botanicals in suppression of R. dominica. Further
research should be carried out with combination of other plant species and also examine the
impact on offspring development. This research was conducted as a part of Croatian Science
Foundation research project IP-11-2013-5570.

Key words: lavandin, extract, inert dusts, Rhyzopertha dominica, insecticidal efficacy
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Fotointerpretacija arhivskih ortofoto snimaka na podrucju opéine
Poli¢nik

Ivica Ljubi¢i¢!, Magdalena Bilugi¢?

YUgronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska
(iljubicic@agr.hr)
2T oplovecka 38, Zagreb, Hrvatska

Sazetak

Na podruc¢ju op¢ine Poli¢nik u posljednjih nekoliko desetljeca primijeceno je zarastanje
obradivih povrSina. Pogodni klimatski uvjeti i sam geografski polozaj op¢ine od iznimne su
vaznosti za poljoprivredu i gospodarstvo. Kartiranje vegetacije koristenjem tradicionalnih
metoda nije prihvatljivo zbog veli¢ine povrsine, raspolozivih ljudskih resursa ali 1 opasnosti
od terenskog istraZivanja, pa se pristupilo istrazivanju metodom daljinskog promatranja koje
je pogodnije od tradicionalnih metoda. Dakle, cilj istrazivanja bio je na temelju arhivskih te
recentnijih ortofoto snimaka utvrditi i klasificirati stanista te njihove sukcesijske stadije u
periodu od 1952. do 2013. godine. Na sve tri istrazivane lokacije (oznake: 4048, 4050 i 4052)
utvrdeno je povecanje povrSina Suma, a ponajvise na lokaciji 4050 za ¢ak 0,91 km? ili 25,7%
od ukupne povrsine koja je iznosila 3,6 km2. PovrSine obrasle makijom bile su u deficitu
upravo zbog samog sukcesijskog stadija i prelaska makije u Sume u proteklih 60 godina.
Najveca promjena je bila na lokaciji 4048 gdje se povrSina obrasla makijom smanjila za cak
0,53 km? tj. za 15,93% od ukupne povrsine. Najveca promjena u pogledu porasta travnjackih
povrsSina bila je na lokaciji 4050 gdje je iznosila 0,4 km2 (10% od ukupne povrsine). Rezultati
odgovaraju postavljenoj hipotezi i progresivnoj sukcesiji na poljoprivrednim povrSinama
podrucja opcine Poli¢nik.

Kljucéne rijeci: Policnik, poljoprivreda, sukcesija, GIS, karte
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Photointerpretation of archival orthophoto of the Poli¢nik area

Ivica Ljubici¢!, Magdalena Bilugi¢?
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(iljubicic@agr.hr)
2T oplovecka 38, Zagreb, Croatia

Summary

In the last few decades, overgrowing of farm land has been observed on the area of Poli¢nik
(zadar, Croatia). Favourable climatic conditions and the geographic position are of
paramount importance for the agriculture and economy. Mapping vegetation using
traditional methods is unlikely due to the size of the surface itself, the available human
resources, but also the danger of field research, so it is approaching a remote sensing method
that is more appropriate than traditional methods. Thus, the aim of our research was to
determine and classify habitats and their succession stages in the period from 1952 to 2013
on the basis of archival and recent orthophotos. In all three locations of research (marks:
4048, 4050 and 4052) forest areas increased, especially at the mark 4050 for as much as 0.91
kmz or 25.7% of total of 3.6 km2 surface area. Surfaces covered with macaque were deficient
precisely because of the succession stage and the transition to the forest in the past 60 years.
The biggest change was at the location 4048 where the surface covered with maquis
shrubland decreased by as much as 0.53 km?, that is, by 15.93% of the total area. The most
significant change in terms of the increase of the areas covered in grasslands was at the
location 4048 where it amounted to 0.42 km? (10% of the total area). The results correspond
to the established hypothesis and progressive succession on the agricultural areas of the
Poli¢nik area.

Key words: Policnik, agriculture, succession, GIS, maps
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Modeliranje ekoloske niSe za ljekovitu kadulju (Salvia officinalis L.)

Ivica Ljubi¢i¢!, Marija Horvat?

YUgronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska
(iljubicic@agr.hr)

*Tkalci 35, 49000 Krapina, Hrvatska

Sazetak

Ljekovita kadulja (Salvia officinalis L.) od davnina je poznata kao biljka s mnogim
ljekovitim svojstvima, a najpoznatije je kaduljino etericno ulje. EkoloSka niSa predstavlja
zbroj svih okolisnih varijabli koje utje¢u na rast, prezZivljavanje i reprodukciju vrste. Zbog
velikog potencijala kadulje, cilj je bio napraviti model ekoloske nise za podru¢je Hrvatske.
GPS koordinate distribucije vrste Salvia officinalis, potrebne za modeliranje ekoloske nise,
preuzete su iz Flora Croatica Database baze podataka (FCD). Georeferencirani rasterski
Klimatski slojevi za 11 varijabli preuzeti su iz WorldClim baze podataka. Svakoj toc¢ki
prisutnosti vrste pridruzena je vrijednost piksela s rastera klimatskih varijabli. U programu
Maxent 3.3. izraden je prediktivni model metodom maksimalne entropije. Sto je veéa
vrijednost piksela, veca je povoljnost stanista. Rezultati pokazuju da varijabla Bio9 (srednja
temperatura kvartala s najmanje padalina) ima najveci utjecaj (34,8%) na rast kadulje. Model
ekoloSke niSe napravljen na temelju rastera klimatskih varijabli s finijom rezolucijom
(1x1km) pokazao je pouzdanije rezultate u odnosu na grublju rezoluciju.

Kljucne rijeci: Salvia officinalis, ekoloska niSa, modeliranje, maksimalna entropija,
Hrvatska
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Ecological niche modeling of kitchen sage (Salvia officinalis L.)

Ivica Ljubi¢i¢!, Marija Horvat?

YUniversity of Zagreb Faculty of Agriculture, Sveto§imunska 25, Zagreb, Croatia
(iljubicic@agr.hr)

*Tkalci 35, 49000 Krapina, Croatia

Summary

The kitchen sage (Salvia officinalis L.) has long been known as a plant with many healing
properties and especially the most famous essential oil. The ecological niche represents the
sum of all environmental variables that affect the growth, survival and reproduction of
species. Due to its great potential, the aim was to build a model of ecological niche for
kitchen sage of Croatia territory. Distribution of Salvia officinalis and its GPS coordinates
used for modeling ecological niches were taken from the Flora Croatica Database (FCD).
Georeferenced raster climatic layers for 11 variables are downloaded from the WorldClim
Database. Each vector point of the species is associated with the pixel value of each climatic
variable. In Maxent 3.3. a prediction model is made using the maximum entropy method.
The higher the pixel value, the greater the convenience of the habitat. The results show that
Bio9 (mean temperature of driest quarter) has the greatest influence on the growth of sage
with 34.8%. The model of ecological niche made on the basis of the climatic variables with
a finer resolution (1x1km) showed more reliable results than the rough resolution.

Key words: Salvia officinalis, ecological niche, modeling, maximum entropy, Croatia
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Utjecaj dodatka komposta i biougljena na enzimatsku aktivnost crvenice
I rendzine

Nikola Major?, Mia Brklja¢a?, Igor Pal¢i¢', Marko Cerne?, Igor Paskovié?,
Smiljana Goreta Ban®, Zoran Uzila', Josipa Perkovi¢!, Dean Ban!

YInstitut za poljoprivredu i turizam, Karla Huguesa 8, Porec, Hrvatska (nikola@iptpo.hr)
20djel za ekologiju, agronomiju i akvakulturu Sveucilista u Zadru, Trg kneza Viseslava 9, Zadar,
Hrvatska

Sazetak

Enzimi u tlu imaju vaznu ulogu u ocuvanju ekologije, fizikalno-kemijskih svojstava i
plodnosti tla. 1zvor enzima u tlu su prirodno prisutan mikrobiom, biljke te ostali oblici Zivota
prisutni u tlu. Aktivnost enzima dehidrogenaze vezana je uz procese oksidacije organskih
spojeva kod Zivih mikroorganizama te je odraz mikrobne biomase u trenutku uzorkovanja.
Enzimi fosfataze sudjeluju u prirodnom ciklusu kruzenja fosfora te kataliziraju reakciju
izdvajanja fosfora vezanog u organske spojeve. Cilj ovog rada je istraZiti utjecaj dodatka
komposta i biougljena dobivenih iz komine masline ili komunalnog mulja na enzimatsku
aktivnost crvenice i rendzine. Kompost ili biougljen je dodan u dvije razine te je mjerena
aktivnost enzima dehidrogenaze, kisele fosfataze i alkalne fosfataze. Mjerenje je provedeno
u trenutku mijeSanja supstrata sa zemljom i nakon 30 dana uzgoja kineskog kupusa.
Dobiveni rezultati su pokazali da je na aktivnost istrazivanih enzima statisticki znacajno
utjecala vrsta obrade organskog otpada, odnosno je li u tlo dodan kompost ili biougljen te
koli¢ina dodanog supstrata. Porijeklo otpada nije imalo statisticki znacajan utjecaj na
enzimatsku aktivnost tla. Aktivnosti enzima dehidrogenaze 1 alkalne fosfataze znacajno su
se razlikovale izmedu crvenice i rendzine, dok su se aktivnosti enzima kisele i alkalne
fosfataze znacajno razlikovale s obzirom na vrijeme uzorkovanja.

Kljucne rijeci: biougljen, crvenica, enzimatska aktivnost tla, kompost, rendzina
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The effect of compost or biochar addition on enzymatic activity of terra
rossa and rendzina soils

Nikola Major!, Mia Brklja¢a?, Igor Palgi¢!, Marko Cerne?, Igor Paskovié?,
Smiljana Goreta Ban?, Zoran Uzila!, Josipa Perkovi¢!, Dean Ban*

Institute of Agriculture and Tourism,Karla Huguesa 8, Porec, Croatia (nikola@iptpo.hr)
’Department of ecology, agronomy and aquaculture, University of Zadar, Trg kneza Viseslava 9,
Zadar, Hrvatska

Summary

Soil enzymes have an important role in maintaining soil ecology, physical and chemical
properties and fertility. Sources of soil enzymes are the native soil microbiome, the plant
itself, and other life forms present in the soil. The dehydrogenase activity is specific to living
microorganisms and reflects microbial biomass at sampling and it plays an important role in
oxidation of organic substances. The role of phosphatases is to release phosphorous linked
to organic substances and reflect phosphorous cycling. The goal of this study was to compare
enzymatic activity of terra rossa and rendzina soils supplemented with compost or biochar
produced from olive pomace or sludge waste. Two rates of compost and biochar were added
to soils. Dehydrogenase, acid phosphatase (ACP) and alkaline phosphatase (ALP) were
measured at the time of mixing of the soil with substrates and 30 days after growing Chinese
cabbage. The obtained results indicate that dehydrogenase, ACP and ALP activity are
significantly influenced by the method of waste processing, i.e. whether the waste was
composted or converted to biochar as well as the rate of added compost or biochar. The
source of compost or biochar had no influence on the activity of the enzymes. The
dehydrogenase and ALP activity significantly differed between soil types, while ACP and
ALP activity was significantly different between sampling points.

Key words: biochar, compost, rendzina, soil enzymatic activity, terra rossa
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Mikrozooplankton us¢a rijeke Neretve

Josip Mikus, Sara Roje, Ana Brato$ Cetini¢

Sveuciliste u Dubrovniku, Odjel za akvakulturu, Cira Carita 4, Dubrovnik, Hrvatska
(josip.mikus@unidu.hr)

Sazetak

Tijekom sije¢nja, ozujka, svibnja, srpnja i listopada 2014. na postajama UsS¢e i Osinj na uséu
rijeke Neretve istrazivana je populacija mikrozooplanktona. Utvrden je kvalitativni i
kvantitativni sastav mikrozooplanktona te je, po prvi put, detaljnije prikazan odnos
holoplanktona i meroplanktona u mikrofrakciji zooplanktona istrazivanog podrucja. U svim
uzorcima je zabiljezena visoka prisutnost mukoznih agregata. Najveca brojnost
mikrozooplanktona zabiljezena je u svibnju na postaji Usée (109 600 jed. m=) te u srpnju na
postaji Osinj (101 600 jed. m™). Pronadene su sljedece skupine mikrozooplanktona:
Radiolaria, nelorikatni cilijati, Tintinnina, Cladocera, Copepoda (naupliji, kopepoditi i
adultni mali kopepodi), Appendicularia, Pteropoda i li¢inke bentoskih organizama.
Dominantne skupine tijekom svih razdoblja bili su tintinini, nelorikatni cilijati i naupliji
kopepoda. Medu odraslim malim kopepodima dominirale su vrste Oithona nana i Oncaea
media. Holoplankton je izrazito dominirao nad meroplanktonom na obje postaje tijekom
cijelog istrazivanog razdoblja s najve¢im udjelom od 96,67 % u listopadu i najmanjim
udjelom od 85,92 % u ozujku na postaji Usce. Zbog vjerojatnosti brzih procesa u
povrsinskim slojevima bila bi neophodna istrazivanja u kra¢im vremenskim razdobljima
kojima bi se detaljnije istrazio mikrozooplankton na ovom podrucju.

Kljucne rijeci: usée rijeke Neretve, mikrozooplankton, holoplankton, meroplankton
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Microzooplankton of the estuary of the Neretva river
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(josip.mikus@unidu.hr)

Summary

During January, March, May, July and October 2014 at the stations Us¢e and Osinj in the
estuary of the Neretva River the population of microzooplankton was examined. The
gualitative and quantitative composition of microzooplankton was determined, and
holoplankton and meroplankton ratio in the microfraction of zooplankton of the investigated
area was presented in more detail for the first time. The high presence of mucous aggregates
was recorded in all samples. The highest number of the microzooplankton was recorded in
May at the station Usée (109.600 ind m™) and in July at the station Osinj (101.600 ind m™).
The following groups of the microzooplankton were found: radiolarians, non-loricate
ciliates, tintinnids, cladocerans, copepods (nauplii, copepodites and adult small copepods),
appendicularians, pteropods and larvae of the other benthic organisms. Tintinnids, non-
loricate ciliates and copepod nauplii were the dominant groups during all periods. Among
adult small copepods Oithon nana and Oncaea media were dominant species. Holoplankton
strongly dominated over the meroplankton on both stations throughout the investigated
period with the highest contribution of 96.67 % in October and the lowest contribution of
85.92 % in March at the Usce station. Because of the probably rapid processes in the surface
layers in the investigated area, it would be necessary to sample microzooplankton more
frequently, in shorter time periods, for more detailed results.

Key words: estuary of the Neretva River, microzooplankton, holoplankton, meroplankton
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The Aleurocanthus spiniferus (OSW) in Europe: a becoming invasive
threat to citrus also
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(NA), Italy

*Institute for Sustainable Plant Protection, CNR, Via Universita 133 Portici (NA), Italy “Biological
Control Research Department, Plant Protection Research Institute, Agricultural Research Center,
Giza, Egypt

*Centre International de Hautes Etudes Agronomiques Méditerranéennes, Mediterranean
Agronomic Institute of Bari, Valenzano (BA), Italy

Summary

The orange spiny whitefly (OSW), Aleurocanthus spiniferus, is a worldwide known citrus
pest native to tropical Asia. Since the beginning of the 20" century, OSW spread throughout
Asia, the Pacific, central and southern Africa and from 2008 it was intercepted many times
in EPPO area (lItaly, Croatia and Montenegro). OSW polyphagy is well known, being able
to infest more than 90 host plants belonging to unrelated botanical families, although Citrus
spp. are considered the primary hosts. Accurate samplings highlighted OSW new host
associations extending the range of plant families potentially exploitable and confirming the
existence of host-shift phenomena. Analyses of the mitochondrial COI gene revealed that
OSW Apulian population belongs solely to one of the two haplogroups present in China.
Furthermore, the study of microbiota allowed us to identify the principal endosymbiotic
bacteria in OSW. So far, field samplings confirmed the presence of predators belonging to
Coccinellidae family able to prey on different developmental stages of A. spiniferus. These
findings could be considered as an opportunity for biological control of OSW. Results laid
solid foundations in the knowledge of European OSW populations now invading Italy and
neighbouring countries to counteract a pan-Mediterranean invasion of this harmful whitefly.
Further studies are essential for the assessment of an effective IPM strategy tailored either
for organic or intensive agricultural context.

Key words: Alien invasive pest, endosymbiont, insect-bacteria symbiosis, COI, natural
enemies
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Potencijal komine masline i komunalnog mulja u proizvodnji biougljena
za primjenu u poljoprivredna tla
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Danko Cvitan®, Smiljana Goreta Ban', Aleksandra Per¢in?, Marina Diana Igrc?, Marija
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2Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska

Sazetak

Cilj provedenog istrazivanja bio je utvrditi potencijal dvaju organskih materijala,
komunalnog mulja i komine masline, u proizvodnji biougljena (biochara) za primjenu u
poljoprivredne svrhe. Istrazivanje je provedeno iz pretpostavke da ¢e dodatak biougljena u
poljoprivredna tla, kroz sekvestraciju ugljika, smanjiti emisije CO., a istovremeno ¢e kroz
dodatak biogenih elemenata povecati plodnost tla. Israzivani su materijali pretvoreni u
biougljen koristenjem Kon-Tiki sustava otvorenog tipa. Temperatura pirolize mjerenja je
termoelementom NiCrNi, te se kretala u rasponu od 520° do 580°C. Utvrden je kemijski
sastav komunalnog mulja, komine masline te dva proizvedena tipa biougljena. Rezultati
analize kemijskog sastava pokazali su znacajne razlike u koli¢inama pojedinih elemenata u
proizvedenim tipovima biougljena u odnosu na koristene sirovine. U polaziSnim organskim
materijalima je prosjec¢na koli¢ina ugljika iznosila 44.5% u komunalnom mulju, te 55.4% u
komini masline. Prosjecna koli¢ina ugljika u biougljenu od komunalnog mulja iznosila je
23.2%, dok u biougljenu od komine masline 77.1%, predstavljaju¢i izniman potencijal za
sekvestraciju istog u tlo. MoZemo utvrditi da su istrazivani organski materijali pogodne
sirovine za proizvodnju biougljena sustavom Kon-Tiki, te ¢e se moguénosti njihove
primjene kao gnojiva na poljoprivrednim povrSinama dalje istraZivati.

Kljucne rijeci: organski materijali, klimatske promjene, biougljen, gnojivo
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Potential of olive pomace and sewage sludge in the production of biochar
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Summary

The aim of the present research was to determine the potential of two organic materials,
sewage sludge and olive pomace, in biochar production for application in agricultural
purposes. Research was carried out on the assumption that biochar addition to agricultural
soil, through carbon sequestration, would reduce CO> emissions, while at the same time
increase soil fertility through the addition of biogenic elements. The studied materials were
converted into biochar using the Kon-Tiki open-type system. Pyrolysis temperature
measurement was performed using a NiCrNi thermoelement, and ranged from 520° to
580°C. The chemical composition of sewage sludge, olive pomace and two types of
produced biochar was determined. Chemical composition results showed significant
differences in the quantities of individual elements in the produced biochars, compared to
the raw materials used. In the starting organic materials, the average amount of carbon was
44.5% in sewage sludge and 55.4% in olive pomace. The average amount of carbon in
sewage sludge biochar was 23.2%, while in olive pomace biochar was 77.1%, presenting a
potential for carbon sequestration in the soil. We can conclude that the investigated organic
materials are suitable raw materials for biochar production using the Kon-Tiki system and
their application as fertilizers for agricultural purposes will be further investigated.

Key words: organic materials, climate change, biochar, fertilizer
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Antifungalno djelovanje eteri¢nih ulja na Botrytis cinera u in vitro
uvjetima
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*Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Vladimira Preloga 1,
Osijek, Hrvatska

Sazetak

Provedeno je in vitro ispitivanje antifungalnog djelovanja razli¢itih volumena eteri¢nih ulja
eukaliptusa, limuna, komoraca, paprene metvice i timijana te njihovih najvaznijih
komponenti na porast ekonomski znacajne fitopatogene gljivice Botrytis cinerea. Mjerenjem
promjera micelija B. cinerea tijekom inkubacije zabiljezeno je smanjenje rasta micelija
ovisno o primijenjenom volumenu. Antifungalno djelovanje eteriénih ulja i njihovih
komponenti, smanjuje se s povecanjem duljine inkubacije. Rezultati su pokazali da eteri¢na
ulja, u pravilu, imaju bolje djelovanje na fitopatogene gljivice od svojih komponenti. Cetvrti
dan nakon inokulacije micelija najmanju izracunatu vrijednost ICso imalo je eteri¢no ulje
timijana. Osmi dan ispitivanja etericna ulja timijana, paprene metvice 1 komoraca,
primijenjena u odredenim volumenima, u potpunosti su inhibirala rast micelija, dok eteri¢na
ulja limuna i eukaliptusa nisu inhibirala rast micelija niti u najve¢em primijenjenom
volumenu. Na temelju rezultata ovog istrazivanja moze se zakljuciti da pojedina eteri¢na
ulja mogu biti dobra alternativa sintetskim fungicidima. Potrebna su daljnja in vivo
istrazivanja koja bi mogla dovesti do razvoja ekolosko prihvatljivih sredstava za suzbijanje
fitopatogenih gljivica.

Kljucne rijeci: etericno ulje, komponente, promjer micelija, Botrytis cinerea
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In vitro antifungal activity of essential oils on Botrytis cinerea

Marina Palfit, Jasenka Cosi¢?, Karolina Vrande¢i¢?, Helena Tomié-Obrdaljt

'Podravka d.d., Ante Starceviéa 32, Koprivnica, Croatia (marina.palfi@podravka.hr)
2Faculty of Agriculturein Osijek, University of Josip Juraj Strossamyer in Osijek, Vladimira
Preloga 1, Osijek, Croatia

Summary

In vitro testing of antifungal activity of different volumes of essential oils of eucalyptus,
lemon, fennel, peppermint and thyme, and their most important components on the growth
of economically significant phytopathogenic fungus Botrytis cinerea was carried out.
Measurement of the diameter of mycelium B. cinerea during incubation has shown
decreasing of micellar growth depending on the volume applied. Antifungal activity of
essential oils and their components decreases with increasing of incubation length. The
results showed that essential oils, as a rule, have a better effect on phytopathogenic fungi
than their components. The fourth day after mycelial inoculation, the lowest calculated value
of 1Cso was for thyme essential oil. On the eighth day of testing, essential oils of thyme,
peppermint and fennel, applied in certain volumes, completely inhibited the growth of
mycelium, while lemon and eucalyptus essential oils did not inhibit the growth of mycelium
at the highest applied volume. Based on the results of this research it can be concluded that
some essential oils can be a good alternative to synthetic fungicides. Further in vivo research
is needed that could lead to the development of environmentally acceptable means for
suppressing phytopathogenic fungi.

Key words: Essential oil, components, mycelium diameter, Botrytis cinerea
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Biotest za utvrdivanje osjetljivosti Se¢erne repe na rezidue mezotriona

Ana Pintar, Dario Jares, Josip Laki¢, Klara Bari¢

Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska cesta 25, Zagreb, Hrvatska
(apintar@agr.hr)

Sazetak

Mezotrion je jedan od novijih herbicida za suzbijanje jednogodisnjih Sirokolisnih i nekih
jednogodisnjih uskolisnih korova u kukuruzu. Prema fizikalno-kemijskim svojstvima ne
perzistira dugo u tlu. Medutim, perzistentnost herbicida rezultat je interakcije vise Cinitelja
stoga se moze pretpostaviti da ¢e i perzistentnost mezotriona u pojedinim pedo-klimatskim
uvjetima varirati. Metodom biotesta utvrdivan je fitotoksi¢ni u€inak rezidua mezotriona na
SeCernu repu. Istrazivanje je provedeno na livadsko-fluvijalnom tipu tla na koje su
prskalicom za tankoslojnu kromatografiju primjenjene sljede¢e doze mezotriona: 0; 0,25;
0,5;1;2; 4,618 pga.t./200 g tla. Nakon aplikacije tlo je prenijeto u uzgojne posude, u koje
je posijano sjeme Seéerne repe. Fitotoksi¢ni ucinak mezotriona utvrdivan je vizualnom
ocjenom fitotoksi¢nosti 7., 14. 1 21. dan nakon aplikacije po skali oSte¢enja od 0 do 100,
nakon ¢ega je utvrdena svjeza nadzemna masa Secerne repe i ukupan sadrzaj karotenoida.
Vizualnom ocjenom najveci fitotoksicni u¢inak utvrden je 21. dan. U tom roku su utvrdena
ostec¢enja ve¢ kod najnize (0,25 pg a.t./200 g tla) doze, a povecanjem doze povecavao se
fitotoksi¢ni u¢inak. Potpuno propadanje biljaka utvrdeno je ve¢ pri dozi 4 pg a.t./200 g tla.
Utvrdena je 1 povezanost u redukciji svjeZe nadzemne mase s redukcijom ukupnog sadrzaja
karotenoida ¢ija je znacajna redukcija takoder utvrdena ve¢ kod primjene najnize istrazivane
doze mezotriona.

Kljuéne rijeci: mezotrion, secerna repa, biotest, rezidui, fitotoksicnost
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Bioassay for determining susceptibility of sugar beet to mesotrione
residues

Ana Pintar, Dario Jares, Josip Laki¢, Klara Barié¢

Faculty of Agriculture, University of Zagreb, SvetoSimunska cesta 25, Zagreb, Croatia
Summary

Mesotrione is one of the newer herbicides for controlling broad-leaved and grass weeds in
maize. According to its physicochemical properties, mesotrione is a non-persistent
herbicide. However, a herbicide persistence is a result of complex interactions; therefore, it
can be assumed that in a certain pedo-climatic conditions mesotrione persistence may vary.
A bioassay method was used to determine the phytotoxicity of mesotrione residues on sugar
beet. The soil used in research was meadow-fluvial soil. Mesotrione was applied by a thin
layer chromatography sprayer at 0; 0.25; 0.5; 1; 2; 4; 6 and 8 pg a.i. per 200 g of soil. After
the application, the soil was transferred to the breeding vessels, in which the seed of sugar
beet was sown. The phytotoxicity of mesotrione was determined by visual evaluation of
phytotoxicity on 7", 14" and 21% day after application by using a 0 to 100 scale, after which
was determined fresh weight of sugar beet and the total carotenoid content. The highest
phytotoxic effect was determined on the 21% day by visual evaluation. Damages were
established already at the lowest (0.25 pg a.i. per 200 g of soil) dose. Moreover, by increasing
the dose, the phytotoxicity increased. Sugar beet plants were completely degraded at a dose
of 4 pg a.i. per 200 g soil. A correlation was established in the reduction of fresh weight with
the reduction of total carotenoid content, which was already significantly reduced when the
lowest mesotrione dose was applied.

Key words: mesotrione, sugar beet, bioassay, residues, phytotoxicity
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Preciznom poljoprivredom proizvodimo vise s manje

Ivica Prpi¢

Savjetodavna sluZba, Savska cesta 41, Zagreb, Hrvatska (ivica.prpic@savjetodavna.hr)
Sazetak

Do 2050 godine proizvodnja hrane trebala bi se povecati za 70% da moze pratiti porast
svjetske populacije. U slijede¢ih 50 godina morat ¢emo proizvoditi viSe hrane nego Sto Smo
proizveli u proteklih 10 000 godina te treba izgraditi odrzivi proizvodni sustav primjenom
moderne - ve¢ dostupne tehnologije. FAO je ve¢ objavio intenzifikaciju odrzive proizvodnje
usjeva (SCPI) kao strateski cilj. Rije¢ je o vecoj proizvodnji s iste obradive povrSine uz
smanjenje negativnih ucinaka po okoli§, za Sto je potrebna primjena stru¢nog znanja,
moderne poljoprivredne mehanizacije i suvremene tehnologije kao Sto je: satelitska
navigacija, senzori, IT — aplikacije. Precizna poljoprivreda zna¢i uraditi pravu stvar, na
pravom mjestu, na najbolji nacin i u pravo vrijeme. Poljoprivrednici su oduvijek bili svjesni
da su tlo, vrijeme, vegetacija i voda promjenjivi od mjesta do mjesta, ali prije nisu imali
mogucnost da mjere i mapiraju podatke. Precizna poljopriveda pomaze da se postigne
odrzivost, zaStita okoliSa, 1 poveca produktivnost uz bolje ekonomske pokazatelje.
Geografski informacijski sustavi visoke preciznosti, automatsko upravljanje, mapiranje,
senzori, integrirani elektronski sustavi, varijabilna primjena pesticida/gnojiva osnovni su
koncept danasnjeg pojma precizne poljoprivrede. Glavna uloga precizne poljoprivede je
bolja zastita okoliSa uz manji utroSak goriva, zastitnih sredstava, vode i gnojiva, te krajnje
smanjenje troSkova proizvodnje. Primjenom precizne poljoprivrede u agrotehnickim
operacijama kao $to su obrada tla, sjetva, gnojidba, zaStita bilja i navodnjavanje omoguceno
je postizanje strateSkog cilja FAO-a: proizvesti vise s manje.

Kljucne rijeci: precizna poljopriveda, mehanizacija, tehnologija, inovacije
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Precision agriculture produce more with less

Ivica Prpi¢

Savjetodavna sluzba, Savska cesta 41, Zagreb, Hrvatska (ivica.prpic@savjetodavna.hr)
Summary

By the year 2050, should increase by 70% to keep up with the growth of world population.
We will have to produce more food in the next 50 years than we produced in the last 10 000
years. Producing more food to meet demands of growing population, we need to build
sustainable food production systems and learn how to implement smart farming methods.
New technology to reach this goals is avaliable right now. FAO has declared Sustainable
Crop Production Intensification (or SCPI) as their first strategic objective. What in fact
means producing more from the same area of land- while reducing negative environmental
impacts. Innovative agricultural machineryand knowledge is needed to do that. Only
recently, machinery revolutionised the farming and replaced horses with modern machines.
Today we are adopting new technologies: high precision positioning systems, sensors, IT
applications and high- tech engineering. Precision farming is doing the right thing, in the
right place, the right way, at the right time. Farmers have always been aware that soil,
weather, vegetation and water vary from place to place but before they did not have
techology to measure and map these facts. Precision agriculture is helping farmers to achieve
sustainability, enviromental protection, higher productivity with greater economic benefits.
High precision positioning systems, automated steering, geomapping, sensors and remote
sensing, integrated ekectronic communaitations, variable rate technology are main concept
of precision farming today. The key role of precision farming is better enviromental
protection with using less fuel, water and fertilizer, less crop damage and crop loss, and
reducing production cost. Soil preparation, precision seeding, fertilisation, crop protection
and irrigation is helping farmers to produce more with less.

Key words: precision agriculture, machinery, technology, innovative
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Agroekoloski uvjeti uzgoja industrijske konoplje u Hrvatskoj

Mario Srakal, Mario Pari¢?, Dubravka Skevin®, Jasminka Butorac?, Tvica Kisi¢?,
Ivan Magdi¢!

Ydgronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska (msraka@agr.hr)
2Student, Agronomski fakultet Sveucilista u Zagrebu, Diplomski studij Agroekologija -
agroekologija

3Prehrambeno biotehnicki fakultet Sveucilista u Zagrebu, Pierottijeva 6, Zagreb, Hrvatska

Sazetak

Brojni ¢imbenici ograniavaju poljoprivrednu proizvodnju, u prvom redu pedoloske i
klimatske prilike staniSta. Ovim radom Zele se utvrditi i analizirati agroekoloski uvjeti uzgoja
industrijske konoplje u Republici Hrvatskoj i to na primjeru dva OPG-a u okolici Varazdina
(Biljevec) i Hrvatske Kostajnice (Uncani), odnosno njihov utjecaj na visinu i komponente
prinosa industrijske konoplje, kao i kvalitetu ulja. Pedoloske prilike su analizirane iz uzoraka
tla u prirodnom i naruSenom stanju za $to su koriStene standardne analiticke metode. Analiza
klimatskih prilika provedena je temeljem viSegodisnjih podataka o oborinama, temperaturi,
insolaciji, brzini vjetra i relativnoj vlazi zraka za klimatske postaje Varazdin i Hrvatska
Kostajnica. Evapotranspiracija je izracunata koriStenjem programa CROPWAT, a
potencijalni viSkovi ili manjkovi vode modificiranom metodom Palmera. Sastav masnih
kiselina u ulju konoplje odreden je plinskom kromatografijom. U razli¢itim pedoloskim 1
klimatskim uvjetima uzgoja prinos sjemena na lokaciji Biljevec iznosio je 1,2 tha?, a na
Unéanima 0,5 thal. Veéa masa 1000 sjemenki i broj biljaka po m?, utvrdeni su na lokaciji
Uncani, dok na lokaciji Biljevec imamo dvostruko vise sjemenki po biljci. Sastav masnih
kiselina u ulju konoplje je zadovoljavajuci na obje lokacije. Osim agroekoloskih uvjeta tla i
Klime, visina prinosa sjemena i kvaliteta ulja konoplje ovise i o primijenjenim agrotehni¢kim
mjerama, prvenstveno obradi, gustoci sjetve i gnojidbi.

Kljuéne rijeci: konoplja, agroekoloski uvjeti, tlo, klima, komponente prinosa

53rd Croatian & 13t International Symposium on Agriculture | February 18 - 23, 2018, Vodice, Croatia 41



01 | Agroekologija, ekoloska poljoprivreda i zastita okolisa

Agroecological conditions related to industrial hemp breeding in Croatia

Mario Srakal, Mario Pari¢?, Dubravka Skevin®, Jasminka Butorac?, Tvica Kisi¢?,
Ivan Magdi¢!

'Faculty of Agriculture, University of Zagreb, Svetodimunska 25, Zagreb, Croatia
(msraka@agr.hr)

*Student, Faculty of Agriculture, University of Zagreb, Graduate study Agroecology — agroecology
3Faculty of food technology and biotechnology, University of Zagreb, Pierottijeva 6, Zagreb,
Croatia

Summary

Numerous factors limit the agricultural production, pedological and climatic conditions of
habitats primarily. This study was made to identify and analyze the agro-environmental
conditions related to cultivation of hemp in the Republic of Croatia, the example of two
family farms near Varazdin (Biljevec) and Hrvatska Kostajnica (Unéani), their impact on
height and components of yield, as well as on quality of hemp oil respectively. Pedological
conditions were analyzed from soil samples in natural and disturbed condition for which
standard analytical methods were used. Climatic condition analysis was carried out based of
long-term data on rainfall, temperature, insolation, wind velocity, and relative humidity for
the climate stations Varazdin and Hrvatska Kostajnica. Evapotranspiration is calculated
using the CROPWAT program and potential surpluses or shortages of water by modified
Palmers method. Fatty acid composition in hemp oil is determined by gas chromatography.
In different pedological and climatic conditions the seed yield of hemp at the Biljevec site
was 1.2 tha! and at the Uncani 0.5 tha. The largest mass of 1000 seeds, as well as the
number of plants per square meter, were determined at the location of Uncani, while at
Biljevec location we have twice as many seeds per plant. The composition of fatty acids in
hemp oil is satisfactory on both locations. Beside agroecological conditions of soil and
climate, seed yield and the quality of the oil hemp depend also on applied agrotechnical
measures, primarily on tillage practices, seed sowing density and fertilization.

Key words: hemp, agroecological conditions, soil, climate, components of yield

42 53. hrvatski i 13. medunarodni simpozij agronoma | 18. do 23. veljace 2018., Vodice, Hrvatska



01 | Agroecology, Ecological Agriculture and Environmental Protection

Hiperspektralno snimanje kukuruza u svrhu procjene sadrzaja ukupnog
dusika 1 prinosa na razini lista i pokrova

Ivana Sestak, Milan Mesi¢, Ivica Kisié¢, Zeljka Zgorelec, Aleksandra Peréin,
Darija Bilandzija, Igor Bogunovi¢

Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska cesta 25, Zagreb, Hrvatska
Sazetak

Cilj istrazivanja bio je razviti kalibracijske modele za sadrzaj duSika u listu i prinos kukuruza
na osnovi hiperspektralnih podataka dobivenih in situ te multispektralnih podataka
dobivenih iz zraka s obzirom na razvojnu fazu biljke i sortu. Pokusna povrSina (9 varijanti
mineralne gnojidbe dusikom/4 ponavljanja: 0-300 kg N ha?) veli¢ine 4 ha s kukuruzom u
razvojnoj fazi brzog vegetativnog porasta (8-12 listova) snimljena je iz zraka
multispektralnom kamerom (4 kanala) u vidljivom i blisko infracrvenom (VNIR) podruéju
spektra, dok je 180 uzoraka lista kukuruza skenirano (mreza uzorkovanja: 15x15 m)
spektroradiometrom (350-1050 nm). Sadrzaj ukupnog dus$ika u listu (n=90) odreden je
metodom suhog spaljivanja (HRN ISO 13878:2004), a prinos zrna nakon berbe (n=36).
Znacajne spektralne razlike izmedu gnojidbenih tretmana i najvise korelacije s varijablama
kukuruza utvrdene su u vidljivom dijelu spektra i ,,crvenom rubu®. Regresijom parcijalnih
najmanjih kvadrata (PLSR) te izraCunom vegetacijskog indeksa (NDVI) dobiveni su
predikcijski modeli ukupnog duSika u listu kukuruza i prinosa zrna. Utvrdena je vrlo jaka
korelacija (r) i niska srednja kvadratna pogreska (RMSE) izmedu predvidenih i referentnih
vrijednosti za kalibracijski, odnosno validacijski model. Klju¢na spektralna obiljezja 1
algoritmi utvrdeni u ovom radu doprinijet ¢e preciznom gospodarenju i pracenju sadrzaja
dusika u biljci u stvarnom vremenu te predvidanju prinosa kukuruza.

Kljucne rijeci: spektralna refleksija, NDVI, dusik u listu, prinos kukuruza,
multivarijatna analiza
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Hyperspectral sensing of corn for assessment of N content and grain yield
on leaf and canopy level

Ivana Sestak, Milan Mesi¢, Ivica Kisi¢, Zeljka Zgorelec, Aleksandra Peréin, Darija
Bilandzija, Igor Bogunovi¢

Faculty of Agriculture, University of Zagreb, SvetoSimunska cesta 25, Zagreb, Croatia
Summary

The objective of research was to develop calibration models for leaf nitrogen content and
grain yield of corn using hyperspectral data measured in situ and multispectral data obtained
from aerial sensing, considering crop developmental stage and variety. Experimental field
(9 treatments of mineral nitrogen fertilization/4 replications: 0-300 kg N ha) size of 4 ha
with corn in developmental stage of fast vegetative growth (8-12 leaves) was sensed using
UAYV equipped with multispectral camera (4 bands) in visible and near infrared (VNIR)
spectral range, while 180 leaf samples (sampling grid: 1515 m) were scanned with field
spectroradiometer (350-1050 nm). Total nitrogen content in leaf (h=90) was determined by
dry combustion method (HRN I1SO 13878:2004), and grain yield during the harvest (n=36).
The largest spectral differences between N fertilization treatments and the highest
correlations with corn variables were found in visible and red edge region. Partial least
square regression (PLSR) and normalized difference vegetation index (NDV1) were used to
build prediction models of total nitrogen content in leaf and grain yield. Very strong
correlation (r) and low root mean square error (RMSE) were obtained between predicted and
measured values for the calibration and validation dataset, respectively. Key spectral features
and algorithms defined in this study should help to support site-specific and real-time
monitoring of plant N status and yield forecasting in corn production.

Key words: spectral reflection, NDVI, leaf nitrogen content, corn yield, multivariate
statistics
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Klijavost korovne vrste Ambrosia artemisiifolia L. u ovisnosti o lokalitetu
sazrijevanja sjemena

Valentina Sostar¢i¢?, Natalija Carin?, Marika Tur¢inov?, Klara Bari¢!, Maja S¢epanovi¢!

YSveuciliste u Zagrebu, Agronomski fakultet, Zavod za herbologiju, SvetoSimunska cesta 25, 10 000
Zagreb, Croatia
*Studentice Sveucilista u Zagrebu Agronomskog fakulteta, preddiplomski studij studij Zastita bilja

Sazetak

Mikroklimatski ¢imbenici geografskog podru¢ja mogu uvjetovati razlike u vremenu nicanja
izmedu korovnih populacija istih vrsta. Invazivne vrste adaptibilnije su u uvjetima
varijabilnog okoliSa te ¢eS¢e iskazuju tendenciju stvaranja razliCitih ekotipova, ovisno o
staniStu. Cilj istrazivanja bio je utvrditi postojanje interpopulacijske varijabilnosti u
viabilnosti sjemena i dinamici klijanja izmedu dvije populacije ambrozije. Sjeme je
sakupljeno s lokacija Popovaca-P i Jastrebarsko-J. Provedbom testa klijavosti i TTC testa
utvrdena je viabilnosti sjemena populacije-J od 96%, dok je kod populacije-P utvrdeno 41%
viabilnog sjemena. Znacajna statistiCka razlika (P < 0.001) utvrdena je izmedu dvije
populacije u vremenu potrebnom da 10% posijanog sjemena proklije (T10). Nasuprot tome,
izmedu dvije populacije nije utvrdena statisticki znacajna razlika u vremenu potrebnom da
50% (Tso) i 90% (Tgo) posijanog sjemena proklije. U istrazivanjima utvrdivanja bioloskih
parametara korovnih vrsta (bioloski minimum-Ty i bioloki vodni potencijal-Wb) potrebnih
za izradu modela prognoze nicanja, koristi se vrijednost Tso. Rezultati ukazuju na moguénost
koriStenja mijeSanog sjemena ambrozije ove dvije lokacije, unato¢ utvrdenoj
interpopulacijskoj varijabilnosti. To je znacajno jer je za utvrdivanje Ty i ¥y potreban veliki
broj sjemenki (pri razli¢itim temperaturama i razli¢itim uvjetima vodnog stresa) Sto ponekad
nije moguce osigurati samo iz jedne populacije.

Kljucéne rijeci: viabilnost, dinamika klijavosti, dormantnost, interpopulacijska
varijabilnost, ambrozija
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Germination of Ambrosia artemisiifolia L. from different seed maturation
environment

Valentina Sostar¢i¢?, Natalija Carin?, Marika Tur¢inov?, Klara Bari¢!, Maja S¢epanovi¢!

YUniversity of Zagreb Faculty of Agriculture, Department of Weed Sciences, Svetodimunska cesta
25, 10 000 Zagreb, Croatia
2Student at University of Zagreb Faculty of Agriculture, Bachelor Study of Plant Protection

Summary

The microclimatic conditions of geographic area can cause differences in emergence timing
between populations of the same species. Invasive species are more adaptable to the
conditions of the variable environment and more often show the tendency to create
interpopulation variability depending on the habitat. The aim of the study was to examine
the existence of interpopulation variation in the seed viability and germination dynamics of
common ragweed in two populations from Popovaca-P and Jastrebarsko-J. Results of
conducted germination and TTC test, showed 96% viability of the seed population-J, while
the population-P had 41% of viable seed. Statistical difference (P <0.001) between two
populations was found in the time required for 10% (T10) of sowed seed to germinate.
However, no significant differences were found between the two populations in the time
required for 50% (Tso) and 90% (Tgo) Of sowed seeds to germinate. The value of Tso is used
for estimation of biological parameters (base temperature-Ty and base water potential-¥'b)
which are necessary for creating predicitive weed emergence models. The results of the
study indicate the possibility of using mixed seeds from this two locations, despite estimated
interpopulation variation. This is important because large number of seeds (at different
temperatures and different water stress conditions) are required for estimation of Ty and s,
which sometimes can not be provided by only one population.

Key words: viability, germination dynamics, interpopulation variation, dormancy, common
ragweed
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Simultana inkapsulacija bioaktivnih komponenata za ishranu i zastitu
bilja

Marko Vincekovi¢, Snjezana Topolovec-Pintari¢, Slaven Juri¢, Edyta Dermic,
Nenad JalSenjak

Agronomski fakultet Sveucilista u Zagrebu, SvetoSimunska cesta 25, Zagreb, Hrvatska
(mvincekovic@agr.hr)

Sazetak

Trendovi inkapsulacije u poljoprivredi usredotoCeni su na pripravu formulacija
mikrokapsula koje ukljuc¢uju dva bioaktivna sredstva. Unato¢ brojnim metodama
inkapsuliranja kemijskih sredstava, u literaturi se moze nac¢i samo nekoliko podataka o
simultanoj inkapsulaciji i dostavi bioloskih i kemijskih sredstava. Ciljevi istrazivanja su: (i)
odabir mikrokapsula koje mogu ukljuciti bioloske i kemijske aktivne tvari i (ii) prisustvo
bioaktivnih tvari u istom odjeljku ne smije umanjivati njihove aktivnosti. Zbog pogodnosti
za zaStitu i ishranu bilja, kao i visoku kompatibilnost, T. viride i bakreni ili kalcijevi ioni
uzeti su kao prikladni par bioaktivnog agensa. Istovremeno inkapsuliranje u mikrokapsule
otkrilo je da inkapsuliranje u istom odjeljku ne inhibira aktivnost bioaktivnih komponenti.
Kontrolirano otpustanje, tj. uspjeSna dostava aktivnih tvari na pravom mjestu i pravom
vremenu nuzZna je za sve sustave za isporuku bioaktivnih agensa. Da bi se dobile dobro
oblikovane mikrokapsule u¢inkovite za istodobnu inkapsulaciju i isporuku aktivnih tvari
biljkama brzinom koja je priblizna zahtjevima biljke, vazno je optimizirati parametre
tijekom pripreme mikrokapsule. Istrazivanje je istaknulo da pravilan izbor formulacijskih
varijabli pomaze u projektiranju mikrokapsule s bioaktivnim komponentama te njihovim
kontroliranim otpusStanjem koje je vazno za zastitu i ishranu bilja.

Kljuéne rijeci: simultana inkapsulaciija, Trichoderma viride, kemijski reagens, vremensko
otpustanje, zastita bilja
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Simultaneous encapsulation of bioactive agents for plant nutrition and
protection

Marko Vincekovi¢, Snjezana Topolovec-Pintari¢, Slaven Juri¢, Edyta Permic,
Nenad JalSenjak

Agronomski fakultet Sveucilista u Zagrebu, SvetoSimunska cesta 25, Zagreb, Hrvatska
(mvincekovic@agr.hr)

Summary

Trends of encapsulation in agriculture are focused on the preparation of microcapsule
formulations involving two active agents. Despite numerous methods of chemical agent
encapsulation, there are only a few data in the literature about simultaneous encapsulation
and delivery of biological and chemical agents. The main aims of investigations are: (i) to
choose microcapsules that can incorporate biological and chemically active agents and (ii)
the presence of active agents in the same compartment should not diminish their activities.
Due to benefits for crop protection and nutrition as well as high compatibility, T. viride and
copper or calcium ions were taken as a suitable couple of the bioactive agent. Simultaneous
encapsulation in microcapsules revealed that encapsulation in the same compartment does
not inhibit activity of bioactive agents. Controlled release, that is the successful delivery of
active agents at the right place and the right time is necessary characteristic for all bioactive
agents’ delivery systems. To obtain the well-designed microcapsules efficient for
simultaneous encapsulation and delivering active agents to plants at the rate that closely
approximates plant demand, it is important to optimize parameters during microcapsule
preparation. The investigation pointed out that proper selection of formulation variables
helps in designing microcapsules with the controlled release bioactive components for plant
protection and nutrition.

Key words: simultaneous encapsulation, Trichoderma viride, chemical agents,
time releasing, plant protection
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Efficacy of silicon in the induction of tomato resistance against Botrytis
stem canker

Intissar Zarrouk, Wafa Ghrichi, Moktar Dridi, Mohamed Rabeh Hajlaoui

Laboratory of Applied Biotechnology in Agriculture, National Agricultural Research Institute of
Tunisia (INRAT), Tunis, Tunisia (zarroukintissar84@gmail.com)

Summary

Plant disease control is largely based on the use of pesticides. However, the extensive use of
chemical compounds have some direct harmful effect on crops, environment, the health of
farmers and consumers and leads to the selection of resistant pathogen strains. For these
reasons alternative and sustainable disease management is required. In this context, the aim
of this work was to evaluate the effectiveness of foliar silicon spraying to improve the
resistance of tomato plants against stem canker caused by Botrytis cinerea.The incorporation
of silicon in the culture medium (PDA) has significantly reduced the mycelial growth of
Botrytis cinerea by over 43% depending on the increasing concentrations of potassium
silicate. From a concentracion 100 ppm of Si, the percentage of inhibition is almost constant.
The inoculation of tomato stem by a mycelial plug of B. cinerea induced the same symptoms
as observed in nature. The pathogen has invaded the entire stem for plants not treated with
silicon accompanied by a dense mold and a gray coloration. In fact, a decrease of almost
50% in the percentage of necrosis diameter 19 dpi (day-post-inoculation) was observed in
stem treated with silicon. The application of silicon has led to a significant reduction of
tomato stem canker incited by Botrytis cinerea. The results suggested that elicitor such
silicon played an important roles for increasing resistance in tomato plants against stem
canker disease caused by B. cinerea.

Key words: Botrytis cinerea, stem canker, tomato, silicon, induction of defense
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Quercetin as green corrosion inhibitor of aluminium
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Sadik Cenolli?

!Department of Chemistry, Faculty of Natural Sciences Tirana (joldazotaj@yahoo.com)
Department of Biotechnology, Faculty of Natural Sciences Tirana

Summary

Metal corrosion is a serious problem that causes damage especially in acid solutions. We are
focused on the use of green inhibitors as a good choice for both: corrosion and environment
protection. The use of corrosion inhibitors is one of the most practical and economic methods
in corrosion inhibition studies. Green inhibitors are biodegradable, environmentally friendly
and ecologically acceptable; they do not contain heavy metals or other toxic compounds.
Quercetin has anti-inflammatory, anti-histamine, anti-cancer effects and other biological
activities. In recent years, quercetin has been proved to be an efficient inhibitor against the
corrosion of metals and alloys Extracts of quercetin are studied as a green inhibitor for
protection of Aluminium from corrosion in acid media (1M HCI). Quercetin is extracted by
red onion. The corrosion inhibition efficiency was investigated using weight loss method
and potentiodynamic polarization measurements. By weight loss method the inhibition
efficiency (IE) increases with the increase of the inhibitors concentrations, IE is 44.4 % at
0.75 ¢/l quercetin. By the potentiodynamic polarization measurements the critical
concentration is 1 g/l, IE is 75 %, for the further increase of the concentration the inhibition
efficiency decrease.

Key words: green corrosion inhibitor, quercetin, aluminium, weight loss, potentiodynamic
polarization
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Denitrification bioreactors application to order decrease nutrient losses
via drained agricultural areas

Ina Zivatkauskiené?, Arvydas Povilaitis®

Aleksandras Stulginskis university, Universiteto str. 10, LT-53361, Akademija, Lithuania
Kaunas university of Applied Sciences, Pramones str. 22-321, LT-50387, Kaunas, Lithuania
(ina.zivatkauskiene@go.kauko.lt)

Summary

In order to improve the agricultural productivity, in the second half of the last century too
wet soils in Lithuania were intensively drained by various means of agricultural drainage.
The draining of agricultural areas by means of tile drainage — is an effective tool for the
removal of excess moisture from the soil, but while entering into drains water leaches various
nitrogen compounds (NOs in particular) and other biogenic substances not assimilated by
plants. The increased inflow of these substances into surface water bodies leads to their
eutrophication. Research results indicate that the inflow of nitrogen from tile drained
agricultural areas is a significant source of this pollution. The solution of the above
mentioned problem using purely agronomic or severe economic activity limitation measures
often does not reach the expected results due to the diversity of natural factors and
changeable climatic conditions. It is obvious that technological innovations in tile drainage
systems design and implementation are necessary. The first attempts to apply
biotechnologies for the removal of nitrogen in tile drainage water were started in the US in
2001. The main idea of these technologies is based on the direct installation of bioreactors
into the trenches of tile drainage systems. The performance of bioreactors is based on
denitrification process which takes place under oxygen limited conditions in a specifically
constructed trench filled with organic material where the tile water is diverted. At the time,
the denitrifying bacteria utilize oxygen to process (oxidize) the available carbon and
herewith converts nitrates being in a water into nitrogen gas. Laboratory scale tests have
revealed, that during the analysed period of 235 days in bioreactor with deciduous
woodchips the reduction of nitrate-nitrogen mass was reached 51% compared with the total
amount observed in the inflow mass. During the same period the reduction of nitrate-
nitrogen mass was reached, respectively, in the bioreactor with conifer woodchips — 64%,
and with mixed woodchips filler — 63%.

This study was supported by the Lithuanian Ministry of Agriculture and Lithuanian Science
Council according Baltic Sea EUSBSR programme.

Key words: agricultural drainage, nitrate-nitrogen, denitrification bioreactors,
water quality
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Vaznost brendiranja hrane za ruralni razvoj i turizam Hrvatske

Ivana Franji¢*, Marija Tumpak!, Dubravka Zivoder!

'Hrvatska poljoprivredna agencija, Ilica 101, Zagreb (ifranjic@hpa.hr)
Sazetak

U ovom radu analizira se vaznost brendiranja hrane za razvoj ruralnih podrucja i
poljoprivredne proizvodnje kroz stvaranje prepoznatljivosti hrane domaceg podrijetla.
Naime, hrana ima strateSko znacenje u gospodarstvu svake zemlje pa tako i u Republici
Hrvatskoj. No, trZiste hrane i poljoprivrednih proizvoda nije dovoljno razvijeno pa postoje
problemi $to se ti¢e plasiranja proizvoda na trziSte dok s druge strane vanjsko trgovinska
bilanca 1 dalje je nepovoljna jer se uvoz takvih proizvoda iz godine u godinu povecava.
Potrebno je izgraditi trziSnu prepoznatljivost hrane kreiranjem jedinstvenog brenda. Stoga
je cilj rada predstaviti vaznost stvaranja identiteta i prepoznatljivosti domace hrane te utjecaj
na razvoj ruralnog turizma kroz povezivanje plave i zelene Hrvatske. Znacajni mehanizam
u dostizanju odrzivog ruralnog razvoja moze postati ja¢a povezanost izmedu ljudi, mjesta i
prehrambenih proizvoda. 1z tog razloga, posebna vaznost pridaje se proizvodima s
zaSticenim 0znakama koje imaju veliko znacenje za ruralni razvoj te njihovim posebnim
definiranjem utjeCu na razvoj svih segmenata trziSta. Vaznost ovog rada proizlazi iz
¢injenice kako hrvatska poljoprivreda jos§ uvijek nema razvijenu konkurentsku sposobnost
na razini europskih zemalja, a razvoj ruralnih podrucja vrlo je vazan za odrzivost
poljoprivrednih gospodarstava. Njihova odrzivost jedan je od klju¢nih ciljeva za odrzavanje
konkurentnosti svih vrsta poljoprivrednih djelatnosti u svim regijama kao i promicanje
organizacije u lancu prehrane, ukljucujucéi i preradu i trzenje poljoprivrednih proizvoda. Sve
su intenzivniji programi potpore i poticajne mjere za povecanje konkurentnosti proizvodnje.
Proizvodi oznaceni zaSti¢enim oznakama ne samo da mogu doprinijeti odrzivom razvoju,
ve¢ mogu utjecati na poljoprivredni rast i ruralni razvoj. Potrebno ih je zastititi zbog
stvaranja identiteta i prepoznatljivosti, viSe cjenovne vrijednosti, izravne veze proizvoda s
odredenim zemljopisnim podru¢jem koja daje dodatnu vrijednost i prepoznatljivost tom
podrucju te u svrhu zajednickog nastupa na trziStu, odnosno zajednicke promidzbe
prehrambenih proizvoda.

Kljuéne rijeci: ruralni razvoj, turizam, brendiranje hrane
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Importance of branding food for rural development and tourism in
Croatia

Ivana Franji¢*, Marija Tumpak!, Dubravka Zivoder!

'Hrvatska poljoprivredna agencija, Ilica 101, Zagreb (ifranjic@hpa.hr)
Summary

This paper analyzes the importance of branded food for the development of rural areas and
agricultural production through the creation of recognizable food of domestic origin. Food
has a strategic significance in the economy of each country, as well as in the Republic of
Croatia. But the market of food and agricultural products is not sufficiently developed, so
there are major problems with placing product on the market while on the other side the
external trade balance still doesn’t support us because the yearly imports of such products
increase. It’s necessary to build market recognition food by creating a unique brand.
Therefore, the aim of the paper is to present the importance of creating identity and
recognizability of domestic food and the impact on the development of regional tourism
through the linking of blue and green Croatia. A significant mechanism for achieving
sustainable rural development can become a stronger link between people, places and food
products. For this reason special importance is attached to products with protected
designations that have great significance for rural development and their specific definition
affects the development of all segments of the market. The importance of this work stems
from the fact that Croatian agriculture still has not developed competitive capacity at
European level, and rural development is very important for the sustainability of agricultural
holdings. Their sustainability is one of the key goals to maintain the competitiveness of all
types of agricultural activities in all regions, as well as to promote organization in the food
chain, including processing and marketing of agricultural products. There are more intensive
support programs and incentives to increase production competitiveness.Products labeled
with protected labels can not only contribute to sustainable development but may also affect
agricultural growth and rural development.They need to be protected because of the creation
of identity and recognizability, more price values, direct links of products with a certain
geographic area that gives added value and recognition to this area and for the purpose of
joint market entry or joint marketing of food products.

Key words: rural development, tourism, food branding

56 53. hrvatski i 13. medunarodni simpozij agronoma | 18. do 23. veljace 2018., Vodice, Hrvatska



02 | Agricultural Economics and Rural Sociology

Production economics and marketing strategies of wine enterprises as a
result of government policies implemented in Turkey

Gunay Guingor?, Ibrahim Y1lmaz?, Serpil Yilmaz®

'Faculty of Agriculture, University of Namik Kemal, Tekirdag, Turkey
’Faculty of Agriculture, University of Akdeniz, Turkey, Antalya, Turkey
*Faculty of Fisheries, University of Akdeniz, Turkey, Antalya, Turkey
(serpilyilmaz@akdeniz.edu.tr)

Summary

Tekirdag province situated on the Northwest of Turkey, hosts several grape varieties for
processing quality wine products. In recent years, grapevine growers in the region have
changed their old and low-productive vineyards into vineyards of qualified and demanding
grape varieties and have also widened their fields of production. The aim of this research is
to study the economic structure and marketing strategies of small and medium sized wine
enterprises via government policy about alcoholic beverages in Turkey. Findings were
collected during 2013 production period. Wine producers, especially small family
enterprises, suffer from high costs due to high SCT (Special Consumption Tax), VAT rates,
and the compulsory banderol system for alcoholic beverages imposed by the government,
which affects the enterprises’ investments negatively. On the other hand, the current policies
are seen to have beneficial effects on the region as well. According to results, in quality
wines, total cost has been calculated as 3.8 €per bottle; whereas, in table wines, it has been
calculated as 2.7 €per bottle. In quality wines net profit per bottle has been calculated as €
4.0; but in table wines, it has been calculated as € 1.1. Taxes have the biggest proportion
with 42.4% for quality wines and 58.4 % for table wines in production costs (tax on luxury
goods and income tax, value added tax excluded).

Key words: cost, profit, wine, grape, competition
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Povijesni pregled razvoja i procesa regulacije geneticki modificiranih
usjeva u Republici Hrvatskoj

Ivica Kelam?, Drago Kraljevi¢?, Stevan Radi¢?

YCentar za integrativnu bioetiku Sveucilista Josipa Jurja Strossmayera u Osijeku, Cara Hadrijana
10, Osijek, Hrvatska (ikelam@foozos.hr)

2Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Vladimira Preloga 1,
Osijek, Hrvatska

*Agroorganic Osijek, Cvjetkova 46, Osijek, Hrvatska

Sazetak

Geneticki modificirani usjevi od samog pocetka komercijalne sjetve, sredinom 1990-ih u
SAD-u, izazivaju velike kontroverze u javnosti. Javnost je uplaSena i nepovjerljiva prema
novoj tehnologiji. Kontroverze oko tehnologije genetickog modificiranja oslikavaju se i u
djelovanju Bioetickog povjerenstva koje je 1999. osnovala Vlada Republike Hrvatske radi
pracenja problematike plasmana na trziste proizvoda koji sadrze ili se sastoje od genetski
modificiranih proizvoda. Nakon prestanka rada Bioetickog povjerenstva, a u skladu sa
Zakonom 0 GMO-u iz 2005., osniva se Vije¢e za GMO koje pocinje s radom 2009. godine.
Od jeseni 2017. djeluje treci saziv Vije¢a za GMO. U radu je nacinjen kratki povijesni
pregled s osvrtom na klju¢ne momente djelovanja Bioetickog povjerenstva, kontroverze i
suprotstavljena misljenja ¢lanova BioetiCkog povjerenstva, te ¢e biti vidljivo da tehnologija
genetickog modificiranja ostaje i jeste prijeporna tehnologija kako u javnosti tako i u
znanstvenoj zajednici. Kontroverze, suprotstavljena misljenja i postupci ¢lanova Vijeca za
GMO odreduju djelovanje prvog saziva Vije¢a za GMO. Iz povijesnog pregleda djelovanja
Bioetickog povjerenstva 1 Vije¢a za GMO moguce je zakljuciti kako ¢e problematika
geneticki modificiranih usjeva i1 dalje biti prijeporno pitanje snaznog suprotstavljanja
protivnika i pobornika ove tehnologije.

Kljucne rijeci: GMO, Bioeticko povjerenstvo, Vijece za GMO, kontroverze,
povijesni pregled
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2Faculty of Agriculture, University of Josip Juraj Strossamyer in Osijek, Vladimira Preloga 1,
Osijek, HrvatskaZ

*Agroorganic Osijek, Cvjetkova 46, Osijek, Hrvatska

Summary

Genetically modified crops since the beginning of commercial sowing, in the mid 1990s in
the United States, cause huge controversy in the public. The public is scared and distrustful
of this new technology. Controversy over genetic modification technology is also reflected
in the work of the Bioethics Commission established in 1999 by the Government of the
Republic of Croatia to monitor the placement issue on the market of products that contain or
consist of genetically modified products. After termination of the Bioethics Committee, and
in accordance with the Law on GMOs in 2005, establishes the Council for GMOs which
began operating in 2009. Since autumn 2017, operates the third convocation of the Council
for GMOs. In this paper, we will be through a brief historical overview look at the key
moments of action Bioethics Committee, controversy and conflicting opinions of members
of Bioethics Committees, and will be apparent that the technology of genetic modification
remains and is controversial technology to the public and the scientific community.
Controversy, conflicting opinions and actions of members of the Council for GMOs
determine the effect of the first session of the Council for GMOs. From the historical review
of action Bioethics Commission and the Council for GMOs, we can conclude that the issues
of genetically modified crops will continue to be a controversial issue of strong opposition
to the opponents and drivers of this technology.

Key words: GMO, Bioethics Commission, GMO Council, Controversy, Historical Review
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Food souvenirs: marketing research design
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Summary

The aim of this paper is to analyze existing research on food and tourism, with particular
focus on food souvenirs and their potential to help developing Croatian tourism product.
Existing research on food as a part of tourism product suggests that food is a significant
tourist attraction. To our opinion developing food/gastro tourism can help avoiding the
existing problems of current tourism develpoment in Croatia: high seasonality and low per
capita expenditure. Food souvenirs are closely related to food tourism and can be a
significant extension in tourism product development. However, there is general lack of
scientific research on the topic. Recent research in Croatia shows that various tourism service
providers do not fully perceive the potential of food tourism and food souvenirs in particular.
The major identified problems are monotonous food offerings in hotels, weak supply of local
specialty food and discrepancy between tourists’ expectations and satisfaction. On the other
hand, international tourists in Croatia find that, although their general perception on food in
Croatia is postitive, there is significant lack on information and promotion on local specialty
food and food souvenirs. These findings indicate the need for research on the topic:
identifiying foodies in Croatian tourism, identifiying tourists' buying behaviour related to
food and food souvenirs, and identification of major features of food souvenirs that could
attract demand.

Key word: tourism, Croatia, food souvenirs, marketing
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Cepinski kupus u sinergiji znanosti, tradicije i lokalnih potencijala

Lara Liovi¢!, Ranko Gantner?

YUdruga uzgajivaca voéa i povréa Cepinski kupus, Ulica kralja Tomislava 68, Cepin,
(lara.liovic@gmail.com)

2Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Vladimira Preloga 1,
Osijek (ranko.gantner@pfos.hr)

Sazetak

Cepinski kupus je tradicionalna autohtona sorta koja potje¢e od populacija kupusa koje se
veé stolje¢ima uzgajaju na podru¢ju Opéine Cepin. Industrijalizacijom poljoprivredne
proizvodnje prosirile su se sorte i hibridi kupusa velikih sjemenskih tvrtki koje snabdijevaju
glavninu proizvodaca kupusa. Nove sorte su gotovo istisnule stare i domace. Kod potrosaca
je ustanovljeno suprotno: porast interesa za kupusom autohtonih sorti. Prema rezultatima
istraZzivanja preferencija kod potrosaca kupusa, upravo je za ¢epinski kupus ustanovljen velik
potencijal zadovoljavanja rastuce potraznje na trzistu. Udruga Cepinski kupus je prepoznala
kao potencijal za povecanje poduzetni¢ke aktivnosti, osobito malih poduzetnika — seljackih
gospodarstava na podrugju Opéine Cepin, s pozitivnim posljedicama koje ukljuéuju
povecanje zaposlenosti na selu, ostanak mladih u domovini i opéenito razvoj ruralne sredine.
Zbog toga je Udruga postavila ciljeve koji ukljuéuju poveéanje broja proizvoda¢a Cepinskog
kupusa, povecanje obima proizvodnje, izgradnju hale za kiseljenje, daljnje povecanje
prepoznatljivosti i potraznje za Cepinskim kupusom te poveéanje obima i stabilnosti prodaje
na trzi$tima. Dosadasnja postignuéa Udruge su registracija Cepinskog kupusa pri DZIV
jamstvenim Zigom i Pravilnikom o uzgoju &epinskog kupusa, te osnivanje tvrtke Cepinski
kupus j.d.o.0. Trenutno se izraduje projekt izgradnje hale za kiseljenje 1 znanstvena
evaluacija proizvodnje ¢epinskog kupusa.

Kljuéne rijeci: Cepinski kupus, tradicija, poduzetnistvo, ruralni razvoj
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Cepin's cabbage in the synergy of science, tradition and local potentials
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'Fruit and Vegetable Growers Association Cepinski kupus, Ulica kralja Tomislava 68, Cepin,
(lara.liovic@gmail.com)
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Summary

Cepin's cabbage is a traditional indigenous sorts derived from cabbage populations that have
been grown for centuries in the Cepin municipality. The industrialization of agricultural
production has expanded the sorts and cabbage hybrids of large seed companies that supply
the majority of cabbage producers. New sorts have almost squeezed old and homemade. The
opposite is true of the consumer: an increase in interest for the cabbage of autochthonous
sorts. According to the research results of cabbage consumer preference, it is precisely for
the Cepin's cabbage that a great potential for satisfying the growing demand in the market
has been established. The Cepin's Cabbage Association has recognized it as a potential for
increasing entrepreneurial activity, especially small entrepreneurs - peasant farmers in Cepin
Municipality, with positive consequences including increased rural employment, youth
retirement in the countryside, and generally rural development. For this reason, the
Association set goals that include increasing the number of Cepin's Cabbage producers,
increasing the production volume, building the salty hall, further increasing the recognition
and demand for Cepin cabbage, and increasing the scale and stability of sales in the markets.
Former achievements of the Association are the registration of Cepin's cabbage at the DZIV
guarantee stamp and the Regulation on the cultivation of Cepin's cabbage and the
establishment of Cepinski kupus j.d.o.0. At present, the project for the construction of a hall
for the souring and the scientific evaluation of the production of Cepin's cabbage is being
drafted.

Key words: Cepin’s cabbage, tradition, entrepreneurship, rural development
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The economics of investment in a solar power plant

Anton Stern', Darinka Bosnar’, Marjana Koren®, Sonja Bostjan¢i¢!, Natalija Brecko*

1School Centre Sentjur, Higher Vocational College, Cesta na kmetijsko 3olo 9, Sentjur, Slovenia
(natalija.brecko@sc-s.si, marjana.koren @sc-s.si)

Summary

The European Union has set itself the objective of reducing greenhouse gas emissions by
40% by the year 2030. Renewable energy sources, including photovoltaics, are among the
most pure and therefore crucial factors in achieving this goal. The share of renewable energy
sources (RES) in gross final energy consumption in Slovenia was 21.9% in 2014 and it was
by 5.9 percentage points higher than in 2005. We will need to increase RES by another 3.1
percentage points to reach 25% target by 2020. Solar energy is, following water and wind
energy, the third most important source of renewable energy according to the capacity. The
total power of all solar power plants in the world reached 100 GW at the end of 2013. We
will present an example of a solar power plant, built on the roof of an outbuilding located in
the area of the municipality of Smarje pri Jelah. The power plant has an area of 730 m?,
with an installed power of P = 102 kWh. The monocrystalline modules used work also in
the diffused light. The average electricity production of approx. 1,100 kWh is predicted in
climatic conditions, which means that the expected average annual production of this power
plant is approx. 112,000 kWh.

Key words: renewable energy sources, solar energy, solar power plants
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Self-Sufficiency with Electrical Energy — Net Metering

Anton Stern®, Darinka Bosnar?, Jurij Gunzek?, Jerneja Planinsek Zlof*, Magda Guéek?,

!School Centre Sentjur, Higher Vocational College, Cesta na kmetijsko $olo 9, Sentjur, Slovenia
(natalija.brecko@sc-s.si, jurij.gunzek@sc-s.si)

Summary

The investments into solar power plants made a real boom due to the stimulative subsidies
in 2011 and 2012. Although the subsidies have been decreasing since 2009, when they were
the largest (the guaranteed price of energy from the power plant connected to the building-
integrated modules was €470 per MWh), the running costs were decreasing also. The
Government of the Republic of Slovenia adopted the Regulation on electricity self-
sufficiency from renewable sources, the so-called net metering in December 2015. A
measure enabling households and small business users to favour self-sufficiency in
electricity has begun to revive investments in smaller solar power systems up to 11 kWh,
which is the highest permissible power within this model. The system of electricity self-
sufficiency, the net metering system, is defined by the Government regulation for smaller
solar power plants (up to 11 kWh) for self-handling with the electrical power of a natural
person or an owner of a small business. This model of self-sufficiency with electricity allows
the user to discharge the excess amount of energy produced into the electricity grid or take
it from the grid when the power plant does not produce electricity. We will present an
example of electrical energy cost calculation by using a net metering system with a monthly
consumption of 1000 kWh.

Key words: self-sufficiency, electrical energy, net metering

64 53. hrvatski i 13. medunarodni simpozij agronoma | 18. do 23. veljace 2018., Vodice, Hrvatska



S3

N

Genetika,
oplemenjivanje bilja
| sjemenarstvo

03

Genetics,
Plant Breeding and
Seed Production






03 | Genetics, Plant Breeding and Seed Production

Antioksidacijski odgovor kukuruza izazvan viskom kadmija i
smanjenom koli¢inom vode

Jasenka Antunovié¢ Duni¢?, Mario Frani¢?, Lidija Begovi¢!, Vlatko Gali¢?,
Selma Mlinari¢!, Domagoj Simi¢?, Vera Cesar!

'Odjel za biologiju Sveucilista Josipa Jurja Strossmayera u Osijeku, Ulica cara Hadrijana 8/A,
Osijek, Hrvatska (jantunovic@biologija.unios.hr)
2Poljoprivredni institut Osijek, Juzno predgrade 17, Osijek, Hrvatska

Sazetak

VisSak kadmija i nedostatak vode pripadaju najsnaznijim abiotskim stresnim ¢imbenicima
koji negativno utjecu na rast i prinos usjeva. Cilj istrazivanja bio je procijeniti oksidacijska
ostecenja 1 antioksidacijski odgovor u listovima dviju inbred linija kukuruza (A: B84, B:
Os6-2) i njihovom hibridu (AxB: B84x0s6-2) nakon izlaganja visku kadmija i/ili nedostatku
vode u fazi cvatnje, u eksperimentu koji se provodio u plasteniku. U dobro navodnjavanim
uvjetima, na toksic¢nost kadmija u A 1 AxB ukazuje porast razine lipidne peroksidacije (LP).
Pojac¢ana akumulacija prolina u B bi mogla biti razlog nepromijenjene razine LP. U A je
porasla aktivnost gvajakol peroksidaze (POD), askorbat peroksidaze (APX) i katalaze
(CAT) dok je u B zabiljezen porast POD i APX. Nedostatak vode utjecao je na smanjenje
RWC-a u A, B 1 AxB. Kombinacija stresnih ¢imbenika dodatno je smanjila RWC u A 1 B,
no ne i u AxB. Porast razine LP, sadrzaja prolina i aktivnosti enzima POD i APX uocena je
u A. U B je zabiljezen samo porast enzima POD i APX. Porast aktivnosti enzima APX i
pojacana akumulacija prolina u AxB mogli bi biti razlog smanjene LP i nepromijenjene
aktivnosti enzima POD. U A, B i AxB zabiljezena je inhibicija aktivnosti enzima CAT.
Rezultati pokazuju razlicite strategije antioksidacijskih mehanizama u ispitivanim inbred
linijama kukuruza i hibridu u uvjetima istraZivanih ¢imbenika stresa. Cini se da je hibrid
tolerantniji od roditeljskih linija, vjerojatno zbog heterozisa i u¢inka razrjedenja.

Kljuéne rijeci: antioksidacijski enzimi, toksicnost kadmija, kukuruz, prolin, nedostatak
vode
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Antioxidative response challenged by excess cadmium and water
limitation in maize

Jasenka Antunovié¢ Duni¢?, Mario Frani¢?, Lidija Begovi¢!, Vlatko Gali¢?,
Selma Mlinari¢!, Domagoj Simi¢?, Vera Cesar!

YUniversity of Josip Juraj Strossmayer in Osijek, Department of Biology, Ulica cara Hadrijana
8/A, Osijek, Croatia (jantunovic@biologija.unios.hr)
2Agricultural Institute Osijek, Juzno predgrade 17, Osijek, Croatia

Summary

Cadmium exposure and water deficit are among the most powerful abiotic stress factors
affecting crop growth and productivity. Present study was conducted to evaluate the
oxidative damage and the antioxidative response management in the leaves of two maize
inbred lines (A: B84, B: 0s6-2) and their hybrid (AxB: B84x0s6-2) subjected to excess Cd
and or no water limitation in the greenhouse experiment during flowering phase. In well-
watered conditions, the increase of lipid peroxidation level (LP) in A and AxB affected by
Cd indicates its toxicity, while in B higher amount of accumulated proline could be the
reason of maintained LP. In A increased activities of guaiacol peroxidase (POD), ascorbate
peroxidase (APX) and catalase (CAT) were shown while in B POD and APX were increased.
Water limitation caused decrease in RWC in A, B and AxB. Higher decrease of RWC was
observed in combination of stress factors in A and B but not in AxB. The increase of LP and
proline content as well as higher activity of POD and APX was observed in A. In B only
POD and APX were increased. Increased APX and higher proline accumulation in AxB
might be the reason of decreased LP and unchanged POD. Inhibition of CAT activity was
observed in A, B and AxB. Obtained results showed different strategies of antioxidative
mechanisms in maize inbred lines and their hybrid subjected to investigated stress factors. It
seems that hybrid is more tolerant than its parental lines probably due to heterosis and
dilution effect.

Key words: antioxidant enzymes, cadmium toxicity, maize, proline, water deficit
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Utjecaj suSe i kadmija na sadrzaj lignina u korijenu kukuruza

Lidija Begovi¢', Mario Frani¢?, Vlatko Gali¢?, Selma Mlinari¢?, Jasenka Antunovié
Duni¢!, Domagoj Simi¢?, Vera Cesar?

Y0djel za biologiju Sveucilista Josipa Jurja Strossmayera u Osijeku, Cara Hadrijana 8/A, Osijek,
Hrvatska (Ibegovic@biologija.unios.hr)
2Poljoprivredni institut Osijek, Juzno predgrade 17, Osijek, Hrvatska

Sazetak

PrijaSnja istrazivanja pokazala su da manjak vode i teski metali, poput kadmija (Cd), imaju
snazan uc¢inak na biosintezu lignina u korijenu kukuruza. U ovom radu istraZivan je utjecaj
manjka vode i kadmija na sadrzaj lignina u korijenu dvije roditeljske linije (B73, Mol7) i
njihovog hibrida (B73xMo17). Biljke su bile izloZzene manjku vode, kadmiju (otprilike do 5
mg Cd/ kg tla) i kombiniranom tretmanu kadmija i manjka vode. U dobro navodnjavanim
biljkama (kontrola), B73, Mol7 i B73xMo17, ukupni sadrzaj lignina iznosio je 131,96,
103,19 i 212,56 mgg? suhe tvari. U linijama B73 i Mol7 nije zamijeéeno znacajno
smanjenje sadrzaja ukupnog lignina u odnosu na kontrolu bez obzira na tretman. Medutim,
u hibridu (B73xMo17) sadrzaj lignina znacajno se smanjio nakon tretmana kadmijem
(182,26 mgg™* suhe tvari) u usporedbi s kontrolom. Najmanji sadrzaj lignina izmjeren je u
hibridu izlozenom manjku vode (154,34 mgg-1 suhe tvari), a takoder i u biljkama
podvrgnutim kombiniranom tretmanu manjka vode i kadmija (162,98 mgg™ suhe tvari).
Dobiveni rezultati pokazuju da korijen hibrida kukuruza (B73xMo17) ima generalno nizi
sadrZaj lignina bez obzira na tretman u usporedbi s dobro navodnjavanim biljkama
(kontrolom). Objasnjenje za ovo smanjenje ukupnog sadrzaja lignina moglo bi se pripisati
adaptivnom odgovoru hibrida budu¢i da je slican efekt zabiljeZzen u listovima kukuruza
izlozenih susi.

Kljuéne rijeci: kukuruz, lignin, susa, kadmij, korijen
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Effect of drought and cadmium on lignin content in maize root

Lidija Begoviél, Mario Frani¢?, Vlatko Gali¢?, Selma Mlinarié?,
Jasenka Antunovi¢ Dunié¢!, Domagoj Simi¢?, Vera Cesar?

!Department of Biology, University of Josip Juraj Strossamayer in Osijek, Cara Hadrijana 8/A,
Osijek, Croatia (Ibegovic@biologija.unios.hr)
*Agricultural Institute Osijek, Juzno predgrade 17, Osijek, Croatia

Summary

It was shown before that water deficit and heavy metals, such as cadmium (Cd), have strong
effect of lignin biosynthesis in maize roots. In this study we investigated the effect of water
deficit and cadmium on lignin content in the root of two inbred lines of maize (B73, M017)
and their hybrid (B73xMo17). Plants were exposed to water deficit, cadmium
(approximately up to 5 mg Cd/ kg soil) and also combined treatment of limited water and
cadmium. In well-watered plants (control), B73, Mol17 and B73xMo17, lignin content was
131.96, 103.19 and 212.56 mgg™* dry weight (DW), respectively. No significant decrease in
total lignin content, compared to control, was observed in lines B73 and Mo17 regardless of
the treatment. However, in hybrid (B73xMo17) the lignin content decreased significantly
after the treatment with cadmium (182.26 mgg™ DW) in comparison to control. The lowest
lignin content was measured in hybrid maize line in water limited plants (154.34 mgg™* DW)
and also in plants subjected to combined treatment of water limitation and cadmium (162.98
mggt DW). In conclusion, the observed results show that the root of the hybrid (B73xMo017)
contained generally lower lignin content regardless of treatment when compared to well-
watered plants (control). Explanation for this decrease of total lignin content might be
attributed to the adaptive response of hybrid since similar effect was observed in maize
leaves exposed to drought.

Key words: maize, lignin, drought, cadmium, root
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Nakupljanje toplinskih jedinica u Hrvatskoj i Meksiku i oplemenjivanje
kukuruza

lvica Buhinicek", Drazen Kauci¢?, Manuel Velazquez Almaraz®, Zdravko Kozic?,
Jerko Gunjaca®, Hrvoje Sarc¢evié*, Mirko Juki¢!, Domagoj Stepinac?

!Bc Institut za oplemenjivanje i proizvodnju bilja, d.d., Rugvica, Dugoselska 7, Dugo Selo,
Hrvatska (ibuhinicek@bc-institut.hr)

2Drzavni hidrometeorolo3ki zavod, Gric 3, Zagreb, Hrvatska

3Agrobal Servicios, Jalisco, Mexico

*Sveuciliste u Zagrebu, Agronomski fakultet, Svetosimunska cesta 25, Zagreb, Hrvatska

Sazetak

Poznavanje suma toplinskih jedinica potrebnih za cvatnju inbred linija kukuruza vazno je
kako za oplemenjivanje tako i za sjemensku proizvodnju. Cilj ovoga rada je bio: 1)
Usporediti sume toplinskih jedinica za Zagreb-Maksimir, Hrvatska (od 1. travnja do 30.
rujna) i za Puerto Vallartu, Jalisco, Meksiko (od 1. studenog do 31. ozujka) i 2) Istraziti
nakupljanje toplinskih jedinica i broj dana za razdoblje od sjetve do svilanja za set od 24
inbred linije kukuruza u Rugvici (Hrvatska) i Puerto Vallarti (Jalisco, Meksiko). Od 2007.
do 2016. godine sume toplinskih jedinica za Zagreb-Maksimir (01.04.-30.09.) su se kretale
od 1519.3 (2014.) do 1750.5 (2011.), dok je za Puerto Vallartu suma toplinskih jedinica
(01.11.2016.-31.03.2017.) iznosila 1919. Nakupljene sume toplinskih jedinica (od sjetve do
svilanja) u setu od 24 inbred linije u Puerto Vallarti (2016./2017.) kretale su se od 703 kod
najranije inbred linije do 863.5 kod najkasnije inbred linije. Najmanje dana od sjetve do
svilanja bilo je potrebno najranijoj inbred liniji u zimskoj generaciji u Puerto Vallarti (53),
zatim u ekstremno toploj 2017. godini u Rugvici (75), a najviSe u 2016. godini u Rugvici
(89).

Kljuéne rijeci: kukuruz, inbred linija, sume toplinskih jedinica
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Accumulation of heat units in Croatia and Mexico and maize breeding
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Gunjaca*, Hrvoje Saréevié¢*, Mirko Juki¢!, Domagoj Stepinact

'Bc Institute for Breeding and Production of Field Crops, Rugvica, Dugoselska 7, Dugo Selo,
Croatia (ibuhinicek@bc-institut.hr)

*Meteorological and Hydrological Institute of Croatia, Gric¢ 3, Zagreb, Croatia

3Agrobal Servicios, Jalisco, Mexico

*University of Zagreb, Faculty of Agriculture, Svetodimunska cesta 25, Zagreb, Croatia

Summary

Knowing sums of heat units necessary for flowering of maize inbred lines is important for
breeding as well as for seed production. The aim of this study was: 1) To compare the sums
of heat units for Zagreb-Maksimir, Croatia (from April 1 to September 30), and for Puerto
Vallarta, Jalisco, Mexico (from November 1 to March 31), 2) To investigate accumulation
of heat units and number of days for the period from planting to silking for set of 24 maize
inbred lines in Rugvica (Croatia), and in Puerto Vallarta (Mexico). From 2007 to 2016 the
sums of heat units for Zagreb-Maksimir (from April 1 to September 30) ranged from 1519.3
(2014) to 1750.5 (2011), while for Puerto Vallarta the sum of heat units (from November 1,
2016 to March 31, 2017) was 1919. The accumulated sums of heat units (from planting to
silking) for the set of 24 maize inbred lines in Puerto Vallarta (2016/2017) ranged from 703
for the earliest inbred line to 863.5 for the latest inbred line. For the earliest inbred line, for
the period from planting to silking it took a minimum of days in winter nursery in Puerto
Vallarta (53), then in extremely warm 2017 in Rugvica (75), while the most days were
needed in 2016 in Rugvica (89).

Key words: maize, inbred line, sums of heat units
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Svojstva klijanaca i biljaka engleskog ljulja nakon pet godina
skladiStenja na razliitim temperaturama

Gordana Bukvi¢, Ranko Gantner, Zeljka Greger, Natalija Steiner

Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Vladimira Preloga 1,
Osijek, Hrvatska (gordana.bukvic@pfos.hr)

Sazetak

Istrazivanja su provedena s ciljem utvrdivanja kvalitete sjemena engleskog ljulja
skladistenog pet godina na razli¢itim temperaturama. KoriSteno je sjeme dva kultivara
(diploid Bartwingo i tetraploid Calibra) koje je skladiSteno na sobnoj te na temperaturama
10, -20 i -80°C. Prije i nakon skladistenja u klima komori utvrdena su svojstva sjemena i
klijanaca (klijavost, duljina korijena i stabljike klijanaca). Takoder, nakon skladiStenja sjeme
je posijano u kontejnere od stiropora. Odredeno je nicanje, a nakon 2 mjeseca svojstva
biljaka: visina, duzina korijena, svijeza masa korijena i nadzemnog dijela. Dobiven je
znacCajan utjecaj temperature na sva ispitivana svojstva sjemena, klijanaca 1 mladih biljaka.
U prosjeku za kultivare najvece vrijednosti za klijavost sjemena, duzinu korijena i stabljike
klijanaca dobivene su kod sjemena skladiStenog na -80°C a najniZe skladistenjem na sobnoj
temperaturi. Najveée prosijecne vrijednosti za nicanje, svjezu masu korijena i nadzemnog
dijela mladih biljaka dobivene su sjetvom sjemena skladistenog na -20°C; visina biljaka bila
je najmanja od sjemena skladistenog na sobnoj temperaturi, a izmedu ostalih vrijednosti nije
bilo razlike. Duljina korijena bila najveca sjetvom sjemena skladistenog -80°C. Nicanje,
duljina korijena, svijeza masa korijena i nadzemnog dijela najnize na sobnoj temperaturi.
Tetraploidni kultivar Calibra imao je znacajno vece prosijecne vrijednosti za sva ispitivana
svojstva osim Kklijavosti sjemena i duzine stabljike klijanaca

Kljuéne rijeci: engleski ljulj, sjeme, skladiStenje, temperatura, kultivar
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Seed quality and plant traits of perennial ryegrass after five years of
storage at various temperatures

Gordana Bukvi¢, Ranko Gantner, Zeljka Greger, Natalija Steiner

Faculty of Agriculture, University of Josip Juraj Strossamyer in Osijek, Vladimira Preloga 1,
Osijek, Croatia (gordana.bukvic@pfos.hr)

Summary

Aim of the research was to investigate the seed quality of perennial ryegrass stored for five
years at various temperatures. There were used the seeds of two cultivars of perennial
ryegrass (diploid Bartwingo and tetraploid Calibra), and the storage treatment temperatures
were: room temperature, 10°C, -20°C and -80°C. Seed quality traits (germinability and
seedling root and leaf lengths) were determined before and after the storage treatments.
Additionally, there were tested early development traits in mini-pots during two months of
development (emergence, plant height, root length, freshweight of roots and shoots). The
research has shown a significant effects of storage temperature to all the investigated traits
of seed quality and plant development. The highest average values for germinability and
seedling root and shoot lengths were obtained after storage at -80°C, and the lowest after the
storage at room temperature. The highest average values for emergence and roots and shoots
freshweights were obtained after the storage at -20°C. Plant height was lowest after the
storage at room temperature, while the root length was greatest after the storage at -80°C.
Emergence, root length, roots and shoots freshweights were lowest after the storage at room
temperature. Tetraploid cultivar Calibra had significantly greater average values for all the
investigated traits except for germinability and primary shoot length.

Key words: perennial ryegrass, seed, storage, temperature, cultivar
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New resistant potato varieties at the Agricultural Institute of Slovenia

Peter Dolnic¢ar

Agricultural Institute of Slovenia, Hacquetova ulica 17, Ljubljana, Slovenia (peter.dolnicar@kis.si)
Summary

Potato breeding has a long tradition at the Agricultural Institute of Slovenia. New breeding
programme started in 1993 due to high virus infection pressure of extreme resistance to PVY
The main focus of the new programme is breeding of varieties adapted to Slovenian and
Balkan growing conditions and customer demands. Crossings with selected parents are done
in greenhouse on plants grown on the brick. Mass selection against potato virus Y is
performed after artificial inoculation at the seedling stage, followed by selection for
important qualitative and quantitative traits, in subsequent 10 field generations. Healthy
plant material was transferred in in vitro conditions for multiplication before registration
trials starts. Extreme resistance genes against potato virus Y from Solanum stoloniferum
(Rysto) and Solanum chacoense (Rycnc) Were utilized in the programme. Major R late blight
resistance genes were introduced from species Solanum demissum, S. bulbocastanum and R
genes of Sarpo variety group. Eleven new varieties were released in the last 24 years. They
have high yielding potential, excellent quality performance, high resistance level. KIS Sora
is a leading high yielding multipurpose variety in a main crop white flesh variety group in
Slovenia, with high quality and firm flesh, excellent for pre pack. KIS Krka is a main crop
variety tolerant to drought and heat stress, suitable for shallow soils. The late blight resistant
early main crop variety KIS Kokra is used by organic growers. KIS Vipava is an early, purple
skin and white flash variety with very long dormancy. Two new potato varieties have been
bred at Agricultural Institute of Slovenia (AIS) in 2015 and 2016. The first one was very
early variety KIS Slavnik. It gives high yield of less numerous, very large, long oval and
uniform tubers with shallow eyes, smooth yellow skin and light yellow flesh. First harvests
can be very early, less than 60 days after planting. It is multipurpose early variety suitable
for cooking, baking and home-made french fries, it can be used until the new year. The
second variety is medium early KIS Savinja. The regular harvest can start around 80 days
after planting. It forms medium number of large round-oval tubers with light skin and white
flesh. It is suitable for cooking and baking until April. It is resistant to late blight on leaves.

Key words: potato, resistance breeding, PVY, late blight
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Broj izvornih oplemenjivackih populacija u germplazmi kukuruza
Poljoprivrednoga instituta Osijek

Mario Frani¢, Vlatko Gali¢, Antun Jambrovi¢, Tatjana Ledencan, Zvonimir Zduni¢, Ivan
Brki¢, Josip Brki¢, Andrija Brki¢, Domagoj Simi¢

Poljoprivredni institut Osijek, Juzno predgrade 17, Osijek, Hrvatska (mario.franic@poljinos.hr)
Sazetak

NajceS¢a metoda mjerenja genetiCke diferencijacije populacija je Wrightova F statistika.
Njen nedostatak je §to je za izraun potrebno unaprijed definirati populacije. Ukoliko to nije
moguce potrebno je koristiti metode koje ne zahtijevaju unaprijed odredenu strukturu. Jedna
od tih metoda je koriStenje softvera STRUCTURE koji razgranicava grupe jedinki na
temelju njihovih genotipova na multiplim lokusima koriste¢i Bayesovski Markov Chain
Monte Carlo pristup (5000 uhodavanja, 10000 prohoda). Cilj ovog istrazivanja bio je
odrediti broj izvornih oplemenjivackih populacija u germplazmi kukuruza Poljoprivrednog
instituta Osijek na temelju genotipizacije 343 primke (inbred linije) s 47430 SNP markera
dobivenih pomoc¢u MaizeSNP50 BeadChip ¢ipa. Rezultati su pokazali da je najviSa razina
hijerarhije populacijske strukture koja je detektirana prema Evanno metodi jednaka 7 (AK =
5078.512). Prema rezultatima populacije su podijeljenje na: BSSS, lodent, Lancaster, Oh43,
Oh07, kokicar — tvrdunac i Secerac.

Kljucne rijeci: populacija, genetika, SNP, STRUCTURE, genotipizacija
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Number of founder breeding populations in maize germplasm of
Agricultural institute Osijek

Mario Frani¢, Vlatko Gali¢, Antun Jambrovi¢, Tatjana Ledencan, Zvonimir Zdunié, Ivan
Brki¢, Josip Brki¢, Andrija Brki¢, Domagoj Simi¢

Poljoprivredni institut Osijek, Juzno predgrade 17, Osijek, Hrvatska (mario.franic@poljinos.hr)
Summary

Most widely used method for measure of population structure is Wright's F statistic.
Shortcoming of this method is that a predefined number of populations in needed for
calculations. If it is not possible to predefine populations it is necessary to use methods that
do not require predefined structure. One of these methods is the use of STRUCTURE
software that delineates clusters of individuals on the basis of their genotypes at multiple
loci using a Bayesian Markov Chain Monte Carlo approach (burn in 5000, 10000 runs). Aim
of this research was to determine the number of founder breeding populations in maize
germplasm of Agricultural institute Osijek by genotyping 343 accessions (inbred lines) for
47430 SNP markers obtained by MaizeSNP50 BeadChip chip. Results have shown that the
uppermost hierarchical level of population structure is 7 by Evanno method (K = 5078.512).
Based on the results original breeding populations are: BSSS, lodent, Lancaster, Oh43,
OhO07, popcorn — flint and sweet corn.

Key words: population, genetics, SNP, STRUCTURE, genotyping
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Klijanje i rani rast genotipova soje u razli¢itim uvjetima trajanja
osmopriminga

Sonja Grljusi¢, Nikolina Simi¢, Luka Andri¢, Ivica Berakovi¢, Tomislav Duvnjak,
Aleksandra Sudari¢

Poljoprivredni institut, Juzno predgrade 17, Osijek, Hrvatska (sonja.grljusic@poljinos.hr)
Sazetak

Osmopriming, kao jednostavan i okoliSno prihvatljiv tretman sjemena kojim je moguce
ublaziti posljedice abiotskog stresa na rast, razvoj i realizirani prinos soje, generira vise
fizioloskih i biokemijskih promjena ovisno o genotipu i osmotskim uvjetima tijekom
tretmana. Cilj ovog rada bio je procjena u¢inka vremena trajanja osmopriminga (12, 24 i 48
sati) osmotskom otopinom polietilen glikola 6000 i vodnog potencijala -0,295 MPa na
Klijanje (energiju klijanja i klijavost) i rani rast (duljinu petog i osmog dana rasta te prinos
svjeze i suhe mase korjencica i stabljike klijanaca) pet genotipova soje (lka, Korana, Sonja,
Sunce i Toma). Rezultati analize varijance ukazali su na zna¢ajnost u¢inka vremena trajanja
osmopriminga i genotipa, kao i na znacajnost njihove interakcije za istrazivana svojstva.
Znacajno vise vrijednosti ve¢ine promatranih svojstava ostvarili su genotipovi u uvjetima 12
i/ili 24 satnog osmopriminga. Interakcija genotipa s vremenom trajanja osmopriminga bila
je razli¢ita za svaki genotip u istrazivanju. Korelacije izmedu vecine svojstava bile su
znacajno pozitivne. Rezultati naglaSavaju kompleksnost procesa inicijalnog rasta i razvoja
biljaka i potvrduju ucinkovitost osmopriminga u povecanju brzine i robusnosti rasta
klijanaca.

Kljucéne rijeci: soja, osmopriming, genotip, klijanje, rani rast
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Germination and early growth of soybean genotypes under different
conditions of osmopriming duration

Sonja Grljusi¢, Nikolina Simi¢, Luka Andri¢, Ivica Berakovi¢, Tomislav Duvnjak,
Aleksandra Sudari¢

Agricultural Institute, Juzno predgradje 17, Osijek, Croatia (sonja.grljusic@poljinos.hr)
Summary

Osmopriming, as a simple and environment friendly seed treatment by which is possible to
decrease consequences of abiotic stress on growth, development and realised soybean yields
generates a number of physiological and biochemical changes that depend on genotype and
osmotic conditions during treatment. The aim of this study was to evaluate the effect of
priming duration (12, 24 and 48 hours) by polyethylene glycol 6000 osmotic solution with -
0.295 MPa of water potential on germination (germination energy and germination) and
early growth (radicle and hypocotyl length on fifth and eight day of growth and fresh and
dry mass yield of seedling radicle and hypocotyl) of five soybean genotypes (Ika, Korana,
Sonja, Sunce and Toma). Results of analysis of variance indicated that osmopriming
duration, genotype and their interactions significantly affected all investigated traits.
Significantly higher values of most investigated traits of genotypes under 12 and/or 24 hours
of osmopriming were recorded. Interaction of genotype by osmopriming duration was
specific for each genotype investigated. Significant positive correlations for the most of traits
investigated were found. Results emphasize complexity of processes of initial growth and
plant development and confirm the efficiency of osmopriming in enhancement of speed and
robustness of seedling growth.

Key words: soybean, osmopriming, genotype, germination, early growth
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Uc¢inak GxO interakcije i stabilnost uroda zrna ozime psenice u
Republici Hrvatskoj

Sonja Grljusi¢!, Georg Drezner?, Marko Cerne?, Marko Marigevic¢®, Ivica Iki¢®, Hrvoje
Saréevié*, Ana Lovri¢*, Kresimir Dvojkovi¢t, Marko Ivi¢t, Dario Novoselovi¢!

Poljoprivredni institut Osijek, Juzno predgrade 17, Osijek, Hrvatska (sonja.grljusic@poljinos.hr)
2Institut za poljoprivredu i turizam Pore¢, Karla Huguesa 8, Porec, Hrvatska

%Bc Institut za oplemenjivanje i proizvodnju bilja d.d. Zagreb, Dugoselska 7, Rugvica, Dugo Selo,
Hrvatska

4Ag ronomski fakultet, Sveuciliste u Zagrebu, SvetoSimunska cesta 25, Zagreb, Hrvatska

Sazetak

Ucinak okoline na urod zrna te interakcija genotipa s okolinom najvazniji su izvor varijacije
realiziranih uroda zrna ozime pSenice (Triticum aestivum L.). Stoga identifikacija
genotipova koji realiziraju visoke urode zrna u razli¢itim okolinskim uvjetima ima vaznu
ulogu kako u izboru roditelja za stvaranje nove genetske varijabilnosti tako i u poveéanju
stabilnosti prihoda poljoprivrednih proizvodaca. Cilj ovog rada bio je ispitati u¢inak tri agro-
ekoloski razlicite lokacije (Osijek, Zagreb i Porec) i dvije razine prihrane duSikom (0 i 100
kg N) na urod zrna 64 domace i inozemne sorte ozime pSenice u vegetacijskoj sezoni
2016./2017. te procijeniti interakciju sorti s okolinom, kao i parametre stabilnosti sa svrhom
identifikacije sorti visokih uroda zrna postojanih u razli¢itim okolinskim uvjetima rasta i
razvoja. Rezultati analize varijance ukazali su na znacajnost ucinka genotipa, lokacije i
gnojidbe, kao 1 na znacajnost njihovih interakcija za istrazivano svojstvo. Prosjecni urod
zrna varirao je od 5,04 do 9,05 tha™*. Znacajno vise vrijednosti uroda zrna ostvarile su sorte
na lokaciji Osijek (8,44 thal). Znacajnost u¢inka gnojidbe na urod zrna ispitivanih sorti
ovisila je o lokaciji. Razli¢iti parametri stabilnosti opisali su sorte razli¢ito. Rezultati ukazuju
na potrebu daljnjeg testiranja GxO interakcija i primjenu viSe parametara u procjeni
stabilnosti uroda zrna genotipova ozime psenice.

Financijska potpora za ovo istraZivanje osigurana je kroz znanstveni projekt HRZZ IP-2016-
06 2178 Hrvatske zaklade za znanost.

Kljuéne rijeci: ozima pSenica, urod zrna, GxO interakcija, parametri stabilnosti
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Effect of GXE interaction and grain yield stability of winter wheat in
Republic of Croatia

Sonja Grljusi¢t, Georg Drezner, Marko Cerne?, Marko Maricevic¢?, Ivica Iki¢®, Hrvoje
Sardevié*, Ana Lovri¢*, Kresimir Dvojkoviét, Marko Ivi¢!, Dario Novoselovié!

Agricultural Institute Osijek, Juzno predgradje 17, Osijek,Croatia (sonja.grljusic@poljinos.hr)
?Institute for Agriculture and Tourism Porec, Karla Huguesa 8, Porec, Croatia

*Bc Institute for Breeding and Production of Field Crops Zagreb, Dugoselska 7, Rugvica,

Dugo Selo,Croatia

*Faculty of Agriculture, University of Zagreb, Svetodimunska cesta 25, Zagreb, Croatia

Summary

Effects of environment on grain yields, as well as interaction of genotype by environment
are the most important source of variation in grain yields production of winter wheat
(Triticum aestivum L.). Therefore, identification of genotypes that realise high grain yields
in different environmental conditions has important role not only in parental selection for
the induction of novel genetic variation but also in increasing stability of farms incomes. The
aim of this study was to investigate the effect of three different agro-ecological locations
(Osijek, Zagreb and Porec) and two levels of nitrogen top-dressing (0 and 100 kg of N) on
grain yields of 64 domestic and foreign varieties of winter wheat in the 2016-17 growing
season, and to evaluate the GXE interaction and stability parameters in order to identify high
grain yielding varieties stable in different environmental conditions of growth and
development. Results of analysis of variance indicated that genotype, location, top-dressing
and their interactions significantly affected investigated trait. Average grain yields varied
from 5.04 to 9.05 tha*. Significantly higher values of grain yields were recorded at location
Osijek (8.44 thal). Significance of top-dressing effect depended on location. Different
stability parameters described genotypes differently. Results suggest that further testing of
GXE interactions and combining of stability parameters for the evaluation of winter wheat
grain yield genotype stability is required.

Financial support for this study has been provided by the Croatian Science Foundation
research grant No. 2016-06-2178.

Key words: winter wheat, grain yield, GXE interaction, stability parameters
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Distribucija Dreb 1 gena u germplazmi ozime pSenice

Suncica Guberac, Sonja Petrovi¢, Andrijana Rebekié¢, Vedran Orkic¢,
Vlado Guberac, Sonja Vila

Poljoprivredni fakultet Sveucilista J.J. Strossmayera u Osijeku, Viadimira Preloga 1, Osijek,
Hrvatska (suncica.guberac@pfos.hr)

Sazetak

Tolerantnost na abiotski stres vazan je pravac u oplemenjivanju pSenice posebice u uvjetima
ubrzanih klimatskih promjena. Budu¢i da se radi o svojstvima kvantitativne prirode, koja su
uvjetovana velikim brojem gena, razumijevanje njihove molekularne i genetske osnove
predstavlja veliki izazov. DREB (Dehydration Responsive Element Binding) proteini
predstavljaju veliku skupinu transkripcijskih faktora koji reguliraju ekspresiju gena i
prijenos signala tijekom odgovora biljke na stres. Dreb 1 grupa gena sudjeluje u odgovoru
biljke na abiotski stres, posebice osmotski i temperaturni pa je stoga zanimljiva u kontekstu
povecanja tolerantnosti pSenice na susu. Cilj ovoga istrazivanja bio je ispitati distribuciju
Dreb 1 gena u germplazmi ozime pSenice. U istrazivanje je bilo ukljuceno 96 kultivara ozime
pSenice iz deset europskih zemalja. PCR analiza je provedena koriStenjem funkcionalnih
markera specificnih za A, B i D genom pSenice. Pocetnice P18F/P18R koriStene su za
identifikaciju Dreb 1 gena na kromosomu 3B, poc¢etnice P20F/P20R za identifikaciju Dreb
1 gena na kromosomu 3D, a pocetnice P21F/P21R za identifikaciju Dreb 1 gena na
kromosomu 3A. Prisutnost Dreb-B1 gena utvrdena je kod 15,62 % ispitivanih kultivara
pSenice, Dreb-D1 gena kod 94,79 % kultivara, a Dreb-Al gena kod 82,29 % kultivara. Kod
veéine ispitivanih kultivara pSenice utvrdena je prisutnost kombinacije Dreb-Al i Dreb-D1
gena (65,62 %), dok je prisutnost sva tri Dreb 1 gena utvrdena kod 13,54 % ispitivanih
kultivara.

Kljucne rijeci: Dreb geni, pSenica, distribucija
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Distribution of Dreb 1 genes in winter wheat germplasm

Suncica Guberac, Sonja Petrovi¢, Andrijana Rebekié¢, Vedran Orkic¢,
Vlado Guberac, Sonja Vila

Faculty of Agriculture, University of J.J. Strossamyer in Osijek, Vladmira Preloga 1, Osijek,
Croatia (suncica.guberac@pfos.hr)

Summary

Abiotic stress tolerance is an important direction in wheat breeding, especially in conditions
of increased climate changes. Since these are quantitative traits, regulated by a great number
of genes, understanding of their molecular and genetic basis represents a great challenge.
DREB (Dehydration Responsive Element Binding) proteins represent a large family of
transcription factors that regulate gene expression and signal transmission during the plant
stress response. The Dreb 1 group of genes is involved in plant abiotic stress response,
especially osmotic and temperature stress and is therefore interesting in the context of
increasing wheat drought tolerance. The aim of this study was to determine the distribution
of Dreb 1 genes in winter wheat germplasm. The study included 96 winter wheat varieties
from ten European countries. PCR analysis was conducted using functional markers specific
for A, B and D genome of wheat. Primers P18F/P18R were used to identify Dreb 1 gene on
chromosome 3B, primers P20F/P20R to identify Dreb 1 gene on chromosome 3D and
primers P21F/P21R to identify Dreb 1 gene on chromosome 3A. The presence of Dreb-B1
gene was determined in 15.62 % of varieties, Dreb-D1 gene in 94.79 % of varieties and
Dreb-Al gene in 82.29 % of varieties. Most of the examined varieties (65.62 %) had the
combination of Dreb-Al and Dreb-D1 gene, while the presence of all three Dreb 1 genes
was determined in 13.54 % of varieties.

Key words: Dreb genes, wheat, distribution
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Razlike u morfoloskim i agronomskim svojstvima heljde u razlicitim
uvjetima uzgoja

Ivanka Habus Jer&i¢!, Maja Zulj Mihaljevi¢!, Mara Bogovi¢?, Jerko Gunjaca®

YUgronomski fakultet Sveucilista u Zagrebu, Svetodimunska 25, Zagreb, Hrvatska (ihabus@agr.hr)
*Savjetodavna sluzba Varazdinske Zupanije, Anina 11, Varazdin, Hrvatska

Sazetak

Zaboravljene odnosno zapostavljene kulture, kao Sto je heljda, postaju sve znacajnije u
biljnoj prizvodnji. MoZe se uzgajati uz vrlo niska ulaganja, kao glavna ili dopunska (postrna)
kultura nakon uzgoja ozimih zitarica, a kao takva posebno je interesantna u sustavu
ekoloskog uzgoja. Prosjecni urod heljde kao glavne kulture u Hrvatskoj (konvencionalna
proizvodnja) je oko 1,5-2 thal, a kao postrnog usjeva oko 1 tha §to je vrlo nisko stoga je
nuzno popraviti tehnologiju uzgoja heljde. Zbog poveéanog interesa za konzumiranjem i
proizvodnjom heljde, problem je nedostatak odgovaraju¢ega sjemenskog materijala. Stoga
se javila potreba za prikupljanjem postoje¢ih lokalnih populacija heljde preostalih na
podruc¢ju Hrvatske. Cilj ovog istrazivanja bio je utvrditi razlike u morfoloskim i
agronomskim svojstvima kod Sest populacija heljde sakupljenih na podrucju sjeverozapadne
Hrvatske te dvije sorte Darje i Novosadske u razli¢itim uvjetima uzgoja. Poljski pokus sijan
u tri sjetvene norme (60, 80 i 100 kgha®) postavljen je u 2017. godini na dvije lokacije
Varazdin i Sveta Marija. Sijan je u dva roka sjetve (kao glavni i postrni usjev) te dva na¢ina
proizvodnje (konvencionalna i ekoloska). Populacije heljde medusobno se nisu znacajno
razlikovale u morfoloskim i agronomskim svojstvima, dok je utvrdena razlika izmedu sorata.
Znacajne razlike u morfoloskim i agronomskim svojstvima kod ispitivanih poulacija i sorti
utvrdene su za rok sjetve te za gustocu sjetve. Obzirom na nacin proizvodnje nisu utvrdene
znacajne razlike medu promatranim svojstvima.

Kljucne rijeci: heljda, norma sjetve, rok sjetve, konvencionalni i ekoloski uzgoj
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Differences in morphological and agronomic traits of buckwheat in
diverse breeding conditions

Ivanka Habus Jer¢i¢!, Maja Zulj Mihaljevi¢!, Mara Bogovi¢?, Jerko Gunjaca®

Faculty of agriculture, University of Zagreb, Svetodimunska 25, Zagreb, Croatia
2Agricultural advisory service of Varazdin County, Anina 11, Varazdin, Croatia

Summary

Forgotten or neglected crops, such as buckwheat, are becoming increasingly important in
crop production. Buckwheat can be grown with very low investment as the main or
supplementary (stubble) crop after winter crops harvest, and as such is particularly
interesting for organic farming. In Croatia the average yield of buckwheat as the main
conventional crop is 1.5-2 tha, and as a stubble crop is about 1 tha which is very low. It
is therefore necessary to improve its agrotechnology. Due to the increased interest in the
consumption and production of buckwheat, there are shortages of appropriate seed material.
Therefore it was necessary to collect remaining local buckwheat populations in Croatia. The
aim of this study was to determine the differences in morphological and agronomic
properties in six populations of buckwheat collected in northwestern Croatia and two
varieties of Darja and Novosadska in different growing conditions. A field trail sown in three
seeding rates (60, 80 and 100 kgha™) was set up in 2017 at two sites Varazdin and Sveta
Marija. It was sown in two sowing dates (main and stubble crop) and two cropping systems
(conventional and organic). Buckwheat populations did not differ significantly in
morphological and agronomic traits, while the difference between the varieties was
determined. Significant differences in morphological and agronomic traits in examined
populations and varieties were determined for sowing time and density. Type of production
system had no significant effect on the average traits values.

Key words: buckwheat, seeding rate, sowing date, conventional and organic cropping
system
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Procjena parametara pecivne kakvoce pSenice tijekom
2015. 1 2016. godine

Daniela Horvat,Valentina Spani¢, Marijana Tucak, Georg Drezner, Zvonimir Zduni¢
Poljoprivredni institut Osijek, Juzno predgrade 17, Osijek, Hrvatska (daniela.horvat@poljinos.hr)

Sazetak

U radu je analizirano 6 kultivara pSenice uzgojenih na Poljoprivrednom institutu Osijek
tijekom 2 vegetacijske sezone 2014./2015. 1 2015./2016. Udio proteina u obje se godine nije
znacajno razlikovao (13,4% 11 13,3%). U 2015. zabiljezena je veca mo¢ upijanja vode
(58,0%) u odnosu na 2016. (56,2%) te su se kultivari u obje godine u prosjeku svrstali u A2
grupu kvalitete. Opcenito, prema reoloSkim pokazateljima, u 2015. zabiljeZena je bolja
pecivna kakvoca. Sto se ti¢e analiziranih proteinskih frakcija RP-HPLC metodom, kultivari
su u prosjeku 2015. ostvarili ve¢i udio AG, ukupnih GLU, te HMW i LMW gluteninskih
podjedinica, odnosno manji udio GLI $to je znacajno pozitivho utjecalo na smanjenje
GLI/GLU omjera. U prosjeku su kultivari Kraljica (14,2%) i Olimpija (15,0%) ostvarile
najveci udio ukupnih proteina vrlo dobre kakvoce obzirom na postignuta reoloska svojstva
tijesta i udio vrlo vaznih polimernih GLU (34,0% i 35,0%) i HMW podjedinica (10,2% i
10,0%).

Ovaj rad djelomicno je financiran od strane Hrvatske zaklade za znanost (HRZZ-UIP-2014-
9188).

Kljucéne rijeci: pSenica, pecivna kakvoca, proteinske frakcije
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Assessment of wheat bread-making quality during 2015 and 2016

Daniela Horvat,Valentina Spani¢, Marijana Tucak, Georg Drezner, Zvonimir Zduni¢
Agricultural Institute Osijek, Juzno predgradje 17, Osijek, Croatia (daniela.horvat@poljinos.hr)

Summary

Six wheat cultivars grown at the Agricultural Institute Osijek during 2 vegetation seasons
2014/2015 and 2015/2016 were evaluated in this study. The proportion of protein in both
years did not differ significantly (13.4% and 13.3%, respectively). In 2015 a higher water
absorption capacity (58.0%) was recorded compared to 2016 (56.2%). On average, in both
years cultivars are ranked in A2 quality group. According to the obtained dough rheological
properties, in 2015 a better bread-making quality has been recorded. As regards the analyzed
protein fractions by RP-HPLC method, the cultivars on average had a higher proportion of
AG, total GLU and HMW and LMW glutenin subunits and a lower GLI proportion which
significantly contributed to the reduction of the GLI/GLU ratio. On average, cv. Kraljica
(14.2%) and Olimpija (15.0%) achieved the highest proportion of total proteins with
excellent quality in terms of dough rheological parameters and proportion of very important
polymer GLU (35.0% and 35.9%, respectively ) and HMW glutenin subunits (10.0% and
10.4%, respectively).

Acknowledgments: This work has been supported in part by Croatian Science Foundation
(HRZZ-UIP-2014-9188).

Key words: wheat, cultivars, bread-making quality, protein fractions
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Prinos i kakvo¢a zrna najzastupljenijih sorti pSenice u Republici
Hrvatskoj

Goran Juki¢?, Ivan Varnical, Kresimir Sunjié, Ivica Deli¢?

'HCPHS-Zavod za sjemenarstvo i rasadnicarstvo, Usorska 19 Brijest, Osijek, Hrvatska
(goran.jukic@hcphs.hr)
Ministarstvo poljoprivrede, Ulica grada Vukovara 78, Zagreb, Hrvatska

Sazetak

Sortiment ozime pSenice u Republici Hrvatskoj ¢ine domace i strane sorte s razli¢itim
trziSnim udjelom. Tijekom 2017. godine zasijano je 105.000 ha ozime pSenice sa 73 razliCite
sorte. Pokus je postavljen po blok metodi sa slu¢ajnim rasporedom (RCBD) u HCPHS -
Zavodu za sjemenarstvo i rasadni¢arstvo na lokaciji Osijek (N 45°31’, E 18°40") uz primjenu
standardne agrotehnike za pSenicu tijekom tri vegetacijske godine (od 2014./2015. do
2016./2017. godine) sa 16 sorata koje zauzimaju preko 70% ukupno zasijanih povrSina u
Republici Hrvatskoj u dvije repeticije. Na temelju dobivenih rezultata utvrdene su statisticki
opravdane razlike (P<0,01) izmedu sorata, godina i interakcije sorta x godina za svojstvo
prinosa i sadrzaja proteina. Najveci prosje¢ni prinos ostvarile su sorte Sofru (11,61 t/ha),
Kraljica (11,13 t/ha) i Apache (11,08 t/ha) te izmedu njih nema statisticki opravdane razlike
(n.s.). Sorte koje su imale najveci prosje¢ni postotak proteina su Viktoria (13,52%), Kraljica
(13,5%) 1 Bologna (13,5%) izmedu kojih nema statisticki opravdane razlike (n.s.). Navedene
sorte prema sadrZaju proteina i kodeksu za otkup Zitarica i uljarica spadaju u prvu klasu.
Dobiveni rezultati ukazuju na moguénost povecanja dobiti odabirom prinosnih sorata dobre
kvalitete.

Kljucne rijeci: ozima pSenica, sorta, prinos i postotak proteina
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Grain yield and quality of most common wheat varieties in Croatia

Goran Juki¢?, Ivan Varnica®, Kresimir Sunji¢!, Ivica Deli¢?

YCCAFRA- Institute of seed and seedlings, Usorska 19 Brijest, Osijek, Croatia
(goran.jukic@hcphs.hr)
Ministry of agriculture, Ulica grada Vukovara 78, Zagreb, Croatia

Summary

Assortment of winter wheat varieties in Croatia contains domestic and foreign varieties with
different market share. Total of 73 winter wheat varieties, including 16 varieties covering
70% of total arable areas in Croatia, were sown during 2017 on 105 000 ha. The experiment
was set up by RCBD in CCAFRA - Institute for Seed and Seedlings on location Osijek (N
45°31, E 18°407). Standard agrotechnics was applied during three vegetation years
(2014/2015; 2015/2016 and 2016/2017) in two repetitions. Based on the results statistically
justified differences were established (P<0.01) between varieties, years and genotype x year
interaction for yield and protein content. Three varieties achieved the statistically highest
average yield: Sofru (11.61 tha), Kraljica (11.13 tha™) and Apache (11.08 tha!), among
which no statistically differences (n.s.) were found. The varieties that had the statistically
highest average percentage of protein were Viktoria (13.52%), Kraljica (13.5%) and
Bologna (13.5%). The specified varieties according to the protein content and codex for
cereals and oilseeds belonged to the first class. The obtained results indicate the possibility
of increasing profit by selecting high yielding varieties with good quality.

Key words: winter wheat, variety, yield and percentage of protein
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Vrijednosti uroda i pokazatelji kvalitete ozime pSenice u proizvodnoj
2016./2017. godini

Katarina Juki¢, Ivica Iki¢, Marko MariCevié, Ivan Zivkovi¢

!Bc Institut za oplemenjivanje i proizvodnju bilja, d.d., Dugoselska 7, Rugvica, Dugo Selo,
Hrvatska (kjukic@bc-institut.hr)

Sazetak

Visok, stabilan urod ozime pSenice kao i visoka kvaliteta zrna ciljevi su oplemenjivackih
programa unutar Bc Instituta d.d. Ispitivanje stabilnosti uroda i kvalitete Bc sorata ozime
pSenice provodi se na velikom broju lokacija diljem Republike Hrvatske (RH) (obiteljska
poljoprivredna gospodarstva - OPG) kao i u komparativim pokusima zajedno sa sortama
ozimih pSenica drugih oplemenjivackih kuca prisutnih na trziStu RH. Stupanjem na snagu
Kodeksa otkupa Zitarica i uljarica, sadrzaj proteina nametnuo se kao najvazniji pokazatelj
kvalitete zrna. Ozima pSenica BC Anica u zetvi 2017., u pokusu postavljenom na jednom
OPG-u, ostvarila je rekordan urod zrna od 10,95 tha™* uz istovremeni sadrzaj proteina od
13,78%. Time je pokazala visoki proizvodni potencijal te potvrdila status najbolje pSenice u
regiji. Vrlo visoki urod zrna (10,93 tha') uz istovremeno visoki sadrzaj proteina u zrnu
(13,90%) takoder u pokusu OPG-a, ostvarila je joS jedna BC pSenica - BC Lorena.
Visokoprinosna ozima pSenica BC Mandica u Zetvi 2017. ostvarila je urod zrna vec¢i od 11
tha'® $to ju svstava u kategoriju naprinosnijih hrvatskih sorti. U nezavisnom, komparativnom
pokusu u konkurenciji sa 43 sorte ozime pSenice, novopriznata pSenica Bc Instiuta - BC
Ljepotica ostvarila je najveéi urod zrna (10,12 tha™) i tako postala apsolutni $ampion pokusa.
Unato¢ manjem broju zasijanih hektara u vegetacijskoj godini 2016./2017., BC pSenice
zabiljezile su rast ¢ime su potvrdile svoju vrijednost.

Kljucne rijeci: ozima pSenica, urod, kvaliteta
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Grain yield and quality indicators of winter wheat in 2016/2017
production

Katarina Jukié, Ivica Iki¢, Marko Mari¢evi¢, Ivan Zivkovi¢

The Bc Institute for breeding and production of field crops, Dugoselska 7, Rugvica, Dugo Selo,
Croatia (kjukic@bc-institut.hr)

Summary

High, stable yield of winter wheat as well as high grain quality are main objectives in
breeding programs at the Bc Institute. Testing the yield stability and grain quality of the Bc
winter wheat is set at numerous locations throughout the Republic of Croatia (on a family
farms) as well as in comparative trials together with cultivars another breeding Institutes
present on the Croatian market. Due to the Code of Cereals and Oilseeds, grain protein
content (GPC) was imposed as the most important indicator of grain quality. Winter wheat
BC Anica in harvest 2017, in the trail set on one family farm, achieved the best yield of
10,95 tha* at the same time with GPC of 13.78%. This showed high production potential
and confirmed the status of the best wheat in the region. A very high grain yield (10.93 t
ha!) at the same time with high GPC (13.90%) also on a family farm trail was made by
another BC wheat - BC Lorena. The winter wheat, Bc Mandica in harvest 2017 achieved a
grain yield more than 11 tha™ and was between the highyielding Croatian varieties. In an
independent, comparative trial in competition with 43 wheat cultivars, new winter wheat of
Bc Instiute - BC Ljepotica achieved the highest grain yield (10.12 tha™) and thus became the
absolute champion of the trail. Despite a smaller number of sown hectares in the vegetative
year 2016/2017, BC wheat recorded growth, thus confirming their value.

Key words: winter wheat, grain yield, quality
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Ispitivanje eksperimentalnih BC hibrida kukuruza u susnoj 2017. godini

Mirko Juki¢, Zdravko Kozi¢, Marija Mlinari¢, Ivica Buhini¢ek

Bc Institut za oplemenjivanje i proizvodnju bilja, d.d., Rugvica, Dugoselska 7, 10370 Dugo Selo,
Hrvatska, (mjukic@bc-institut.hr)

Sazetak

Za stvaranje novih inbred linija 1 hibrida kukuruza, koji ¢e davati odli¢ne urode u povoljnim
godinama kao $to su bile 2014.12016., odnosno zadovoljavajuée prinose u susnim godinama
kao $to su bile 2015. 1 2017. potrebno je testiranje istih na Sto vise razli¢itih okolina. Cilj
ovog istrazivanja je bio testirati 14 novih, eksperimentalnih hibrida u uvjetima intenzivne
agrotehnike na prinos zrna i sadrzaj vode u zrnu. Pokusi su postavljeni na ¢etiri lokacije u
Madarskoj (Boly, Dalmand, Bekescsaba i Cegled) po slucajnom blok rasporedu u tri
repeticije. Testirano je 14 hibrida kukuruza FAO grupe 300 i 400, te jedan standard FAO
grupe 300. Na lokaciji Dalmand najrodniji je bio standard (12,51 tha™), na lokaciji Cegled
najrodniji je bio hibrid BC15 (13,86 tha*). Na preostale dvije lokacije najbolji su bili hibridi
BC10 (Bekescsaba, 14,11 thal) i hibrid BC7 na lokaciji Boly (13,00 tha™).

Kljucéne rijeci: kukuruz, prinos zrna, okoline
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Testing of experimental BC maize hybrids in drought 2017

Mirko Juki¢, Zdravko Kozi¢, Marija Mlinari¢, Ivica Buhini¢ek

The Bc Institute for Breeding and Production of Field Crops, Dugoselska 7, Rugvica, 10 370 Dugo
Selo, Croatia (mjukic@bc-institut.hr)

Summary

For developing new maize inbred lines and hybrids, with excellent yield performance during
optimal vegetation years such it was in 2014 and 2016, and with good yield performance in
drought season like it was in 2015 and 2017, it is necessary to test it in many different
environments. The aim of this study was to test 14 new experimental maize hybrids in
intensive agrotehnical conditions for grain yield and grain moisture. The trials were set up
at four locations in Hungary (Boly, Dalmand, Bekescsaba and Cegled) in randomized block
design in 3 repetitions. Fourteen hybrids were tested from FAO group 300 and 400 and one
control hybrid from FAO 300. At the Dalmand location the best yielding hybrid was standard
hybrid (12.51 tha) and on location Cegled the best yielding hybrid was BC15 (13.86 tha™).
At the other two locations, the best hybrids were BC10 in Bekescsaba (14.11 tha*) and BC7
in Boly (13.00 tha™).

Key words: maize, grain yield, environments
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Development of oleic type sunflower inbred lines resistant to broomrape
and downy mildew using molecular markers

Yalcin Kaya!, Behiye Banu Bilgen?, Mehmet Ibrahim Y1lmaz3, Veli Pekcan?,
Caglar Colak!, Goksel Evci®

Trakya University Engineering Faculty, Genetic and Bioengineering Dept, 22100 Edirne, Turkey
(yalcinkaya22@gmail.com)

°Namik Kemal University Agriculture Faculty, Agricultural Biotechnology Dept, Tekirdag, Turkey
3Trakya Agricultural Research Institute, PO Box: 16, 22100 Edirne, Turkey

Summary

Sunflower (Helianthus annuus L.) is one the main oil crops in the Eastern Europe and oleic
type sunflowers increase market shares year by year. The biggest problems in sunflower
production are broomrape (Orobanche cumana Wallr.) and downy mildew (Plasmopara
halstedii (Farlow) Berlese & de Toni)). Developing new inbred lines and hybrids combining
all desired traits, such as resistance to diseases, higher yield, quality and adaptation, take
many years and numerous generations. New molecular tools, such as molecular markers,
will lead to efficient selection and accelerate breeding programs. Recently, occurrence of
new races of broomrape and downy mildew in Turkey and in other Eastern European
countries, lead to domination of IMI herbicide resistant hybrids. Besides broomrape and
downy mildew new sunflower inbred lines need to have high oleic acid content. This
research covers developing high oleic type sunflower inbred lines (property of National
Sunflower Hybrid Breeding Project conducted by Trakya Agricultural Research Institute).
Over 800 genetic materials were evaluated in summer of 2015 summer for broomrape,
downy mildew and other desired traits in the breeding nursery. After fatty acids analysis,
high oleic type genetic materials were selected and also marker analysis for oleic types were
conducted. Based on the broomrape and downy mildew test results, 239 Fs high oleic
individuals were selected in 2016. These genetic materials were confirmed by marker
analysis having homozygous oleic gene. The selected high oleic and having other desired
traits were selected for further generations in 2017.

This study was supported by the Scientific and Technological. Research Council of Turkey
(TUBITAK) under the Project 1003- 1140971.

Key words: sunflower, inbred lines, hybrid breeding, resistance, broomrape parasite,
oleic acid
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Ucinak selekcije u F3 razdvajajuéoj generaciji na dormatnost F7
potomstava kod pSenice

Ana Lovri¢!, Kre§imir Puretec?, Ivica Iki¢?, Marko Maric¢evié¢?, Katarina Jukic?,
Jerko Gunjaga®, Hrvoje Saréevi¢?

Ydgronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska (alovric@agr.hr)
2Bc Institut za oplemenjivanje i proizvodnju bilja d.d. Zagreb, Dugoselska 7, 10370 Rugvica,
Dugo Selo

Sazetak

Dormantnost zrna pSenice je glavna komponenta otpornosti na prijezetveno proklijavanje,
koja osigurava stabilnost pekarske kakvocée zrna u vlaznim uvjetima tijekom zetve. Cilj rada
bio je procijeniti u¢inak selekcije, provedene u Fz generaciji nakon krizanja nedormantnog
(linija brkulja) i dormantnog (linija golica) roditelja, na dormantnost zrna kod F7 potomstva
te utvrditi ucinak provedene selekcije na visinu biljke i duljinu vegetacije proizvedenih
potomstva. Za procjenu dormantnosti zrna koristen je test klijavosti s ovrSenim zrnima.
Rezultati su pokazali da je selekcija dovela do signifikantnog poveéanja razine dormantnosti
1 kod golica i kod brkulja, pri cemu je ucinak selekcije bio znatno ve¢i kod golica nego kod
brkulja. U skupini golica opazeno je pozitivno transgresivno razdvajanje rezultirajuéi s
nekoliko F7 potomstava s razinom dormantnosti ve¢om od dormantnog roditelja. Korelacije
izmedu indeksa klijanja i broja dana do klasanja za sva F7 potomstva, Fr-golice i F7-brkulje
(kontrola) bile su slabe i kretale su se u apsolutnim vrijednostima od 0,04 do 0,39. Korelacije
izmedu indeksa klijanja i visine biljke u tri skupine F7 linija bile su takoder slabe i kretale su
se od -0,01 do -0,28. Ipak, selekcija na povecanu dormantnost zrna dovela je do
signifikantnog smanjenja visine biljke i kasnijeg klasanja kod izabranih F7 potomstava.

Kljuéne rijeci: pSenica, dormantnost zrna, selekcija, visina, klasanje
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The effect of selection in Fz segregating generation on grain dormancy of
F7 progenies in wheat

Ana Lovri¢!, Kre§imir Puretec?, Ivica Iki¢?, Marko Mari¢evi¢?, Katarina Jukic¢?, Jerko
Gunjaca®, Hrvoje Saréevi¢?
'Faculty of Agriculture University of Zagreb, SvetoSimunska 25, Zagreb, Croatia (alovric@agr.hr)

?Bc Institute for breeding and production of field crops Zagreb, Dugoselska 7, 10370 Rugvica,
Dugo selo

Summary

Dormancy of wheat grain is the main component of pre-harvest sprouting resistance, which
ensures the stability of bread-making quality of the grain in humid conditions during harvest
time. The aim of this study was to estimate the effect of selection, conducted in F3 generation
after crossing of nondormant (awned) and a dormant (awnless) parent, on grain dormancy
of F7 progenies and to determine the effect of selection on plant height and number of days
to heading in produced progenies. To evaluate grain dormancy, a germination test with
threshed grain was used. It was found that the selection resulted in a significant increase of
the dormancy level in F7 progenies, whereby the selection was more effective in awnless
compared to awned progenies. In the awnless group, positive transgressive segregation was
observed, resulting in several F7 progenies with dormancy level higher compared to the
dormant parent. Correlations between germination index and number of days to heading for
all F7 progenies, F7-awnless and F7-awned (control) progenies were low ranging in absolute
values from 0.04 to 0.39. Correlations between germination index and plant height in the
three groups of F7 progenies were also low ranging from -0.01 to -0.28. Nevertheless, the
selection for increased grain dormancy led to a significant decrease of plant height and a
significant increase of number of days to heading in selected F7 progenies.

Key words: wheat, grain dormancy, selection, plant height, heading
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Dialelna analiza otpornosti ozime psSenice na fuzarijsku palez klasa

Marko Mari¢evi¢!, Katarina Jukié?, Tvica Ikié¢!, Ana Lovrié?, Jerko Gunj ata?,
Hrvoje Saréevi¢?
!Bc Institut za oplemenjivanje i proizvodnju bilja, d.d., Dugoselska 7, Rugvica, Dugo Selo,

Hrvatska (marko.maricevic@bc-institut.hr)
2Sveuciliste u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, Zagreb, Hrvatska

Sazetak

U ovom radu su prikazani rezultati dialelne analize otpornosti na fuzarijsku palez klasa
(FHB) kod osam europskih genotipova ozime pSenice i njihovih F1 krizanaca. Genotipovi
su uzgojeni tijekom dvije uzastopne godine na lokaciji Botinec u uvjetima umjetne FHB
infekcije i u prirodnim uvjetima (kontrola). Intenzitet zaraze ocijenjen je putem vizualne
ocjene u polju (VRI) i postotka fusariumom ostecenih zrna (FDK). Smanjenje broja zrna po
klasu (BZK), mase 1000 zrna (MTZ) i mase zrna po klasu (MZK) koriSteni su za procjenu
gubitka prinosa nastalog uslijed umjetne infekcije u odnosu na kontrolu. U¢inci za opcu
(GCA) i1 specifiénu (SCA) kombinacijsku sposobnost bili su znacajni za sva svojstva.
Heterozis je je opazen za sva svojstva, $to ukazuje da genotipovi roditelja posjeduju razlicite
gene koji kontroliraju analizirana svojstva. Intenzitet zaraze u prirodnim uvjetima bio je
znatno nizi (variranje izmedu genotipova 0,1-3,4% za VRI i 0,1-1% za FDK) u usporedbi s
umjetnom inokulacijom (0,9-58% za VRI i 1,4-45% za FDK). Korelacija izmedu VRI i FDK
bila je niza u prirodnim uvjetima (r=0,62) nego u umjetnoj infekciji (r=0,90). Umjetna
infekcija smanjila je BZK, MTZ i MZK u prosjeku za 15,12 i 25%, varirajuci u rasponu od
2 do 28%, 2 do 29%, odnosno 2 do 46%. Korelacije s dvijema ocjenama bolesti (VRI i FDK)
u uvjetima FHB infekcije bile su znatno ve¢e kod MTZ nego kod BZK ukazuju¢i na vaznost
stabilne MTZ kao klju¢ne komponente otpornosti na FHB.

Kljuéne rijeci: Triticum aestivum L., Fusarium graminearum Schwabe, otpornost, prinos
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Diallel analysis of Fusarium head blight resistance in winter wheat

Marko Marigevi¢!, Katarina Juki¢?, Ivica Iki¢!, Ana Lovri¢?, Jerko Gunjaca?, Hrvoje
Saréevi¢?
The Bc Institute for breeding and production of field crops, Dugoselska 7, Rugvica, Dugo Selo,

Croatia (marko.maricevic@bc-institut.hr)
2University of Zagreb, Faculty of Agriculture, Svetodimunska cesta 25, Zagreb, Croatia

Summary

In this study we present the results of an diallel analysis of Fusarium head blight (FHB)
resistance involving eight European winter wheat genotypes and their F1 crosses. Genotypes
were grown over two consecutive years at location Botinec under artificial FHB infection
and in natural conditions (control). Disease severity was scored as visual rating index (VRI)
and percentage of fusarium damaged kernels (FDK). The reductions of grain number per
spike (GNS), 1000-grain weight (TGW), and grain weight per spike (GWS) were used to
evaluate the grain yield loss under FHB infection relative to the control. Both general (GCA)
and specific (SCA) combining ability effects were significant for all examined traits.
Heterosis was common for all traits, indicating that the parental genotypes possess different
genes controling the traits. The incidence of the disease in the control varied in much lower
range (0.1-3.4% for VRI and 0-1.1% for FDK) than under FHB infection (0.9-58% for VRI
and 1.4-45% for FDK). The correlation between VRI and FDK was also lower in the control
(r=0.62) than under FHB infection (r=0.90). The FHB infection reduced GNS, TGW and
GWS in average by 15, 12 and 25%, ranging from 2 to 28%, 2 to 29%, and 2 to 46%,
respectively. Correlations of the two disease ratings (VRI and FDK) under FHB infection
was much higher with TGW than with GNS indicating the importance of stable TGW as the
key component of the FHB resistance.

Key words: Triticum aestivum L, Fusarium graminearum Schwabe, resistance, yield
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Varijabilnost sadrzaja izoflavona u doma¢im genotipovima soje

Maja Matosa Kocar!, Aleksandra Sudari¢!, Sonja Vila?, Sonja Petrovi¢?,
Andrijana Rebeki¢?, Ana Josipovi¢!, Antonela Markulj Kulundzi¢?

Poljoprivredni institut Osijek, Juzno predgrade 17, Osijek, Hrvatska (maja.matosa@poljinos.hr)
*Poljoprivredni fakultet u Osijeku, Sveuciliste Josipa Jurja Strossmayera u Osijeku,
Vladimira Preloga 1, Osijek, Hrvatska

Sazetak

Soja je poznata kao bogat izvor fitokemikalija izoflavona za koje se smatra da imaju ulogu
u prevenciji i lije¢enju raka i osteoporoze. Cilj ovog trogodisnjeg pokusa (2010.-2012.) je
bio dati uvid u sastav izoflavona kod 19 domacih genotipova soje. Rezultati pokusa i
proizlazece statisticke analize ukazuju na postojanje varijabilnosti (P < 0,01) u fenotipskoj
ekspresiji testiranih genotipova za ukupne izoflavone, daidzein, glicitein i genistein.
Divergentnost je utvrdena 1 u fenotipskoj reakciji genotipova na razlicite uvijete okoline za
sve testirane parametre §to je rezultiralo u znacajnoj varijabilnosti (P < 0,01) prosje¢nih
vrijednosti po godinama. Prosjecna vrijednost za ukupne izoflavone, koje ¢ini suma
daidzeina, gliciteina i genisteina, iznosila je 166,34 mg/100 g AST. Od tri istrazivana
izoflavona, genistein je imao najveci prosjecni sadrzaj (96,61 mg/100 g AST) dok je
prosjecni sadrzaj gliciteina bio najnizi (20,53 mg/100 g AST). Prosje¢na vrijednost za
sadrZaj daidzeina iznosila je 49,19 mg/100 g AST. Istovremeno, koeficijent varijacije je bio
najvisi za genistein (33,98 %), zatim za ukupne izoflavone (24,61 %) i daidzein (21,16 %),
dok je najnizi bio za glicitein (19,69 %). Rezultati ovog istrazivanja mogu biti korisni za
odredivanje 1 planiranje buducih strategija oplemenjivackih programa ¢iji je cilj korekcija
sadrzaja izoflavona u domacoj germplazmi soje. Na taj nacin bi se mogla povecati krajnja
vrijednost proizvoda od soje za preradivacku industriju i potroSace, ¢ine¢i kvaltetnu sirovinu
sastavni dio odrZive proizvodnje.

Kljucne rijeci: soja, izoflavoni, variabilnost, oplemenjivanje
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Variability of isoflavone content in domestic soybean genotypes
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Agricultural Institute Osijek, Juzno predgrade 17, Osijek, Croatia (maja.matosa@poljinos.hr)
2Faculty of Agriculture in Osijek, Josip Juraj Strossmayer University of Osijek,
Vladimira Preloga 1, Osijek, Croatia

Summary

Soybean is known as a concentrated source of isoflavones which are phytochemicals with a
potential role in preventing and treating cancer and osteoporosis. The aim of this three-year
trial (2010-2012) was to give insight into isoflavone composition of 19 domestic soybean
genotypes. The experimental and biometrical results indicate the existence of variability
(P<0.01) in phenotypic expression of the tested set of genotypes for total isoflavones as well
as daidzein, glycitein and genistein. Divergence was also observed in the phenotypic reaction
of genotypes to different environments for all tested parameters which resulted in significant
variability (P<0.01) between average year values. The average value for total isoflavones,
as a sum of daidzein, glycitein, and genistein contents was 166.34 mg/100 g ADM. Among
the three determined isoflavones, genistein had the highest average content (96.61 mg/100g
ADM), while glycitein had the lowest (20.53 mg/100 g ADM). The average value for
daidzein was 49.19 mg/100g ADM. At the same time, the coefficient of variation was the
highest for genistein (33.98 %), followed by total isoflavones (24.61 %), daidzein (21.16 %)
and glycitein (19.69 %). Results obtained in this research should be beneficial in determining
and planning future breeding strategies for altering isoflavone content values in domestic
soybean germplasm, thus enhancing the added value properties of final soybean products for
industry and end consumers, making it an integral part of the sustainable production.

Key words: soybean, isoflavones, variability, breeding
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Nenamjerna selekcija na kasniju cvatnju i segregacijska distorzija kod
dihaploidnih populacija kukuruza
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Sazetak

Tehnologija udvostruc¢enih haploida (dihaploida-DH) je globalno priznata kao ucinkovita 1
brza metoda dobivanja homozigotnih linija u programima oplemenjivanja kukuruza.
Medutim, primijetili smo kod tri ne BSSSxLancaster DH populacije da cvatu znacajno
kasnije od njihovih paralelnih F2 populacija. Cilj ovoga rada je istraziti povezanost izmedu
ove nenamjerne selekcije na kasniju cvatnju i segregacijske distorzije prethodno utvrdene
genotipizacijom pomoc¢u lllumina MaizeSNP50 ¢ipa. Kod sve tri DH populacije
ustanovljena je segregacijska distorzija na skoro svim kromosomima. Jedino jedna regija s
segregacijskom distorzijom na kromosomu 3 (bin 3.9) detektirana statisticki visoko
znaCajnim zajednickim Wald testom mogla se nedvosmisleno dovesti u vezu s nenamjernom
selekcijom na kasniju cvatnju gdje su SNP biljezi bili ekstremno distorzirani prema kasnijem
roditelju. U prosjeku, DH linije koje posjeduju alel od kasnijeg roditelja cvale su (polinacija
i svilanje) viSe od 10 GDD jedinica (growing degree days) kasnije u usporedbi s DH linijama
koje posjeduju alel od ranijeg roditelja. Ovo predstavlja manje od 20% fenotipske razlike u
cvatnji izmedu linija DH populacija i odgovarajuc¢ih F2 populacija. Nasi rezultati ukazuju da
segregacijska distorzija ne objaSnjava u potpunosti pomicanje vremena cvatnje kod DH
populacija sugeriraju¢i potrebu za daljnjim istrazivanjima fenotipske i1 molekularne
karakterizacije DH populacija.

Kljucne rijeci: kukuruz, udvostruceni haploidi, nenamjerna selekcija, cvatnja,
segregacijska distorzija
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Inadvertent selection for late flowering and segregation distortion in
doubled haploid maize populations
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Summary

Doubled haploid (DH) technology is recognized globally as an efficient and rapid method
for development of homozygous lines in maize breeding programs. Still, we observed in
three DH non BSSSxLancaster populations that they flower significantly later than their
respective F. populations. The objective of this study was to examine associations between
this inadvertent selection for late flowering and segregation distortion previously identified
by genotyping of the three DH populations using the Illumina MaizeSNP50 BeadChip.
Across all three populations, several segregation distortion regions were detected on almost
all chromosomes. A segregation distortion region on chromosome 3 (bin 3.9) detected by
highly significant joint Wald test statistics was the only region unequivocally associated with
the inadvertent selection for late flowering where SNP markers were extremely distorted
towards respective later parents. In average, the DH lines possessing the allele of the later
parent flowered (both for pollen shedding and silking) later for more than 10 growing degree
days (GDD) compared to the DH lines possessing the allele of the earlier parent. It explained
less than 20% of phenotypic difference between DH population and respective F
populations for flowering time. Our results indicate that segregation distortion cannot fully
explain shifting of flowering time suggesting further investigation on phenotypic and
molecular characterization of DH populations.

Key words: maize, doubled haploids, inadvertent selection, flowering, segregation
distortion
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Utjecaj kadmija i suSe na fotosintetsku u¢inkovitost u kukuruzu
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Sazetak

Kadmij u tlu i susa uzrokuju znacajne probleme u prirodnim i poljoprivrednim ekosustavima.
Cilj ovog istraZzivanja bio je istraziti utjecaj stresa uzrokovanog kadmijem i/ili suSom na
fotosintetsku ucinkovitost kukuruza. Dvije linije kukuruza (B84 i Os6-2) te njihov hibrid
(B84x0s6-2) bili su izlozZeni stresu uzrokovanom kadmijem (Cd), susi (D) te kombinaciji
stresa uzrokovanog kadmijom i susom (Cd+D). Kako bi se procijenila fotosintetska
ucinkovitost mjerena je fluorescencija klorofila a. Totalni indeks fotosintetske uc¢inkovitosti
(Pliot) najosjetljiviji je parametar JIP-testa koji ukljucuje ucinkovitost fotosustava II (PSII),
fotosustava I te elektronskog transporta izmedu oba sustava. Linija Os6-2 pokazala je
znacajan pad Pl parametra nakon izlaganja tretmanima D i Cd+D. Oba tretmana pokazala
su pozitivne vrijednosti L i K-koraka koji ukazuju na smanjenu stabilost PSII, odnosno na
destabilizaciju kompleksa koji katalizira oksidaciju vode smjeStenog na PSII. Linija B84
pokazala je pad Plit parametra samo na tretmanu D uz istovremeni porast L i K-koraka.
Hibrid je pokazao smanjenje Pl parametra na Cd+D tretmanu kao i pozitivne L i K-korake.
Smanjenje Plit parametra ukazuje da je vodni stres glavni razlog fotoinhibicije u linijama
B84 i Os6-2. Fotoinhibicija uslijed izlaganja kombiniranom stresu javila se kod hibrida i
linije B84. Obje istrazivane linije kukuruza i njihov hibrid imaju razlicite strategije da se
nose sa stresom uzrokovanim kadmijem i/ili susom.

Kljuéne rijeci: fluorescencija klorofila a, JIP-test, Plital, L-korak, K-korak
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The effect of cadmium and water stress on photosynthetic performance
in maize
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Summary

Cadmium (Cd) toxicity in soil and water deficit are causing serious problems in natural and
agricultural ecosystems. The aim of this study was to investigate the influence of Cd and/or
drought on photosynthetic performance of maize. Two maize lines (B84 and Os6-2) as well
as their hybrid (B84x0s6-2) were subjected to Cd-induced stress (Cd), drought (D) and
combined stress (Cd+D). To evaluate photosynthetic performance, chlorophyll a
fluorescence was measured. Total performance index (Pliot) is the most sensitive parameter
of JIP-test that includes functional activity of photosystem Il (PSIl), photosystem | and
intersystem electron transport chain. The line Os6-2 showed significant decline of Pliot
subjected to D and Cd+D treatments. In addition, both treatments showed positive L and K-
bands, indicating lower PSII stability and destabilization of oxygen evolving center of PSII,
respectively. The Pl in the line B84 declined only at D treatment with parallel increase in
L-band and positive inflection of K-band. The hybrid showed decrease of Plit at Cd+D
treatment with corresponding positive L and K-bands. Decline of the Plit parameter
indicated that drought is the main reason for photoinhibition in Os6-2 and B84 lines.
Photoinhibition due to the combination of Cd and drought occurred in hybrid and also in line
B84. Our results suggested that both investigated maize lines and their hybrid have different
strategies to cope with Cd-induced stress and/or drought.

Key words: chlorophyll a fluorescence, JIP-test, Pliotal, L-band, K-band
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Vremenski uvjeti u mikropokusima sa kukuruzom i sojom na 19 lokacija
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Sazetak

Brojna recentna istrazivanja potvrduju postupni porast prosjecnih dnevnih temperatura u
zadnjih nekoliko decenija te povecanu ucestalost ekstremnih godina u smislu koli¢ine 1
rasporeda oborine, a brojne simulacije upucuju da ¢e se ovaj trend nastaviti i u narednim
decenijama. Zbog velikih povrSina na kojima se uzgajaju i dominantnom uzgoju bez
navodnjavanja, proizvodnji kukuruza i soje u Hrvatskoj prijete snizavanje prosjecnih uroda
1 velike Stete u ekstremnim godinama, posebno onim s obiljezjima suse. Medu inim
agrotehni¢kim mjerama kojima se mogu ublaziti utjecaji suse, svakako najekonomicniji i
najpozeljniji je razvoj novih sorata s povecanom tolerancijom na susu. U cilju procjene
adaptabilnosti i tolerantnosti na susu tijekom 2017. godine proveden je poljski pokus na 19
lokacija Sirom RH u kojemu je u mikropokusima testirano po 32 komercijalna genotipa, a
na svakoj pokusnoj lokaciji prikupljani su od sjetve pa do Zetve u satnom rezimu sljedeci
meteoroloski podaci: temperatura 1 vlaga zraka, koli¢ina oborina, jacCina, brzina i smjer
vjetra, te vlaznost tla na dubini od 30 cm na dnevnoj bazi. U ovom radu detaljno prikazujemo
vremenske prilike utvrdene izravno u usjevima za 8 lokacija u Slavoniji, 6 u zapadnoj
Hrvatskoj, 3 u Istri i 2 u Dalmaciji. U radu se analizira intenzitet i trajanje razdoblja
nepovoljnih uzgojnih uvjeta u 2017. spram viSegodisnjih prosjeka, kao i razlike medu
lokacijama i posljedice na prosjecne prinose kukuruza i soje.

Kljucne rijeci: susa, temperatura zraka, oborina, kukuruz, soja
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locations across Croatia in 2017
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Summary

Numerous recent studies confirm the gradual rise of average daily temperatures over the last
few decades and the increased frequency of extreme years in terms of precipitation and
rainfall patterns, and numerous simulations indicate that this trend will continue in the
coming decades. Because of its significance and the dominant non-irrigation practice, the
production of maize and soybean in Croatia is threatening to average yield reduction and
great damage in extreme years, especially dry ones. To mitigate the effects of drought, it is
certainly the most economical and most desirable development of new cultivars with
increased drought tolerance. To assess the adaptability to drought in 2017, field trials with
maize and soybean, consisted of 32 commercial genotypes each, were performed on 19
locations across the country. At each location from sowing up to harvest in the hourly
regimen following meteorological data were collected: air temperature and humidity,
rainfall, wind speed and direction, as well as soil humidity at 30 cm depth (daily). Here we
show in detail the weather conditions determined directly within the crops for 8 locations in
Slavonia, 6 in western Croatia, 3 in Istria and 2 in Dalmatia. The paper analyzes the intensity
and duration of the period of unfavorable growing conditions in 2017 in comparison to
multiyear average values, as well as differences between locations and the consequences on
average yields of maize and soybean.

Key words: drought, air temperature, precipitation, maize, soybean
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Eastern European germplasm
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Summary

Common bean is a major and the most important grain legume for direct human consumption
in the world. Thousands of landraces, old and modern cultivars are maintained in gene banks
across the European continent. According to basic multi-crop passport descriptors and seed
characteristics, we selected over 800 accessions with distinct genotypes, covering diverse
environments from different parts of the European continent following the line East to West
and East to South. Altogether, we managed to obtain 782 accessions from 9 gene banks and
12 different geographic origins. To evaluate their genetic diversity, we applied 33 species-
specific SSR markers covering all linkage groups among Phaseolus vulgaris genome. Four
strategies were used to construct core collection combining different parameters of genetic
variability with the selection of the most, the least and proportionally equally arranged
significant representatives of each specific genetic cluster regarding to Bayesian approach.
Out of the entire collection, 63 highly diverse accessions were selected for core collection
on the basis of their genetic structure, without the geographic origin preference.
Additionally, we selected 14 representatives as standard genotypes for their specific
agronomically important traits. Final core collection represents valuable source of important
traits and (multiple) alleles with potential to carry biotic and abiotic stress resistance, having
a great value for common bean breeding programmes.

Key words: Phaseolus vulgaris, grain legumes, core collection, genetic markers
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Sazetak

Susni uvjeti 1 ekstremno visoke temperature kao posljedica klimatskih promjena se sve ¢esce
pojavljuju u jaCem intenzitetu na podrucju Hrvatske i postaju glavni uzrok niskih prinosa
najznacajnijih usjeva, osobito jarih Cije se najosjetljivije vegetacijsko razdoblje podudara s
pojavom suSe. Kukuruz je najzastupljeniji usjev u Republici Hrvatskoj i uzgaja se na oko
300 000 ha sto ¢ini gotovo 35 % udjela na oranicama. U razdoblju od 2000. do 2016. godine
zabiljezeno je nekoliko ekstremnih godina (2000., 2003.,2007., 2012.) u kojima je prosjean
prinos kukuruza bio manji od 4,5 t hal. Najudinkovitiji i ujedno najjeftiniji nadin
prevladavanja negativnog utjecaja suse je stvaranje hibrida tolerantnih na susu. U Hrvatskoj
ne postoji sustavni oplemenjivacki program kukuruza kojim bi se poboljsala tolerantnost na
susu niti je provodeno ciljano testiranje postoje¢ih hibrida na ovo svojstvo. Stoga je cilj ovog
istraZzivanja utvrditi adaptabilnost najzastupljenijih hibrida kukuruza u Hrvatskoj glede
tolerantnosti na susu radi identifikacije superiorne germplazme i razvoja novih tolerantnih
genotipova. Poljski pokusi postavljeni su u prolje¢e 2017. godine na 14 lokacija u
kontinentalnom dijelu Hrvatske u glavnim proizvodnim podruc¢jima kukuruza i na 5 lokacija
u primorskom dijelu Hrvatske, susi sklonim okolinama. Uzgajala su se 32 komercijalna
domaca i inozemna hibrida kukuruza FAO grupa od 300 do 600 u ukupno 22 poljska pokusa.
Na svim pokusnim lokacijama provedeno je prikupljanje preciznih mikrometeoroloskih
podataka kao i sustavna opazanja i mjerenja niza agronomskih svojstava uz analizu
simptoma suSe. Prvi rezultati analize prinosa zrna ukazuju na velike razlike izmedu lokacija
medu kojma su neke bile izrazito susne, ali i izmedu FAO grupa, odnosno pojedinih
genotipova. StatistiCki opravdane razlike izmedu genotipova u pogledu njihove razine
tolerantnosti na susu omogucit ¢e njihovo daljnje testiranje i koristenje u stvaranju hibrida
kukuruza prilagodenih uzgoju u susnim uvjetima.

Kljucéne rijeci: kukuruz, prinos, susa, tolerantnost, genotip
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Summary

Drought stress conditions and extremely high temperatures as a result of climate change are
increasingly occurring in Croatia causing yield reduction of the most important crops,
especially the spring crops whose most sensitive vegetation period coincides with the
occurrence of droughts. Maize is the most common crop in the Republic of Croatia and is
grown on about 300,000 ha, which makes almost 35% of the arable land for field crops
production. Between 2000 and 2016, there were several extreme years (2000, 2003, 2007,
2012) in which the average maize yield was less than 4.5 t ha't. The most efficient and at the
same time the cheapest way to overcome the negative impact of drought is the creation of
drought-tolerant hybrids. There is no systematic maize breeding program in Croatia for
improving the drought tolerance. Moreover, no targeted testing of existing hybrids has been
carried out on this trait. Therefore, the aim of this study is to determine the adaptability of
the most common maize hybrids in Croatia regarding tolerance to the drought in order to
identify the superior germplasm and to develop new tolerant genotypes. Field trials were set
up in the spring of 2017 at 14 locations in the continental part of Croatia in the main
production areas of maize and at 5 locations in the coastal part of Croatia representing the
environments prone to the drought. In total 32 commercial domestic and foreign maize
hybrids belonging to FAO groups 300 — 600 were grown in 22 field trials. At all sites,
precision micrometeorological data was collected as well as systematic observations and
measurements of a number of agronomic traits along with the analysis of drought symptoms.
The first results of grain yield analysis point to the large differences among locations of
which some were extremely dry, but also among FAO groups and individual genotypes as
well. The statistically proved difference between genotypes regarding their drought tolerance
level will enable their further testing and use in the creation of maize hybrids adapted for
growing under drought stress conditions.

Key words: maize, yield, drought, tolerance, genotype
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Sazetak

Sustav oplemenjivackog prava Europske zajednice osigurava pravo intelektualnog
vlasniStva za nove biljne sorte koje vrijedi na podrucju cijele Europske unije. Sustavom se
nastoji poticati i promicati stvaranje novih sorti te poboljSati kvaliteta proizvoda u korist
potroSaCa. Zastita nove biljne sorte podrazumijeva jamstvo iskljuivog prava na
iskoriStavanje te sorte. Sustav zastite Zajednice kojim upravlja Ured Zajednice za biljne sorte
(CPVO) osigurava dodanu vrijednost u smislu da oplemenjiva¢i mogu dobiti povrat ulaganja
na podrucju cijele Europske unije te se mogu zastiti svi botanicki taksoni. Do danas najveci
broj zahtjeva odnosi se na ukrasne vrste (oko 44 %), slijede poljoprivredne vrste (oko 28 %)
te vrsta povréa (oko 20 %) 1 voca (oko 6 %). Tehnicko ispitivanje je imperativ u postupku
zasStite sorte i svrha ovog ispitivanja jest utvrditi da su zadovoljeni kriteriji razli¢itosti,
ujednacenosti i postojanosti (DUS). Hrvatski centar za poljoprivredu, hranu i selo - Zavod
za sjemenarstvo i rasadnicarstvo u Osijeku provodi DUS tehnicko ispitivanje za potrebe
postupka priznavanja sorti poljoprivrednog bilja i sustava zastite biljnih sorti u R.Hrvatskoj
te je podnio zahtjev CPVO-u za dodjelu ovlastenja odnosno ,,Entrustmenta® za biljne vrste
pSenicu, jecam i kukuruz. Odlukom Administrativnog vije¢a Ureda Zajednice za biljne sorte
od 4. listopada 2017. godine, Hrvatskom centru za poljoprivredu, hranu i selo — Zavodu za
sjemenarstvo i rasadnicarstvo u Osijeku dano je ovlastenje za DUS tehnicko ispitivanje
pSenice i je€ma, §to je ujedno i potvrda kvalitete rada nasih tehnickih stru¢njaka na europskoj
razini kao i otvaranje mogucnosti hrvatskim oplemenjiva¢ima pSenice i jeCma da ostvare
svoje oplemenjivac¢ko pravo s europskom dimenzijom.

Kljuéne rijeci: DUS ispitivanje, pSenica, jecam, Europska zajednica
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Entrustment of DUS technical examination for wheat and barley on
EU level

Ivana Rukavina?, Ivan Varnical, Goran Juki¢!, Ivica Deli¢?

Croatian centre for agriculture, food and rural affairs — Institute for seed and seedlings, Usorska
19 — Brijest, Osijek, Croatia (ivana.rukavina@hcphs.hr)
Ministry of agriculture, Ulica.grada Vukovara 78, Zagreb, Croatia

Summary

The Community plant variety rights system provides an intellectual property right for new
varieties of plants which is valid throughout the European Union. The objective is to
encourage and promote the creation of new varieties and to improve the quality of products
for the benefit of consumers. Protecting a new plant variety entails granting exclusive rights
for the exploitation of the variety. The Community protection system managed by
Community plant variety office (CPVO) provides an added value in the sense that breeders
can get return on investment throughout the entire European Union and all botanical taxa are
eligible for protection. To date, ornamental species account for the largest number of
applications (around 44 %), ahead of agricultural species (around 28 %), vegetable species
(around 20 %) and fruit (around 6%). The technical examination is an imperative in process
of plant variety protection and it is crucial that the variety submitted meets conditions of
distinctness, uniformity and stability (DUS). The Croatian centre for agriculture, food and
rural affairs — Institute for seed and seedlings in Osijek carries out DUS technical
examination for purpose of plant variety registration and protection in Republic of Croatia
and application for Entrustment was submitted to CPVO for plant species wheat, barley and
maize. By decision of the Administrative council of the community plant variety office from
October 4™ 2017, the Croatian center for agriculture, food and rural affairs — Institute for
Seed and Seedlings in Osijek has been entrusted for DUS technical examination of wheat
and barley, which is also a confirmation of the quality of work our technical experts at
European level as well as opening the opportunities for Croatian wheat and barley breeders
to realize their plant breeder's rights with a European dimension.

Key words: DUS examination, wheat, barley, European Union
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Varijabilnost prinosa zrna soje u ovisnosti o genotipu i okolini uzgoja u
susnoj 2017. godini
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Hrvoje Saréevié?, Ivan Peji¢?
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*Visoko gospodarsku uciliste u Krizevcima, Milisava Demerca 1, KriZevci, Hrvatska
"Institut za jadranske kulture i melioraciju krsa, Put Duilova 11, Split, Hrvatska

8Institut za poljoprivredu i turizam, Karla Huguesa 8, Porec, Hrvatska

Sazetak

Od svih ekstremnih vremenskih nepogoda izazvanih klimatskim promjenama susa ima
najveci ekonomski utjecaj. Negativni utjecaj suse moguce je smanjiti raznim agrotehni¢kim
mjerama, ali je najucinkovitiji pristup razvoj sorti tolerantnih na susu. Stoga, postoji potreba
za razvojem germplazme soje tolerantne na susu, a adaptabilne na razli¢ite uvjete uzgoja.
Cilj ovog istrazivanja je procijeniti adaptabilnost hrvatskog sortimenta soje u funkciji
oplemenjivanja za tolerantnost na susu. Mreza poljskih pokusa soje postavljena je u 2017.
godini na 19 lokacija Sirom Hrvatske, a ukljucivala je 32 genotipa soje (17 domacih sorti, 7
introdukecija, 8 oplemenjivackih linija) razlicitih grupa zriobe. Na svim lokacijama obavljena
su mjerenja meteoroloskih podataka te niza agronomskih svojstava. S obzirom na vremenske
uvjete, 2017. godina je definirana na mnogim lokacijama kao susna godina. Prikupljeni i
analizirani podaci za prinos zrna ukazuju na razlike: (1) izmedu lokacija Sto je pokazatelj
razli¢itosti uzgojnih podrucja s obzirom na vremenske uvjete 1 tip tla; (2) izmedu genotipova
unutar lokacije $to pokazuje genetsku divergentnost testiranog materijala te (3) izmedu
lokacija unutar genotipa Sto je pokazatelj stupnja prilagodbe genotipa uvjetima uzgoja,
odnosno njegove interakcije s okolinom. Rezultati iz poljskih pokusa u 2017. godini
pokazuju razlike izmedu genotipova u stupnju prilagodbe na utvrdenu razinu suSe u
proizvodniji.

Kljucne rijeci: soja, prinos zrna, susa, okolina, adaptabilnost
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Variability of soybean grain yield in relation to genotype and growing
environment in dry 2017 year

Aleksandra Sudari¢!, Snjezana Cavlovi¢ak?, Ivan Varnica3, Goran Juki¢®, Sasa Vuleti¢?,
Domagoj Stepinac*, Marko Mari¢evi¢*, Dario Iljki¢®, Mirta Rastija®, Vesna Samobor?®,
Gvozden Dumi¢i¢’, Stipe Ivi¢/, Sara Godena®, Jerko Gunjaca?, Marija Pecina?, Hrvoje
Saréevi¢?, Ivan Peji¢?

Agricultural Institute Osijek, Juzno predgrade 17, Osijek, Croatia
(aleksandra.sudaric@poljinos.hr)
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Summary

Among all extreme weather disasters caused by climate change, drought has the largest
economic impact. The negative effect of drought can be reduced by various agrotechnical
measures, but the most efficient approach is the development of tolerant varieties. Therefore,
there is a need for the development of soybean germplasm tolerant on the drought and
adaptable to the various growing conditions. The aim of this study is to evaluate the
adaptability of the Croatian soybean cultivars in the function of breeding for drought
tolerance. Soybean field trials network was set up in 2017 on 19 locations across Croatia,
including 32 soybean genotypes (17 national and 7 foreign varieties, 8 elite breeding lines)
of different maturity groups. At all locations meteorological data and many agronomic traits
were collected. Regarding weather conditions, 2017 was at many locations defined as a dry
year. Results for grain yield indicate on differences: (1) among locations which is an
indicator of the diversity of growing areas considering weather conditions and soil type; (2)
among genotypes within the location showing the genetic divergence of the tested material,
and (3) among locations within genotype, indicating the degree of adaptation, i.e. genotype
X environment interaction. Results from the field trials in 2017 show the differences among
genotypes in the degree of adaptability to the determined level of drought in the production.

Key words: soybean, grain yield, drought, environment, adaptability
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Stupanj modifikacije zrna jema ozimih i jarih sorti tijekom sladenja

Gordana Simié, Ivan Abi¢i¢, Kresimir Dvojkovi¢, Daniela Horvat, Georg Drezner,
Alojzije Lali¢

Poljoprivredni institut Osijek, Juzno predgrade 17, Osijek, Hrvatska (gordana.simic@poljinos.hr)
Sazetak

Sladenje je proces tijekom kojeg se u kontroliranim uvjetima zrno je¢ma kao i zrno drugih
zitarica pretvara u slad. Proces zapocinje mocenjem zrna u vodi za vrijeme kojeg apsorbirana
voda aktivira enzime prirodno prisutne u zrnu te stimulira stvaranje novih. U ovoj fazi zrno
se priprema za klijanje te dolazi do razvijanja korjenci¢a. Oslobodeni i aktivirani enzimi
reguliraju niz razli¢itih biokemijskih promjena koje ¢e rezultirati modifikacijom samog zrna
je¢ma. Modifikacija endosperma obuhvaca strukturne promjene i enzimsku razgradnju
proteinskih 1 ugljikohidratnih rezervi zrna kao i gradevnih sastojaka stani¢nih stijenki. Kao
preduvjet dobre modifikacije mikrosladenjem traze se odredene karakteristike zrna te
laboratorijski procesni parametri koji se moraju ispuniti u cilju dobivanja zadovoljavajuce
kvalitete slada. Cilj ovog rada bio je analizirati indikatore modifikacije endosperma zrna
sorti ozimog 1 jarog jeCma podvrgnutih procesu mikrosladenja. Uzorci zrna jeCma za
sladenje prikupljeni su iz pokusnih polja Poljoprivrednog instituta Osijek tijekom tri godine.
Dobiveni parametri kvalitete slada indiciraju postojanje razliCitosti u sveukupnoj
modifikaciji izmedu ozimih i jarih sorti je¢ma. Te razlike vidljive su iz rezultata za koli¢inu
ekstrakta slada, friabilnost, razliku u koli¢ini ekstrakta izmedu fino 1 grubo samljevenog
slada te viskoznost sladovine.

Kljuéne rijeci: jeCam, sladenje, kvaliteta, friabilnost, viskoznost
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Extent of modification of winter and spring barley grain during malting

Gordana Simié, Ivan Abi¢i¢, Kre$imir Dvojkovi¢, Daniela Horvat, Georg Drezner,
Alojzije Lali¢

Agricultural Institute Osijek, Juzno predgrade 17, Osijek, Croatia (gordana.simic@poljinos.hr)
Summary

Malting is the process in which barley and other cereal grains are converted into malt under
controlled conditions. It begins with hydration of the grain during which the absorbed water
activates the enzymes naturally present in the grain and stimulates the creation of new ones.
At this phase grain is prepared to germinate and germ and rootlets are developing. The
liberated and activated enzymes are controlling diverse biochemical changes that will result
in modification of the barley grain itself. Endosperm modification refers to structural
changes and enzyme degradations of the protein and carbohydrate reserves as well as
structural cell wall constituents. Good modification requires certain barley characteristics
and laboratory processing parameters to be fulfilled to produce the quality malt. In this work
winter and spring type barley varieties were subjected to malting process in order to analyse
their overall endosperm modification indicators. Barley grains were collected from the field
trials conducted at the Agricultural Institute Osijek during three years. Malting
characteristics indicated existing variability in grain modification patterns during malting
between winter and spring barley varieties. These differences were evident from results of
malt extract content, friability, extract difference between fine and coarse ground malt, and
viscosity.

Key words: barley, malting, quality, friability, viscosity
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Mikotoksini Fusarima u sladu pSenice
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Sazetak

PSenica (Triticum aestivum L.), uz jeCam, je uobicajena kultura koja se koristi u industriji
pivarstva. Mnogi ljudi vole pSeni¢no pivo zbog posebnog okusa koji nema jak intezitet kao
u jeCma. Medutim, mikotoksini u sladu pSenice nisu dobro istrazeni. Problem je porast
koncentracije ili transformacije tijekom postupka proizvodnje piva, a oneiS¢enje moze
smanjiti kvalitetu slada. Opcenito, jedno od glavnih pitanja sigurnosti hrane za usjeve je
onecis¢enje mikotoksinima Fusarium vrstama. Mikotoksini mogu dovesti do razlicitih
zdravstvenih problema, a jedno od glavnih ogranicenja u procjeni rizika je nedostatak
razumijevanja razvoja mikotoksina i transformacije tijekom procesa sladenja. U prethodnim
istrazivanjima dokazano je da su Fusarium toksini presli u pivo, ako su prethodno bili
prisutni u je¢mu koji se koristio za proizvodnju ili ako je doslo do pojave Fusarium vrsta
tijekom sladenja. U nasem istrazivanju istrazeni su u¢inci Fusarium vrsta na proizvodnju
razli¢itih mikotoksina u zrnu i slada nakon Fusarium inokulacije. Analiza mikotoksina
uzoraka pSenice pomocu LC-MS/MS pokazala je da su dominantni mikotoksini
deoksinivalenol (DON), 3-acetil deoksinivalenol (3-ADON) i nivalenol (NIV). DON je
smanjen tijekom procesa sladenja, dok je 3-ADON povecan u sladu u odnosu na zrno. T-2 i
HT-2 toksini pojavili su se zajedno i pronadeni su u malom broju samo u prirodno zarazenim
uzorcima. Zearelenon (ZEN) je mikotoksin koji se pojavio samo u ps$eni¢nom sladu kao
posljedica oneciS¢enja slada. Ovi podaci upucuju na to da Fusarium vrste koje zagaduju
materijal zrna mogu imati ogroman utjecaj na mikotoksine u sladu. Takoder njihova
koncentracija moze rasti tijekom sladenja, iako je to tesko predvidjeti i bit ¢e istrazivano i
nadalje.

Ovaj rad djelomicno je financiran od strane Hrvatske zaklade za znanost (HRZZ-UIP-2014-
9188).

Kljucne rijeci: FHB, kvaliteta, fotosinteza, pSenica
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Summary

Wheat (Triticum aestivum L.), beside barley, is a common crop used in the beer malting
industry. Many people prefer wheat beer due to special taste that contributes less flavor than
barley. However, mycotoxins in the wheat malt are not very well explored. The colossal
issue is the ability of mycotoxins to endure, increase or transform during the brewing
process, and contamination can decrease the malting quality of the crop. In general, one of
the major food safety issues for cereal crops is mycotoxin contamination by Fusarium
species. Mycotoxins are critical components in a diverse array of health concerns, and one
of major limitation in risk assessment has been the lack of understanding of the mycotoxin
development and transformation during malting process. In previous researches, it was
proven that Fusarium toxins were transferred to the beer, if they have previously been
present in the barley used for brewing, or if the growth of Fusarium species has occurred
during the barley malt preparation. In our research, the effects of Fusarium species on the
production of different mycotoxins in the grain and corresponding malts after Fusarium
artificial inoculation of winter wheat varieties in the field were investigated. The mycotoxin
analysis of the wheat samples by LC-MS/MS revealed that the predominant mycotoxins
were deoxynivalenol (DON) followed by 3-acetyl deoxynivalenol (3-ADON) and nivalenol
(NIV). DON decreased during the malting process, while 3-ADON was increased in malt in
comparison to grain. T-2 and HT-2 toxins occurred together and were only found with low
incidence only in naturally infected grains produced by native Fusarium species.
Zearelenone (ZEN) is a mycotoxin that occurred only in wheat malt as a result of malting
contamination. These data suggest that Fusarium species that contaminate the grain material
might have huge impact on mycotoxins in malt. Fusarium mycotoxins can grow during
malting, although exact behavior is difficult to predict and will be focus of the further
research.

Acknowledgments: This work has been supported in part by Croatian Science Foundation
(HRZZ-UIP-2014-9188).
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Uloga i znacaj Laboratorija za ispitivanje sjemena, ZSR, HCPHS u
sjemenarstvu Republike Hrvatske

Sanja Spoljari¢ Markovi¢, Marijana Béhm, Renata Hanzer

Hrvatski centar za poljoprivredu, hranu i selo, Zavod za sjemenarstvo i rasadnicarstvo,
Usorska 19, Brijest, Osijek, Hrvatska (sanja.spoljaric@hcphs.hr)

Sazetak

Laboratorij za ispitivanje sjemena ustrojen je kao odjel Zavoda za sjemenarstvo |
rasadnicarstvo (ZSR), Hrvatskog centra za poljoprivredu, hranu i selo (HCPHS). Podrucja
djelatnosti laboratorija su ispitivanje kvalitete sjemena, utvrdivanje prisutnosti GMO-a, te
pruZanje znanstveno stru¢ne potpore nadleznim upravama Ministarstva poljoprivrede i
Ministarstva zdravstva. Od 2015. godine laboratorij provodi monitoring svih certificiranih
partija sjemena soje na prisutnost GMO-a. Laboratorij provodi nadzor nad radom ovlastenih
laboratorija i ovlastenih uzorkiva¢a kroz postupak naknadne kontrole ponovljenim
ispitivanjem i uzorkovanjem 5-10% ve¢ ispitanih partija sjemena, a radi provjere ispravnosti
rezultata ispitivanja i uzorkovanja. Prateci potrebe trzista RH za provodenjem kemijskih
analiza zrna Zitarica (sadrzaj proteina, udio vlage, sadrzaj ulja, sedimentacijska vrijednost
itd.) HCPHS je u postupku nabave NIR uredaja koji ¢e se koristiti za potrebe trzista te
potrebe postupka priznavanja novih sorti poljoprivrednog bilja. Kako bi ostvario zadane
ciljeve i osigurao kvalitetu rada laboratorij ima uspostavljen sustav kvalitete koji ispunjava
uvjete ISTA Akreditacijskog standarda, ISO norme HRN EN ISO/IEC 17025, te vazecih
ISTA Medunarodna pravila za ispitivanje sjemena. Laboratorij provodi neovisna
uzorkovanja i ispitivanja, te Siri svoje aktivnosti nastoje¢i zadovoljiti zahtjeve i o¢ekivanja
domace i medunarodne industrije sjemena.

Kljucne rijeci: laboratorij, kvaliteta sjemena, GMO, kvaliteta zrna poljoprivrednog bilja,
akreditacija
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Role and significance of seed testing Laboratory, ISS, CCAFRA in
Croatian seed production
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Summary

The Seed Testing Laboratory is one of the departments of the Institute for Seed and Seedlings
(ISS), Croatian Centre for Agriculture, Food and Rural Affairs (CCAFRA). Fields of
activities of laboratory are testing of seed quality, determination of the presence of GMOs
and the provision of scientific and professional support to the competent directorates of the
Ministry of Agriculture and the Ministry of Health. From 2015, the laboratory is monitoring
all certified seed lots of soybean for the presence of GMOs. The laboratory performs
supervision of the work of other authorized laboratories and authorized seed samplers
through a post control procedure by repeated testing and sampling of 5-10% of seed lots
already tested to verify the accuracy of the testing and sampling results. Following the
Croatian market needs for chemical analysis of cereal grains (protein content, moisture
content, oil content, sedimentation value, etc.) CCAFRA is in the process of procurement of
NIR (near-infrared) device to be used for market needs as well as the needs for registration
of new varieties of agricultural plants. In order to achieve set goals and ensure the quality of
work laboratory has organized and implemented quality system that meets the requirements
of the ISTA Accreditation Standard for Seed Testing and Seed Sampling, ISO Standard HRN
EN ISO/IEC 17025 and the current ISTA International Rules for Seed Testing. The
laboratory conducts independent sampling and testing and expanding activities striving to
meet the requirements and expectations of the domestic and international seed industry.

Key words: laboratory, seed quality, GMO, grain quality, accreditation
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Sazetak

Lucerna i crvena djetelina su najpoznatije viSegodisnje leguminoze, bogat izvor visoko
nutritivne voluminozne krme za ishranu stoke. Danas je zbog niske razine i nedostatne
proizvodnje biljnih bjelancevina za Zivotinjsku i ljudsku ishranu u veéini zemalja EU
poboljsanje kvalitete leguminoza jedan od strateSkih ciljeva brojnih oplemenjivackih
programa. Cilj rada bio je utvrditi variranje udjela bjelancevina (SB) te neutralnih i kiselih
detergent vlakana (NDV, KDV) kod 47 sorti i populacija lucerne (L) i crvene djeteline (CD),
procijeniti relativnhu hranidbenu vrijednost (RHV) i identificirati pozeljne superiorne
materijale za daljnje poboljSanje svojstava kvalitete. Uzorci zelene mase svake
populacije/sorte uzeti su u drugom otkosu druge godine uzgoja (2016.) iz tri ponavljanja
ranije zasnovanog poljskog pokusa na Poljoprivrednom institutu Osijek. Kemijska analiza
provedena je prema standardnom protokolu (FOSS Tecator Kjeltec 2300 i FOSS Tecator
FiberCup 2021/2023). Utvrdene su znacajne razlike (p=0,01) izmedu populacija/sorti za sva
promatrana svojstva. Variranje se kretalo od 21,2-23,1% (L) i 18,5-21,8% (CD) za SB, od
38,2-44,6% (L) i 40,4-47% (CD) za NDV, od 28,4-32,7% (L) i 24,6-31,5% (CD) za KDV.
Kod obje biljne vrste RHV se kretala u rasponu od 129,9-161,3, Sto ih prema standardima
kvalitete za krmne leguminoze svrstava u kategoriju visoko kvalitetnih do izvrsnih krmiva.
Identificirano je nekoliko superiornih populacija koje ¢e se koristiti za daljnje poboljSanje
nutritivne vrijednosti krmnih kultura.

Kljucne rijeci: lucerna, crvena djetelina, kvaliteta krme, populacije, oplemenjivanje
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Assessment of quality properties of perennial forage legumes

Marijana Tucak, Svetislav Popovi¢, Tihomir Cupic’, Goran Krizmani¢, Daniela Horvat

Agricultural Institute Osijek, Juzno predgradje 17, 31000 Osijek, Croatia (mtucak@poljinos.hr)
Summary

Alfalfa and red clover are the most popular perennial forage legumes and rich sources of
high nutritional voluminous forage for livestock feed. Today, due to low level and
insufficient production of plant proteins for both animal and human nutrition, in most EU
countries the improvement of the quality of legumes is one of the strategic goals of numerous
breeding programs. The aim of the study was to determine the variation of protein content
(PC) and neutral and acid detergent fiber (NDF, ADF) in 47 alfalfa (A) and red clover (RC)
cultivars/populations, to estimate relative feed value (RFV) and to recognize desirable
superior materials for further improvement of quality properties. Samples of the green mass
of each population/cultivar were taken in the second cut of the second growth season (2016)
from three repetitions of an established field experiment at the Agricultural Institute Osijek.
The chemical analysis was performed according to standard protocol (FOSS Tecator Kjeltec
2300 and FOSS Tecator FiberCup 2021/2023). Significant differences (p=0.01) between
populations/cultivars were found for all observed traits. The variation ranged from 21.2-
23.1% (A) and 18.5-21.8% (RC) for PC, 38.2-44.6% (A) and 40.4-47% (RC) for NDF and
28.4-32.7% (A) and 24.6-31.5% (RC) for ADF. In both plant species RFV ranged from 129.9
to 161.3, which, according to the quality standards for forage legumes, is classified as a
category of high quality to excellent fodder. Several superior populations were identified
and will be used to further improve the nutritional value of forage crops.

Key words: alfalfa, red clover, forage quality, populations, breeding
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Izrada srznih kolekcija hrvatskih genetskih izvora graha

Monika Vidak?, Zlatko Liber?3, Zlatko Satovi¢™3, Martina Grdisal?,
Klaudija Carovi¢-Stanko*?

YAgronomski fakultet Sveucilista u Zagrebu, Zavod za sjemenarstvo, Svetosimunska cesta 25,
Zagreb, Hrvatska (kcarovic@agr.hr)

*Prirodoslovno-matematicki fakultet Sveucilista u Zagrebu, Bioloski odsjek Marulic¢ev trg 94/ 11,
Zagreb, Hrvatska

Znanstveni centar izvrsnosti za bioraznolikost i molekularno oplemenjivanije bilja, Sveto$imunska
cesta 25, Zagreb, Hrvatska

Sazetak

Cilj istrazivanja bio je analizirati genetsku raznolikost i strukturu 299 primki graha u svrhu
izrade srznih kolekcija hrvatskih genetskih izvora graha. Srzne su kolekcije uspostavljene
pomocu dva algoritma (PowerCore i MSTRAT) koji koriste maksimizacijsku (M) strategiju
na temelju rezultata genetske analize pomocu 26 mikrosatelitnih biljega. Analize skupina na
temelju matrice udaljenosti kao i na temelju modela ukazale su na postojanje triju skupina u
skladu s rezultatima analize tipa fazeolina. Primke graha su svrstane u 10 skupina koje
predstavljaju najces¢e morfotipove (tradicijske kultivare) u Hrvatskoj, te u mijeSanu skupinu
manje zastupljenih morfotipova. Utvrdeno je postojanje 245 jedinstvenih genotipova. Srzna
kolekcija odabrana upotrebom algoritma PowerCore sastojala se od 40 genotipova
predstavljaju¢i tako najmanji podskup primki u kojem su sadrzani svi aleli zapazeni u
cjelokupnoj kolekciji. Algoritmom MSTRAT utvrden je podskup od 20 genotipova koji je
imao nesignifikantno manje alelno bogatstvo u odnosu na cjelokupnu kolekciju.
Maksimiziranjem genetske raznolikosti u reduciranom skupu genotipova, srzna kolekcija od
20 primki ¢e olaks$ati buduca istrazivanja raznolikosti graha upotrebom fenotipizacije visoke
propusnosti kao i genotipizacije pomocu sekvenciranja nove generacije.

Kljuéne rijeci: srina kolekcija, grah, tradicijski kultivari, mikrosatelitni biljezi

122 53. hrvatski i 13. medunarodni simpozij agronoma | 18. do 23. veljace 2018., Vodice, Hrvatska


mailto:kcarovic@agr.hr

03 | Genetics, Plant Breeding and Seed Production

Development of core collections of Croatian common bean genetic
resources

Monika Vidak?, Zlatko Liber??, Zlatko Satovié*®, Martina Grdi3a'®, Klaudija Carovi¢-
Stanko!?

'Faculty of Agriculture, University of Zagreb, Department of Seed Science and Technology,
SvetoSimunska cesta 25, Zagreb, Croatia (kcarovic@agr.hr)

2 Faculty of Science, University of Zagreb, Department of Botany, Maruli¢ev Trg 20/II, 10000
Zagreb, Croatia

3Centre of Excellence for Biodiversity and Molecular Plant Breeding (CroP-BioDiv),
SvetoSimunska cesta 25, 10000 Zagreb, Croatia

Summary

The aim of this study was to analyze genetic diversity and structure of 299 common bean
accessions to construct core collections that represent the Croatian common bean germplasm
with minimum repetitiveness. A total of 26 microsatellites markers were used to construct a
set of core collections using two algorithms (PowerCore and MSTRAT) based on
maximization (M) strategy. Distance- and model-based analyses based on microsatellite
markers revealed the presence of three clusters in congruence with the results of phaseolin
type genotyping. Accessions were classified into 10 groups representing the morphotypes
(landraces) most frequently found in Croatia and in a mixed group of less common
morphotypes. Microsatellite analysis revealed a total of 245 unique genotypes. The core
collection obtained by the PowerCore was composed of 40 genotypes, representing the
smallest set of accessions with the full coverage of the alleles present in the entire collection.
MSTRAT algorithm selected a subset of 20 accessions with insignificantly smaller allelic
richness as compared to the entire collection. By maximizing genetic diversity in a reduced
set of genotypes, the core subset of 20 accessions could facilitate future efforts in assessing
common bean diversity by high-throughput phenotyping and genotyping using next-
generation sequencing approaches.

Key words: core collection, common bean, landraces, microsatellite markers
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Antioxidative effects of Bauhinia acuminata water extract in rat

Amornnat Thuppia, Pornrut Rabintossaporn, Suphaket Saenthaweesuk, Nuntiya Somparn

Department of Preclinical Science, Faculty of Medicine, Thammasat University, Rangsit Campus,
Khlong Luang, Pathumthani, 12120 Thailand (phungamornnat@hotmail.com)

Summary

The aim of this study was to determine the antioxidant effects of aqueous leaves extract of
Bauhinia acuminata (BA) in rat. The extract was screened for its phytochemical contents
and antioxidant activity in vitro. Moreover, the extract was studied in rats to evaluate its
effects in vivo. Rats were orally administered with the extract at the dose of 50, 100 and 200
mg/kg for 28 days. Phytochemical screening of the extracts showed the presence of saponin,
alkaloid, cardiac glycosides, flavonoids, tannin and steroid compounds. The extract
contained phenolic compounds 53.36 £ 1.01 mg of gallic acid equivalents per gram BA
extract. The free radical scavenging activity assessed by DPPH assay gave ICso of 44.47 +
2.83 pg/mL, which is relatively lower than that of BHT with 1Cso of 12.34 = 1.14ug/ml. In
the animals, the extract was well tolerated by the animals throughout the 28 days of study as
shown by normal serum levels AST, ALP, ALT, BUN and Cr as well as normal histology
of liver tissue. Significantly reduction of serum oxidative stress markers malondialdehyde
(MDA) was found in rat treated with BA extract compared with control. The study provides
evidence that Bauhinia acuminata (BA) extract exhibits direct antioxidant properties and
induces cytoprotective enzyme in vivo.

Key words: Bauhinia acuminata, antioxidant, malondialdehyde (MDA), oxidative marker
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Evaluation of papaya extract on DNA damage and cell signaling in
keratinocytes exposed to ultraviolet radiation

Linda Chularojmontrit, Khwandow Kunchana?, Thanakorn Surarak,
Suvara Wattanapitayakul?

lDepartment of Preclinical Sciences, Faculty of Medicine, Thammasat University, Thailand
’Department of Pharmacology, Faculty of Medicine, Srinakharinwirot University, Thailand
(suvara@gmail.com)

Summary

Ultraviolet (UV) radiation is one of major causes of skin cancer, especially non-melanoma
skin cancer. Therefore, protection of skin cells from the damaging effect of UV radiation
would be a promising way to prevent the development of skin cancer. Carica papaya has
been reported to possess several pharmacological properties; however it has not been
elucidated for its capability in skin protection from UV radiation. Thus, this study was aimed
to investigate the protective effect of unripe C. papaya aqueous extract (CPW) on UV
radiation-induced cellular damage. The human keratinocyte cell line (HaCaT) was exposed
to UVB at 40 mJ/cm? in the presence or absence of CPW pretreatment. The cytoprotective
effect of CPW was evaluated by MTT assay. The intracellular ROS generation was detected
by DCF using flow cytometry. The alteration in cyclobutane pyrimidine dimer (CPD) and
PGE2 was evaluated by ELISA. The number of apoptotic cells was measured by Hoechst
staining. Western blot analysis was used to determine the expression of COX-2 and signaling
of p38, Akt, and NFKkB. Pretreatment with CPW significantly increased cell viability after
cells were exposed to UVB irradiation. The reduction in apoptotic cells were in concordance
with MTT assay. Cellular oxidative stress was attenuated by CPW pretreatment both with
and without UV exposure. CPW markedly decreased COX-2 expression and activation of
NFkB in UV treated cells. The production of PGE2 was also decreased with CPW
pretreatment. There are certain parameters that were not altered by CPW pretreatment,
including CPD levels, p38 and Akt signaling. These findings suggest that CPW could
effectively protect human keratinocyte damage induced by UV radiation through reductions
of intracellular ROS, apoptosis, PGE2, NFkB, and COX-2. Thus, CPW may be a candidate
for the development of skin protection products.

Keywords: antioxidants, papaya, epidermis, keratinocytes, ultraviolet ray, prostaglandin
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BioloSke, ekoloske i ukrasne karakteristike javora negundovca (Acer
negundo L.) s primjenom na krajobraznim povrsinama grada Knina

Boris Dorbi¢?!, Nikolina Bua¢!, Emilija Friganovi¢!, ElIma Temim?, Ljiljana Nanjara®,
Alisa Hadziabuli¢?, Bojan Simovski®

Weleuciliste ,, Marko Maruli¢* u Kninu, odjel poljoprivreda krsa, Kresimirova 30, Knin, Republika
Hrvatska (bdorbic@veleknin.hr)

2Univerzitet “Dzemal Bijedi¢“ Mostar, Agromediteranski fakultet, Univerzitetski kampus bb,
Mostar, Republika Bosna i Hercegovina

SUniverzitet Sv. Kiril i Metodij Skopje, Sumarski fakultet Skopje, Katedra za botaniku i
dendrologiju, Ul. 16 Makedonska brigada br. 1, Skopje, Republika Makedonija

Sazetak

Javor negundovac (Acer negundo L.) je listopadno drvo iz Sjeverne Amerike, a u Hrvatsku
jeuvezen pocetkom 20. stoljeca. Cijenjen je u péelarstvu, Sumarstvu, krajobraznom uredenju
te je vrlo invazivna vrsta. Od ukrasnih karakteristika vrste mogu se izdvojiti deblo, kora,
habitus, grane, listovi, cvjetovi i plodovi. Zbog svoje velike prilagodljivosti podnosi vrlo
siromasna tla te polozaje koji su izloZzeni suncu, susi, hladno¢i 1 sjeni. Najrasprostranjeniji je
u kontinentalnom i submediteranskom dijelu Hrvatske. A. negundo se s vremenom dosta
rasirio tako da je na podruc¢ju Hrvatske svrstan u invazivnu alohtonu vrstu. Prema
literaturnim izvorima navedena vrsta za sada ne pri¢injava ozbiljnije Stete autohtonoj
vegetaciji. Negundovac (Acer negundo L.) slabo je zastupljena dendroloSka vrsta na
gradskim krajobraznim povrsinama Knina, kao soliter, u drvoredu ili u skupinama. Metodom
promatranja je takoder uoceno da u pogledu odrZavanja i njege stabala A. negundo na
krajobraznim povrSinama nuzno posvetiti vise paznje u formiranju kro$nje. Nisu uocena
njegova stabla van gradskih krajobraznih povrSina. Anketno istraZivanje je provedeno
tijekom druge polovice 2017. godine na uzorku od 50 ispitanika s podrucja grada Knina i
okolice. Temeljem anketnog istraZivanja ispitanici su dodijelili vrlo dobre ocijene ukrasnim
karakteristikama i ugodnosti prisustva A. negundo na krajobraznim povrSinama Knina.
Ponesto su loSije ocijenili ulogu navede vrste u pcelarstvu, Sumskim melioracijama i
urbanom Sumarstvu. Veci broj ispitanika ne zna da je A. negundo vrlo invazivna vrsta.

Kljucne rijeci: Acer negundo L., biologija, ekologija, krajobrazna valorizacija, Knin
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Biological, ecological and ornamental characteristics of ash-leaf maple
(Acer negundo L.) with application on landscape surfaces of the city of
Knin

Boris Dorbi¢?!, Nikolina Bua¢t, Emilija Friganovi¢!, ElIma Temim?, Ljiljana Nanjara?, Alisa
HadZziabuli¢?, Bojan Simovski®

YUniversity of Applied Sciences ,,Marko Maruli¢ “ in Knin, Department of agriculture karst,
KreSimirova 30, Knin, Republic of Croatia (bdorbic@veleknin.hr)

2Universily ,,DzZemal Bijedi¢“ Mostar, Agromediterranean faculty,University campus, Mostar,
Republic of Bosnia and Herzegovina

3St. Cyril and Methodius University in Skopje, Faculty of forestry, Department of botanics and
dendrology, Ul. 16 Makedonska brigada br. 1, Skopje, Republic of Macedonia.

Summary

Ash-leaf maple or boxelder (Acer negundo L.) is a deciduous tree that originates from North
America. It was imported into Croatia at the beginning of the 20" century. It is highly valued
in bee-keeping, forestry and landscape architecture and it is a highly invasive species.
Amongst the ornamental characteristics it is important to highlight its tree trunk, tree bark,
habitus, branches, leaves, flowers and fruits. Due to its high adaptability it tolerates very
poor soils and positions exposed to the sunlight, drought, cold and shade. It is the most
widespread in the continental and sub-Mediterranean parts of Croatia. In time A. negundo
became considerably widespread and hence, it was considered as an invasive alien species
in Croatia. According to the references provided from professional literature, the previously
mentioned tree species does not currently do any serious damage to the autochthonous
vegetation. Ash-leaf maple (Acer negundo L.) is a sparsely distributed woody species in
urban landscape surfaces of Knin, as a solitary tree, in tree lines or in groups of trees.
Moreover, using the observation method concerning maintenance and care of A. negundo on
landscape surfaces, it was noted that more attention needs to be paid to the formation of the
tree top. These trees have not been found outside the urban landscapes. The survey research
was conducted in the second half of 2017 on a sample comprising of 50 respondents
originating from the city of Knin and its outskirts. Based on the findings of the survey
research the respondents gave very good grades to ornamental characteristics and the
comfort of the presence of A. negundo on the landscape surfaces of Knin. The role of the
previously mentioned tree species received slightly lower grades in bee-keeping, forest
meliorations and urban forestry. A considerable number of those surveyed was unaware of
the fact that A. negundo is a highly invasive tree species.

Key words: Acer negundo L., biology, ecology, landscape valorisation, Knin
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Percepcije i stavovi o0 ukrasnim karakteristikama i primjeni
submediteranskog listopadnog drveca u zimskom razdoblju

Boris Dorbi¢!, Sandra Duki¢!, Emilija Friganovi¢!, Margarita Davitkovska?, Zvezda
Bogevska?, Ana Vujosevi¢®, Sandra Popovi¢®

YWeleuciliste ,, Marko Maruli¢* u Kninu, odjel poljoprivreda krsa, Kresimirova 30, Knin, Republika
Hrvatska (bdorbic@veleknin.hr)

Univerzitet Sv. Kiril i Metodij Skopje, Fakultet za poljoprivredne znanosti i hranu Skopje, Katedra
za Povréarstvo i cvjecarstvo, Ul. 16 Makedonska brigada br. 3, Skopje, Republika Makedonija.
*Poljoprivredni fakultet Univerziteta u Beogradu, Katedra za ratarstvo i povrtarstvo, Nemanjina 6,
Beograd-Zemun, Republika Srbija.

Sazetak

Kod projektiranja razli¢itih krajobraznih povrsina odabir prikladnog drveca vrlo je vazan jer
ono Cesto odreduje izgled i ugodu otvorenom prostoru. Potrebno je uzeti u obzir ukrasne
vrijednosti vrste tijekom cijele godine. | u zimskom razdoblju neko listopadno drveée moze
pokazati svoje dekorativne vrijednosti. U submediteranskom klimatu, kojem pripada i grad
Knin moZe se izdvojiti 10-tak vrsta drveca s jednom ili viSe ukrasnih karakteristika (habitus,
kora, deblo, grane, grancice i plodovi) u zimskom razdoblju. To su sljedece vrste: Celtis
australis L., Ulmus pumila L., Tilia cordata Mill., Morus nigra L., Aesculus hippocastanum
L., Acer negundo L. i dr. Slijedom navedenog cilj rada je bilo istrazivanje percepcija i
stavova o ukrasnim karakteristikama 1 primjeni listopadnog submediteranskog drveca u
zimskom razdoblju. Anketno istrazivanje je provedeno tijekom travnja i svibnja 2017.
godine na uzorku od 50 ispitanika s podrué¢ja grada Knina i okolice. Temeljem navedenih
Istrazivanja doslo se do spoznaja da ispitanici sa podru¢ja grada Knina i njegove okolice s
prosje¢nom ocjenom dobar vrednuju ukrasne karakteristike 1 primjenu za osam od devet
odabranih vrsta drveca. Najbolje ocjene su dodijelili hibridnoj platani Platanus x hispanica
Minchh. Vrsta im se najvjerojatnije dopada zbog njenog neobi¢nog izgleda (habitus, plod,
deblo itd.) i manje primjene u parkovima i krajobraznim povrSinama. Rezultati ovog
istrazivanja mogu biti iskorisSteni kod projektiranja razli¢itih krajobraznih povr$ina u smislu
povecanja ugode i1 zadovoljstva korisnika.

Kljuéne rijeci: listopadno drvece, zimsko razdoblje, estetika, percepcija, Knin
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Perceptions and attitudes about ornamental characteristics of sub-
mediterranean decidious trees during the winter season
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YUniversity of Applied Sciences ,,Marko Maruli¢“ in Knin, Department of agriculture karst,
KreSimirova 30, Knin, Republic of Croatia (bdorbic@veleknin.hr)

2St. Cyril and Methodius University in Skopje, Faculty of Agricultural Sciences and Food,
Department of Horticulture and floriculture, Ul. 16 Makedonska brigada br. 3, Skopje, Republic of
Macedonia

SFaculty of Agriculture, University of Beograd, Department of Crops sciense and vegetables,
Nemanjina 6, Beograd-Zemun, Republic of Serbia.

Summary

The selection of appropriate trees is extremely important whilst designing different
landscape surfaces, since it frequently defines both the appearance and the comfort of the
open space. Ornamental values of the tree species throughout the year need to be considered.
Some deciduous trees can show their ornamental value even during the winter season. Due
to one or more ornamental characteristics (habitus, tree bark, tree trunk, branches, twigs and
fruits) during the winter season, around 10 species of trees can be highlighted in the sub-
Mediterranean climate, which is also the climate in the city of Knin. They include the
following tree species: Celtis australis L., Ulmus pumila L., Tilia cordata Mill, Morus nigra
L., Aesculus hippocastanum L., Acer negundo L. etc. Consequently, the objective of this
paper was to conduct research on perceptions and attitudes about ornamental characteristics
and the use of deciduous sub-Mediterranean trees during the winter season. The survey
research was conducted in April and May of 2017 on a sample of 50 respondents originating
from the area of the city of Knin and its outskirts. Based on the findings of the previously
mentioned research, the conclusion was reached that the respondents originating from the
city of Knin and its outskirts evaluated the ornamental characteristics for the use of eight out
of nine selected tree species with the average grade good. The hybrid plane tree referred to
as London plane or Platanus x hispanica Munchh received the highest grade. They most
probably liked this species due to its unusual appearance (habitus, fruit, tree trunk etc.) and
its less frequent use in parks and landscape surfaces. The findings of this research can be
used for the purpose of design of different landscape surfaces aimed at increasing user
comfort and satisfaction.

Key words: deciduous trees, winter season, aesthetics, perception, Knin
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Repelentno djelovanje biljnih pripravaka na puZeve golace u salati i
kupusu

Dinka Grubisi¢, Tanja Gotlin Culjak, Ivan Juran, Valentina Bodi§, Danijela Holcinger

Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska
Sazetak

Puzevi gola¢i roda Arion vazni su Stetnici salate i kupusa. Osim Sto ishranom uzrokuju
direktne $tete, oneciS¢uju proizvode svojom sluzi i izmetom. Suzbijanje puzZeva najcesce se
temelji na uporabi limacida. Ta mjera cesto nije dovoljno ucinkovita, a istovremeno
onecisS¢uje proizvode i okolis. Cilj ovoga istrazivanja bio je istraziti repelentno djelovanje
biljnih pripravaka na osnovu lavande, ceSnjaka, koprive, listova rajcice na salati te
ruzmarina, maj¢ine duSice, aloa vere i bazge na kupusu. Laboratorijsko istrazivanje
provedeno je u svibnju 2015. Varijante biljnih pripravaka primijenjene su potapanjem listova
salate 1 kupusa u pripremljene Cajeve, u Cetiri repeticije. Po jedna jedinka puZza postavljena
je na prethodno izmjereni list salate ili kupusa. Vrijednosti oSte¢enja lisne povrSine
izmjerene tijekom pokusa statisticki su analizirane pomocu programa ARM 2014.7. U
istraZzivanju provedenom na salati, varijante se nisu statisti¢ki razlikovale medusobno, niti u
odnosu na kontrolu. Prema izmjerenim vrijednostima oStecenja, biljni pripravak na osnovu
bazge ispoljio je najjace repelentno djelovanje. U pokusu provedenom na kupusu najjace
repelentno djelovanje ispoljio je biljni pripravak na osnovu listova raj¢ice, a potom lavanda.
lako je u oba pokusa izmjerena slabija ishrana puzeva na svim varijantama u odnosu na
kontrolu, niti jedan od biljnih pripravaka nije u potpunosti sprijecio ishranu puzeva te je
njihovu primjenu potrebno kombinirati s ostalim mjerama suzbijanja puzeva.

Kljuéne rijeci: puzevi golaci, repelentni ucinak, biljni pripravci, salata, kupus

53d Croatian & 13" International Symposium on Agriculture | February 18 - 23, 2018, Vodice, Croatia 133



04 | Povréarstvo, ukrasno, aromaticno i ljekovito bilje

Repelling effect of herbal preparations on slugs in salad and cabbage

Dinka Grubisi¢, Tanja Gotlin Culj ak, Ivan Juran, Valentina Bodi$, Danijela Holcinger

Faculty of Agriculture, University of Zagreb, SvetoSimunska 25, Zagreb, Croatia
Summary

Slugs of the genus Arion are important pests of lettuce and cabbage. In addition to causing
direct damage, they pollute products with their mucus and feces. Slug control is most often
based on the use of the limacides. This measure is rarely efficient enough and at the same
time pollutes products and the environment. The aim of this study was to investigate the
repelling effect of herbal preparations on the basis of lavender, garlic, nettle and tomato leaf
on salad and rosemary, thyme, aloa vera and elder on cabbage. Laboratory research was
conducted in May 2015. Treatments of herbal preparations were applied by dipping salad
and cabbage leaves into prepared teas, in four repetitions. One specimen of slug was placed
on a previously measured leaf of lettuce or cabbage. Leaf damage values were statistically
analyzed using ARM 2014.7. In the research conducted on salad, the treatments did not differ
statistically either in relation to each other or to the control. According to the measured
values of damage, the herbal preparation based on the elder expressed the strongest repelling
effect. In the experiment carried out on cabbage, the strongest repelling effect was expressed
by herbal preparations on the basis of tomato leaves and lavender. Although in both
experiments the weaker feeding of slugs was measured in all variants with respect to control,
none of the herbal preparations completely prevented slug feeding so their use have to be
combined with other control measures.

Key words: slugs, repelling effect, herbal preparations, salad, cabbage
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Utjecaj mikorize i gnojidbe na rast i razvoj vrste pelargonija
(Pelargonium zonale)

Ines Han Dovedan® Kim Paliska-Smokovi¢?, Miroslav Poje!, Lepomir Coga®

*Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska (ihan@agr.hr)
*Rasadnik Dives, Ripenda Kras 16, Labin, Hrvatska

Sazetak

Pelargonije zauzimaju znacajno mjesto u proizvodnji cvjetnih vrsta za uredenje vanjskih
prostora. Tijekom uzgoja, uz uobicajene agrotehnicke zahvate, pozitivan u¢inak na rast i
razvoj moze imati i primjena mikoriznih gljiva. Cilj ovog istrazivanja bio je utvrditi utjecaj
mikorize gljivicom Glomus intraradices i prihrane teku¢im mineralnim gnojivom na rast i
razvoj vrste Pelargonium zonale. Pokus je proveden u plasteniku rasadnika ,,Dives* iz
Labina, Istra, u periodu 15.6.2015. do 11.10.2015. na sadnicama pelargonije sorte ‘Anthony’
koja se odlikuje ranom cvatnjom, crvenim cvatovima, zelenim listovima sa slabo izrazenim
zonama. U pokusu je koristen mikorizni prah MYC 4000, koji sadrzi gljivice Glomus
intraradices, a dodan je u koli¢ini 2,25 g ili 100 spora po uzgojnoj posudi. Koristeno je
vodotopivo gnojivo s hranjivima u kelathom obliku, formulacije 15-11-29 s
mikroelementima kojim se prihranjivalo dva put tjedno tijekom istrazivanog razdoblja.
Tijekom istrazivanja provedeno je 7 mjerenja u razmacima od po 10 dana za svojstva: visina
biljke (cm), broj listova, broj cvjetnih pupova i broj cvatova. Na kraju pokusa napravljena je
kemijska analiza supstrata, utvrdena tezine ¢itave biljke, teZina korijena te tezina nadzemnog
djela biljaka prije i poslije susenja. Ukupni podaci dobiveni mjerenjem obradeni su analizom
varijance. Temeljem dobivenih rezultata utvrdeno je da je mikoriza pozitivno utjecala na
tezinu mase korijena gdje je varijacija bez gnojidbe s mikorizom imala vecu masu korijena
od varijacije bez gnojidbe i bez mikorize. Za ostala mjerena svojstva nije bilo znacajne
razlike izmedu varijanata sa i bez mikorize. Vidljiv je bio pozitivan utjecaj gnojidbom u
odnosu na kontrolnu varijantu u svim mjerenim svojstvima. Izmedu varijanata gnojenih s
koncentracijom 1 ili 2 g/L, s mikorizom ili bez nje, nisu utvrdene signifikantne razlike.

Kljucne rijeci: Pelargonium zonale, mikoriza, gnojidba, rast i razvoj
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Influence of mycorrhizae and fertilization on the growth and
development of the pelargonium species (Pelargonium zonale)

Ines Han Dovedan® Kim Paliska-Smokovi¢?, Miroslav Poje!, Lepomir Coga®

Faculty of Agriculture, University of Zagreb, SvetoSimunska 25, Zagreb, Croatia (ihan@agr.hr)
Nursery Dives, Ripenda Kras 16, Labin, Croatia

Summary

Pelargoniums are one of the major flower species produced for decorating outdoor spaces.
Application of mycorrhizal fungi during cultivation, besides the usual agro-technical
interventions, can have a positive effect on growth and development of the plants. The aim
of this study was to determine the effect of mycorrhizal fungi Glomus intraradices and
treatment with liquid mineral fertilizer on growth and development of species Pelargonium
zonale. The experiment was carried out in the "Dives" nursery in Labin, Istria, in period from
15" June 2015 to 11" October 2015 using seedlings of species Pelargonias ‘Anthony’ which
is characterized by early flowering, red blooms and green leaves with poorly distinguishable
zones. The micronized powder used in the experiment was MY C 4000 that contains fungi
Glomus intraradices and it was added in a quantity of 2.25 g or 100 spores per breeding
container. A water-soluble chelated fertilizer with microelements was used in the 15-11-29
composition, and was applied twice a week during the course of this experiment. The
following characteristics were measured at 10 days intervals: plant height (cm), number of
leaves, number of flower buds and number of inflorescences. At the end of the experiment a
chemical analysis of the substrate was performed, as well as measurements of the weight of
the whole plants, the weight of the roots and the weight of the plants’ overhead before and
after drying. The total data obtained through measurements was processed by applying
variance analysis. Based on the results of analysis, a positive influence of mycorrhizae on
the weight of root mass was proven. The results also showed that the variation with
mycorrhizae and without fertilization had a greater rootstock mass than the variation without
mycorrhiza and without fertilization. For other measured characteristics there was no
significant difference between variants with and without mycorrhizae. There was a visible
positive effect of fertilization compared to control variant in all measured characteristics. No
significant differences were found between the variants using fertilizer with 1 or 2 g/L, with
or without mycorrhizae.

Key words: Pelargonium zonale, mycorrhizae, fertilization, growth and development
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Utjecaj natrijevog hidrogensulfida na fizioloSke pokazatelje solnog stresa
kod paprike (Capsicum annuum L..)

Miroslav Lisjak, Marija Spoljarevi¢, Nada Paradikovié, Marija Kristi¢, Marijan
Dragicevi¢, Tihana Tekli¢

Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Viadimira Preloga 1,
Osijek, Hrvatska (mlisjak@pfos.hr)

Sazetak

Mnogobrojnim istrazivanjima do sada su potvrdeni pozitivni uéinci niskih koncentracija
sumporovodika (H2S) na fizioloski odgovor biljaka u uvjetima razlicitih tipova abiotskog
stresa. Medutim, djelovanje natrij hidrogensulfida (NaHS) kao donora H2S u biljnom
organizmu joS uvijek nije dovoljno razjasnjeno. U ovom istrazivanju ispitivan je utjecaj
otopina NaHS (0, 50, 100, 200 i 500 mM) apliciranih u supstrat, na biljke paprike (Capsicum
annuum L.) uzgajane pri 150 mM NaCl. U prosjeku za obje varijante solnog stresa,
primijenjeni tretmani NaHS nisu utjecali na sadrzaj klorofila, dok je najvisa koncentracija
NaHS znacajno smanjila sadrzaj karotenoida. U uvjetima solnog stresa, primjena otopina
NaHS koncentracije 50 i 100 mM znacajno je smanjila intenzitet lipidne peroksidacije u
listovima paprike. Takoder, NaHS (50 i 100 mM) je smanjio sadrzaj prolina u listu bez obzira
na solni stres. PovrSina listova biljaka tretiranih s 50 i 100 mM NaHS se nije znac¢ajno
smanjila uslijed solnog stresa. Dobiveni rezultati upucuju na pozitivni fizioloski ucinak
niskih koncentracija H2S na biljke paprike u uvjetima solnog stresa.

Kljucne rijeci: paprika, sumporovodik, NaHS, solni stres
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Influence of sodium hydrogensulfide on physiological indicators of salt
stress in pepper (Capsicum annuum L.)

Miroslav Lisjak, Marija Spoljarevi¢, Nada Paradikovié, Marija Kristic,
Marijan Dragicevi¢, Tihana Tekli¢

Faculty of Agriculture in Osijek, University of Josip Juraj Strossmayer in Osijek, Vladimira
Preloga 1, Osijek, Croatia (mlisjak@pfos.hr)

Summary

Numerous studies so far confirmed the positive effects of low concentrations of
hydrogensulfide (H2S) on the physiological response of plants, in the conditions of various
types of abiotic stress. However, the effect of sodium hydrogensulfide (NaHS) as donor of
H>S in plant organism is still not clarified enough. Here, the influence of NaHS solutions (0,
50, 100, 200 i 500 mM) applied into the supstrate, on the pepper plants (Capsicum annuum
L.) grown in the presence of 150 mM NaCl was evaluated. On average, in both variants of
NaCl stress, clorophyll content was unaffected by the applied NaHS treatments, whereas the
highest NaHS concentration significantly reduced the carotenoid content. In salt stress
conditions, the application of 50 as well as 100 mM NaHS significantly reduced lipid
peroxidation rate in pepper leaves. Also, NaHS application lowered proline content
regardless of salt stress. Leaf area of the plants treated with 50 and 100 mM NaHS was not
significantly reduced in salt stress conditions. The obtained results suggest the positive effect
of low H2S concentrations on pepper plants grown under salt stress conditions.

Key words: pepper, hydrogensulfide, NaHS, salt stress
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Anti-inflammatory activity of Thunbergia laurifolia Lindl. Extract

Urarat Nanna!, Seewaboon Sireeratawong?

!Division of Pharmacology, Department of Preclinical Science, Faculty of Medicine, Thammasat
University, Rungsit Campus, Klong Loung, Pathum Thani 12120, Thailand
(assist.prof.ae@gmail.com)

Department of Pharmacology, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200,
Thailand

Summary

Thunbergia laurifolia (or Rang Jued), a local Thai plant belonging to the Acanthaceae
family, is commonly consumed in the form of herbal tea and widely used by Thai folk
medicine. Fresh and dried forms of this plant including its leaves, barks and roots are mainly
used as an antidote for insecticide, drugs, treating food poisoning and chemical toxicity. This
research aimed to investigate the anti-inflammatory of T. laurifolia water extract by using
animal models. Three experiments including ethyl phenylpropiolate (EPP)-induced ear
edema, carrageenan or arachidonic acid-induced paw edema and cotton pellet-induced
granuloma formation were conducted in animal models. Our results show that the
administration of T. laurifolia extract possesses acute anti-inflammatory effects in EPP-
induced ear edema and carrageenan or arachidonic acid-induced paw edema. Its anti-
inflammatory activity was found to be mediated via inhibition of COX pathway and partly
inhibition of LOX pathway. In conclusion, this study indicates that the T. laurifolia extract
exhibits the anti-inflammatory in animals.

Keywords: Thunbergia laurifolia extract, anti-inflammatory activity
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Wound healing activity of Allium ascalonicum Linn. extract in rats

Nantawan Soonklang, Suphaket Saenthaweesuk, Nuntiya Somparn, Rungrat Jitvaropas,
Amornnat Thuppia, Seewaboon Sireeratawong

Department of Preclinical Science, Faculty of Medicine, Thammasat University, Rangsit Campus,
Khlong Luang, Pathumthani, 12120 Thailand (nansoon13@hotmail.com)

Summary

Allium ascalonicum Linn. (Liliaceae), commonly called shallot, is an annual herbaceous
plant widely found in Thailand. It is commonly used as a flavor food. It is also used as a
traditional medicine for the relief of earache, fever and antimicrobial potentials. The aims of
this study are to validate wound healing activity in rats by use Allium ascalonicum Linn.
extract. The results show that the topical application of 20 % ethanolic extract indicated a
significantly increased percentage of wound contraction (78.61 %) on day 14 compared with
the control group (71.9 %). Histological studies showed the complete epidermis and found
the collagen fibers and hair follicles in the dermis. The results of histological evaluation
have confirmed remarkable wound healing activities of Allium ascalonicum Linn.. The
wound contraction of this extract may be due to stimulation of interleukin-8, an
inflammatory a-chemokine which affects the function and recruitment of various
inflammatory cells, fibroblasts and keratinocytes. In addition, this plant may induce a more
rapid maturation of granulation tissue.

Key words: Allium ascalonicum Linn, wound healing
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Utjecaj udjela herbe i duljine ekstrakcije na sastav vodenog ekstrakta
koprive

Igor Pal¢i¢!, Maja Romié?, Marina Diana Igrc?, Dean Ban®, Marina Luki¢?, Smiljana
Goreta Ban*

Ynstitut za poljoprivredu i turizam, Karla Huguesa 8, Porec, Hrvatska (palcic@iptpo.hr)
2Agronomski fakultet Sveucilista u Zagrebu, SvetoSimunska 25, Zagreb, Hrvatska

Sazetak

Cilj provedenog istrazivanja bio je odrediti varijabilnost u sastavu i djelatnim tvarima
vodenog ekstrakta koprive ovisno o udjelu herbe u otopini te duljini ekstrakcije, a sve kako
bi se razvile standardizirane procedure za ekstrakciju i primjenu pripravka vodenog ekstrakta
koprive kao sredstva za zastitu bilja i/ili gnojiva. U istraZivanje je ukljuceno 5 udjela suhe
herbe koprive: 10, 20, 40, 50 i 60 g/L. Proucavane su dvije duljine ekstrakcije — 24 sata i 14
dana. U vodenim ekstraktima su odredeni sljede¢i parametri: pH, EC, koli¢ina nitratnog 1
amonijskog iona te ukupnih fenola. Rezultati ukazuju da udio herbe nije utjecao na pH
otopine, ali je utjecao na EC vrijednost, gdje je povecanjem udjela herbe linearno raslai EC
vrijednost. Ekstrakti s udjelima od 10 i 20 g/L su nakon 24 sata ekstrakcije bili pogodni za
folijarnu primjenu, dok je kod drugih udjela herbe EC vrijednost otopine bila previsoka. Svi
su istrazivani udjeli bili pogodni za primjenu kao gnojivo putem tla. Vodeni ekstrakti bili su
bogati dusi¢nim spojevima, gdje je nakon 24 sata ekstrakcije prevladavao nitratni oblik, dok
nakon 14 dana ekstrakcije amonijski oblik. Koli¢ina dusi¢nih spojeva ¢ini vodene ekstrakte
koprive izrazito kvalitetnim organskim gnojivom. Koli¢ina ukupnih fenola pri 24 satnoj
ekstrakciji linearno raste povecanjem udjela herbe. Udio herbe u vodenom ekstraktu i duljina
ekstrakcije utjeu na ¢injenicu moze li se isti primijeniti sa ili bez prethodnog razrjedenja.

Kljuéne rijeci: Urtica dioica L., pesticid, gnojivo, hraniva, fenoli
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Effect of herb content and extraction lenght on stinging nettle water
extract composition

Igor Pal¢i¢!, Maja Romi¢?, Marina Diana Igrc?, Dean Ban!, Marina Luki¢?,
Smiljana Goreta Ban*

YInstitute of Agriculture and Tourism, Karla Huguesa 8, Porec, Croatia (palcic@iptpo.hr)
“Faculty of Agriculture, University of Zagreb, Svetodimunska 25, Zagreb, Croatia

Summary

The aim of the study was to determine the variability in composition and active compounds
of stinging nettle water extract depending on herb concentration and extraction length, in
order to develop standardized procedures for extraction and application of stinging nettle
water extract as a pesticide and/or fertilizer. The study included 5 herb contents: 10, 20, 40,
50 and 60 g/L. Two extraction lengths were studied — 24 hours and 14 days. The following
parameters were measured: pH, EC, amount of nitrate and ammonia ions and total phenols.
Results indicate that herb concentration did not affect extract pH value, but affected extract
EC value and it was linearly increased by increasing herb content. Extracts with 10 and 20
g/L of herb were suitable for foliar application after 24 hours of extraction, while at other
concentrations the extract EC value was too high. All investigated concentrations were
suitable for application as soil fertilizer. Water extracts were rich in nitrogenous compounds,
where the nitrate form prevailed after 24 hours of extraction, and ammonia form prevailed
after 14 days of extraction. The amount of nitrogen compounds makes the extracts high
quality organic fertilizer. The amount of total phenols at 24 hours of extraction was linearly
increased by increasing herb concentration. Herb concentration and extraction length
determine whether stinging nettle water extract can be applied with or without prior dilution.

Key words: Urtica dioica L., pesticide, fertilizer, nutrients, phenols
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Utjecaj gnojidbe i primjene mikoriznih gljiva na prinos i kvalitetu
industrijske rajcice

Igor Paskovi¢!, Tomislav Radié?, Igor Pal¢i¢!, Marina Luki¢!, Dean Ban?,
Katarina Hanéevié¢?, Danko Cvitan', Zoran Uzilal, Smiljana Goreta Ban*

YInstitut za poljoprivredu i turizam, K. Huguesa 8, 52440 Porec, Hrvatska (paskovic@iptpo.hr)
2Institut za jadranske kulture i melioraciju krsa, Put Duilova 11, 21000 Split, Hrvatska

Sazetak

U Hrvatskoj se najvece povrSine pod industrijskom raj¢icom nalaze u dijelu Istre na kojem
prevladava crvenica ,, Terra rossa® i poznat je kao ,,Crvena Istra“. Prirodne karakteristike
crvenice povezane su s niskom razinom organske tvari, ali i nedovoljnom koli¢inom bioloski
dostupnog fosfora. Fosfor je bitan biogeni element neophodan za optimalnu kvalitetu
plodovitog povréa te ima pozitivan utjecaj na sadrzaj likopena. Organska tvar u tlu, ima
snazan utjecaj na kemijske, fizikalne i mikrobioloske aspekte plodnosti tla i u optimalnim
odnosima doprinosi prinosu i kvaliteti povréa. Cilj ovog rada bio je utvrditi uc¢inkovitost
primjene arbuskularnih mikoriznih gljiva (AMG) i gnojidbe na prinos i kvalitetu plodova
industrijske raj¢ice na crvenici. Poljski pokus je postavljen po split-plot shemi u Eetiri
ponavljanja. Glavni faktor ,,gnojidba“ imao je cetiri varijante (100% organsko gnojivo,
100% mineralno gnojivo i 50:50 omjer organskog i mineralnog gnojiva). Podfaktor je imao
dvije stepenice: presadnice sa ili bez AMG. Nisu utvrdene statisticki znacajne razlike izmedu
gnojidbe, mikorize ili interakcije primjene gnojidbe i mikorize za sadrZaj likopena, suhu tvar
ili ¢vrsto¢u plodova rajcice. Prinos je bio statisticki znacajno veéi u svim gnojidbenim
tretmanima u odnosu na kontrolu, dok primjena mikoriznih gljiva nije pokazala statisticki
znacajan utjecaj na prinos u odnosu na nemikorizirane biljke.

Kljucne rijec¢i: Red Valley, crvenica, AMG, likopen, prinos
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Impact of fertilization and mycorrhizal fungi application on yield and
quality of proccesing tomato
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Hanéevi¢?, Danko Cvitan?, Zoran Uzila, Smiljana Goreta Ban*
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Summary

In Croatia the main growing area of processing tomatoes is located in the part of Istria with
"Terrarossa" soil commonly known as "Red Istria”. The natural characteristics of Terra Rosa
are associated with a low level of organic matter, but also with insufficient amount of
biologically available phosphorus. Phosphorus is essential nutrient for the optimal quality of
fruit vegetable and has a positive effect on lycopene content. The organic matter in the soil
has a strong influence on the chemical, physical and microbiological aspects of soil fertility
and in optimal relationships contributes to the yield and quality of the vegetables. The aim
of this paper was to determine the effectiveness of arbuscular mycorrhizal fungi (AMF) and
fertilization on the yield and quality of industrial red tomato fruits. The experiment was set
as split-plot field trial in four repetitions. The main factor "fertilization™ had four variants
(control, 100% organic fertilizer, 100% mineral fertilizer and 50:50 organic and mineral
fertilizer ratio). The sub factor had two levels: seedlings with or without AMF. The results
did not show any statistically significant differences between fertilization, mycorrhizae
application or interaction between fertilizer and mycorrhizal application on tomato fruit
thickness as well as lycopene and dry matter content. The yield was significantly higher in
all fertilizer treatments compared to control, while the use of mycorrhizal fungi did not show
a statistically significant effect on the yield of mycorrhizal plants.

Key words: Red Valley, Terra Rosa, AMF, lycopene, yield
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Utjecaj kompostirane komine masline i komunalnog mulja na
vegetativne pokazatelje kineskog kupusa

Josipa Perkovi¢, Danko Cvitan, Igor Pal¢i¢, Marko Cerne, Nikola Major,
Smiljana Goreta Ban, Igor Paskovi¢, Dean Ban

Institut za poljoprivredu i turizam, Karla Huguesa 8, Porec, Hrvatska (josipa@iptpo.hr)
Sazetak

Zbrinjavanje organskog otpada iz poljoprivrede i urbanih sredina predstavlja veliki problem
te se pozornost pridaje moguénosti njihova ponovnog KkoriStenja. Prihvatljiv nacin
zbrinjavanja, obradene komine masline i komunalnog mulja, mogao bi biti koriStenje u
poljoprivredi. Istrazivali smo utjecaj komposta dobivenog iz komine masline i komunalnog
mulja na vegetativne pokazatelje kineskog kupusa (Brassica rapa L. ssp. pekinensis) u
plastenickom uzgoju. Kompost komine masline i komunalnog mulja pomijeSani su s
crvenicom u omjerima 0, 25, 50, 75 i 100 % komposta. Dvadeset dana nakon sadnje
presadnica u lonce, izmjerena je duljina i promjer lista, promjer rozete i broj listova. Ru¢nim
mjeraem relativnog sadrzaja klorofila (N-tester) pracen je klorofil u listu, a ru¢nim
senzorom za usjev (Greenseeker) izmjeren je vegetacijski indeks. Kupus uzgajan na visim
koncentracijama mulja (75 1 100 %) imao je vece vrijednosti vegetativnih porasta u
usporedbi s kupusom na 0 % mulja. Sadrzaj klorofila i vegetacijski indeks bili su ve¢i kod
uzgoja na mulju u usporedbi s uzgojem u ¢istoj crvenici (0 %). Kod kupusa uzgajanog na
komini masline, nize vrijednosti vegetativnih porasta, sadrzaja klorofila i vegetacijskog
indeksa imao je kupus uzgajan pri koncentracijama 25, 50 i 75 %, a viSe vrijednosti pri
koncentracijama 100 % i 0 % komposta komine. Rani porast kineskog kupusa uzgajanog na
kompostima dobivenim iz komunalnog mulja i komine masline ovisio je o ulaznom supstratu
I njegovom udjelu u tlu.

Kljucne rijeci: N-tester, Greenseeker, kompost, kineski kupus, komunalni mulj
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Olive pomace and sewage sludge compost affect Chinese cabbage
vegetative parametars
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Summary

Sewage sludge and olive pomace are waste materials problematic for disposal. Reusing
above materials in agriculture could be a way of waste management. The following
experiment was to determine how agricultural application of composted sewage sludge and
olive pomace affect Chinese cabbage early vegetative growth parameters in greenhouse
production. Both sewage sludge and olive pomace were composted and incorporated in terra
rossa in ratios 0, 25, 50, 75 and 100 % of compost. Twenty days after cabbage transplants
were planted in pots we measured leaf length and diameter, rosette diameter and leaf number.
With leaf nitrogen measurement (N-tester) we tested chlorophyll leaf content and using
handheld crop sensor (Greenseeker) we tested cabbage normalized difference vegetation
index. Higher vegetative parameters were found in cabbage grown on higher compost
concentrations (75 and 100 %) compared to cabbage grown on pure sewage sludge (0 %).
Chlorophyll content and vegetation index were again higher in cabbage grown on sewage
sludge compared to pure terra rossa (0 %). Cabbage grown with 25, 50 and 75 % olive
pomace compost had all vegetative parameters lower. When cabbage was grown on 0 and
100% olive pomace compost concentrations, all vegetative parameters were higher
compared to cabbage grown on 25, 50 and 75 % compost. Early Chinese cabbage growth
was affected by type of compost used (sewage sludge or olive pomace) and by compost
concentration.

Key words: N-tester, Greenseeker, compost, Chinese cabbage, sewage sludge

146 53. hrvatski i 13. medunarodni simpozij agronoma | 18. do 23. veljace 2018., Vodice, Hrvatska



04 | Vegetable Growing, Ornamental, Aromatic and Medicinal Plants

Razlic¢ite lisne buhe na biljnim vrstama iz porodice Fabaceae u Hrvatskoj

Maja Pintar, Mladen Simala, Tatjana Masten Milek, Vjekoslav Markoti¢

Hrvatski centar za poljoprivredu, hranu i selo, Zavod za zastitu bilja, Gorice 68b, Zagreb,
Hrvatska (maja.pintar@hcphs.hr)

Sazetak

Lisne buhe (Hemiptera: Psylloidea) su sitni fitofagni kukci koji se hrane sisanjem biljnih
sokova biljaka domacina. Vrste su uglavnom monofagne ili oligofagne, odnosno hrane se na
samo jednoj ili nekoliko razli€itih, ali srodnih biljnih vrsta. Polifagnih je vrsta vrlo malo.
Lisne buhe svojim domacinima izravno Stete sisanjem biljnih sokova iz floema, dok
neizravne $tete nastaju uslijed obilnog izlu¢ivanja medne rose i posljedicne pojave gljiva
cadavica, a pojedine su vrste vektori vrlo Stetnih fitoplazmi. Faunisti¢ko istrazivanje lisnih
buha u Hrvatskoj zapocelo je 2015.godine i jos je u tijeku. Cilj ovog istrazivanja je sastaviti
popis (,,check® listu) lisnih buha u Republici Hrvatskoj i njihovu rasprostranjenost te pregled
biljaka domacina i Steta koje neke vrste lisnih buha na njima uzrokuju. Provedenim
istrazivanjem u periodu od 2015. do 2017. godine tri su monofagne vrste lisnih buha
zabiljezene na biljkama iz porodice Fabaceae. Acizzia jamatonica (Kuwayama, 1908)
utvrdena je na albiciji (Albizia julibrissin Durazz.), alohtonoj vrsti isto¢noazijskog porijekla,
Cacopsylla pulchella (Low, 1877) pronadena je na judi¢u (Cercis siliquastrum L.), dok je
Livilla spectabilis (Flor, 1861) zabiljezena na mediteranskom grmu brnistri (Spartium
junceum L.). Sve tri biljne vrste Ceste su u primorskoj Hrvatskoj i prepoznatljiv su dio
primorske flore, dok je albiciju i judi¢ moguce pronaci i u kontinentalnoj Hrvatskoj. S
obzirom da su sve tri vrste lisnih buha usko vezane uz jednog biljnog domacina, areal
njihovog pronalaska usko je vezan uz stanista na Kojima rastu njihovi biljni doma¢ini. Stete
na albiciji 1 judiéu, koje uzrokuju liinke i odrasli stadiji sisanjem biljnih sokova, zabiljezene
su na brojnim lokalitetima duz jadranske obale. Populacije Stetnika na domacinima bile su
vrlo visoke te je na jednoj biljci istovremeno bilo mogucée pronaci sve razvojne stadije: jaja,
svih pet stadija licinki i odrasle lisne buhe. Uslijed napada biljke su izgubile svoju ukrasnu
vrijednost zbog obilnog izlu¢ivanja medne rose i pojave gljiva ¢adavica, dok je na nekim
lokacijama, kao posljedica jakog napada, doslo do promjene boje listova i defolijacije. A.
jamatonica je, osim u primorskoj Hrvatskoj, zabiljezena i na dva lokaliteta u sredisnjoj
Hrvatskoj, medutim u vrlo niskim populacijama. L. spectabilis rijede je pronalaZzena vrsta,
pri ¢emu su na brnistri zabiljeZene vrlo niske populacije ili pojedinacne jedinke odraslih
stadija, dok li¢inke nisu pronalaZene. Stete na brnistri nisu zabiljeZene.

Kljucne rijeci: lisne buhe, Fabaceae, faunisticko istrazivanje, stete, Hrvatska
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Different psyllids on plant species from family Fabaceae in Croatia

Maja Pintar, Mladen Simala, Tatjana Masten Milek, Vjekoslav Markoti¢

Croatian Centre for Agriculture, Food and Rural Affairs, Institute for Plant Protection, Gorice
68b, Zagreb, Croatia (maja.pintar@hcphs.hr)

Summary

Jumping plant-lice or psyllids (Hemiptera: Psylloidea) are very small, phytophagous sap-
sucking insects. Generally, they are highly host specific, with most species being
monophagous and feeding on only one host plant, or oligophagous, feeding on several
closely related host plants. Very few species are polyphagous. Some species cause direct
damages by feeding on their host plants, while others cause indirect damages by abundant
excretion of honeydew and subsequent occurrence of sooty mould or by transmission of
harmful phytoplasma diseases. Systematic faunistic research on psyllids in Croatia began in
2015 and is still ongoing. The objective of this research is to compose a comprehensive
check-list of psyllid species occurring in Croatia, their distribution, list of host plants and
overview of damages some species cause to their hosts. During this research, three
monophagous psyllid species were detected on plants from family Fabaceae. Acizzia
jamatonica (Kuwayama, 1908) was found on Persian silk tree (Albizia julibrissin Durazz.),
allochthonous species of Eastern Asian origin, Cacopsylla pulchella (Léw, 1877) on Judas
tree (Cercis siliquastrum L.) and Livilla spectabilis (Flor, 1861) on Mediterranean species
Spanish broom (Spartium junceum L.). All three plant species are commonly found in coastal
part of Croatia and are a recognizable part of coastal flora, while A. julibrissin and C.
siliquastrum can occasionally be found in continetal part as well. Since these psyllid species
are host specific, their finding locations are closely related to areas where their host plants
are grown. Damages on A. julibrissin and C. siliquastrum trees caused by feeding of adults
and nymphs of A. jamatonica and C. pulchella respectivelly, were recorded on numerous
locations throughout Croatian coast. Population density of A. jamatonica and C. pulchella
on their host plants was usually high, very often with simultaneous presence of eggs, all five
nymphal stages and adults on one host plant. Damages included decreased ornamental value
of host plants due to excretion of wax and honeydew and in some locations, where severe
infestations were recorded, discoloration of the leaves and defoliation. A. jamatonica was
also found in central part of Croatia, but only in low population densities. L. spectabilis was
found less often, in low population densities, with few locatons where only one or two adults
were found, and with no visible damages to its host plant S. junceum. So far, only adults of
L. spectabilis have been recorded.

Key words: jumping plant-lice, Fabaceae, faunistic research, damage, Croatia
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A histological study of pancreatic beta cells in streptozotocin —induced
diabetic rats treated with Ocimum americanum

Pornrut Rabintossaporn, Suphaket Saenthaweesuk, Nuntiya Somparn, Amornnat Thuppia

Department of Preclinical Science, Faculty of Medicine, Thammasat University, Rangsit Campus,
Khlong Luang, Pathumthani, 12120 Thailand (pornrutrabintossaporn@gmail.com)

Summary

The present study aimed to investigate histological characters of pancreatic beta cells in
streptozotocin (STZ)-induced diabetic rats after treated with various doses of Ocimum
americanum aqueous leave extract. Thirty male Sprague-Dawley rats were divided into six
groups: the nondiabetic control group, the diabetic untreated group, the diabetic treated with
glibenclamide and three diabetic groups treated with 100, 200 and 400 mg/kg of Ocimum
americanum. After 28 days of treatment, blood glucose and serum insulin levels were
measure. Their pancreatic tissues were collected for histological staining with hematoxylin
and eosin. The histological study of pancreas showed that STZ-induced degenerative
changes of islets of Langerhans in all group of diabetic rats led to irregular shaped islets and
reduces in the number of islets of Langerhans distributed in pancreas. However in diabetic
group treated with the extract revealed some improvement in shape and number of islets of
Langerhans in dose dependent manner. In conclusion, this present data suggests that Ocimum
americanum may have a cytoprotective effect in the histological change in pancreatic beta
cells in STZ-induced diabetic rats.

Key words: Ocimum americanum, pancrease, histological study, beta cells
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Ucinak mehanicki izazvanog stresa na presadnice nevena i kadifica

Tatjana Prebeg?, Sandra Bedran?, Ivanka Zuti¢!

1Agronomski fakultet, Sveuciliste u Zagrebu, SvetoSimunska cesta 25, Zagreb, Hrvatska
(tprebeg@agr.hr)
2petkov Breg 56, Jastrebarsko, Hrvatska

Sazetak

Cilj rada bio je istraziti uéinak mehanicki izazvanog stresa na morfoloske karakteristike i
vrijeme cvatnje presadnica nevena (Calendula officinalis L.), niske kadifice (Tagetes patula
L.) i visoke kadifice (T. erecta L.). Presadnice su tretirane jednom dnevno, viSekratnim
povlacenjem pamucne tkanine po povrsini biljaka (¢etkanje). U vrijeme pocetka cvatnje, kod
svih je istrazivanih vrsta visina tretiranih i netretiranih presadnica bila statisticki podjednaka.
Kod niske kadifice tretman nije utjecao niti na ostale mjerene morfoloske parametre.
Medutim, tretirane presadnice visoke kadifice imale su nesto vec¢i promjer stabljike te veci
broj bo¢nih ogranaka i listova nego netretirane presadnice, dok su u nevena tretirane
presadnice imale uspravnije stabljike nego netretirane. Osim toga, u obje su ove vrste
tretirane presadnice imale veci broj cvatnih pupova. lako je u tretiranih presadnica visoke
kadifice doSlo do malog pomaka u vremenu pocetka cvatnje, tretman niti kod jedne vrste
nije utjecao na datum cvatnje 50 % biljaka. Provedeno istrazivanje pokazalo je da tretman
¢etkanjem moze poboljsati neke komercijalno vazne karakteristike presadnica nevena i
visoke kadifice. Medutim, u obje vrste su se prilikom tretmana u nekih biljaka ostetili listovi,
osobito u nevena. Stoga je u ovih vrsta potrebno istraziti ucinkovitost drugih metoda
izazivanja mehanickog stresa, posebice onih u kojih je fizi¢ki kontakt s biljkama smanjen ili
se izbjegava.

Kljucne rijeci: mehanicki izazvan stres, Calendula officinalis, Tagetes patula,
Tagetes erecta
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The effect of mechanically-induced stress on Calendula officinalis,
Tagetes patula and Tagetes erecta transplants

Tatjana Prebeg?, Sandra Bedran?, Ivanka Zuti¢!

'Faculty of Agriculture, University of Zagreb, Svetodimunska cesta 25, Zagreb, Croatia
(tprebeg@agr.hr)
2petkov Breg 56, Jastrebarsko, Croatia

Summary

The aim of this work was to investigate the effect of mechanically-induced stress on
morphological characteristics and flowering time of Calendula officinalis L., Tagetes patula
L. and T. erecta L. transplants. The plants were subjected to daily brushing treatment with a
cotton cloth. At the time of anthesis, the plant height was not statistically significantly
different between treated and untreated group, in none of the investigated species. In T.
patula, the treatment also did not influence other measured morphological parameters.
However, in T. erecta, treated transplants had slightly higher stem diameter and also higher
numbers of lateral branches and leaves than untreated ones, while in C. officinalis, the
treatment resulted in more erect stems. Besides, treated plants in both species had a higher
number of inflorescence buds. Although the treatment slightly shifted the date of flowering
onset in T. erecta, the number of days to 50 % flowering was not affected by brushing in the
investigated species. The results of this study show that mechanically-induced stress may
improve some of the commercially important characteristics of C. officinalis and T. erecta.
However, brushing also caused damage on some leaves, especially in C. officinalis. For these
species, further research is needed to find out the effectiveness of other methods of applying
mechanical stress, in particular those in which physical contact with plants is reduced or
avoided.

Key words: mechanically-induced stress, Calendula officinalis, Tagetes patula,
Tagetes erecta
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Primjena infracrvene termografije u detekciji vodnog stresa kod
presadnica rajcice
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Y Sveuciliste u Zagrebu Fakultet strojarstva i brodogradnje, Ivana Lucic¢a 5, 10000, Zagreb,
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Sazetak

Pracenje ponasanja biljke i pouzdano odredivanje potrebe za navodnjavanjem ekonomski je,
agronomski i inZenjerski izazov te je predmet istraZzivanja koja se temelje na mjerenju
brojnih pokazatelja (temperatura lista, temperatura i vlaznost tla te temperatura i vlaznost
zraka). U tom pogledu se infracrvenoj termografiji kao beskontaktnoj metodi mjerenja i
biljezenja temperature i njezine raspodjele na povrSinama objekata, pridaje se sve veca
paznja. S obzirom da svako tijelo emitira infracrveno (IC) zraCenje, ovisno o njegovoj
temperaturi, postoje razlike vidljive IC kamerom S$to omogucuje primjenu infracrvene
termografije u detekciji vodnog stresa biljaka. U ovome radu provedeno je istraZivanje na
presadnicama industrijske raj¢ice (Lycopersicon esculentum Mill.). Mjerenja temperature su
provedena termoparovima i IC termografskom kamerom. Istovremeno su provedena i
mjerenja vodnog potencijala lista (LWP). Analizirana je promjena temperature i indeksa
vodnog stresa biljaka (CWSI) tijekom dana. Na osnovu vrijednosti CWSla dobivenih
pomocu visSe modela analize 1 mjerenih vrijednosti LWPa, izradeno je viSe modela koji
opisuju vezu tih dviju vrijednosti. Dobiveni modeli su pokazali statisti¢ki znacajan stupanj
korelacije izmedu tih vrijednosti. Vrijednosti CWSIa dobivene ru¢nom obradom
termograma su dale najvec¢i stupanj korelacije, no 1 neke automatske metode obrade su
pokazale rezultate usporedive s ru¢nima.

Kljuéne rijeci: navodnjavanje, termografija, rajcica, presadnice, daljinska istraZivanja
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Application of infrared thermography for determination of water stress
in tomato seedlings
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Summary

Plant behavior monitoring and reliable scheduling irrigation are an economic, agronomic
and engineering challenge and are the subject of research that is based on the different
variables (leaf temperature, soil temperature and humidity, air temperature and humidity).
In this respect, infrared thermography, contactless method of measuring and recording the
temperature and its distribution on the surfaces of objects, is paying increasing attention.
Since each body emits infrared (IC) radiation, depending on its temperature, there are
differences in the visible IC camera, which enables the use of infrared thermography in
detecting the water stress of the plants. Research was conducted on tomato (Lycopersicon
esculentum Mill)) seedlings. Temperature measurements were carried out using
thermocouples and an infrared thermal imaging camera. Biological properties of the plant,
such as the leaf water potential (LWP), were measured as well. An analysis of the change of
temperature and crop water stress index (CWSI) during the day was conducted. The obtained
CWSI values and the measured LWP values were used to create multiple models describing
their relationship. The obtained relationships showed a statistically significant degree of
correlation. Values of CWSI obtained by manual analysis of thermal images produced the
highest degree of correlation, but some of the automatic analysis methods produced results
comparable to those obtained using the manual methods of analysis.

Key words: irrigation, thermography, tomato, seedlings, remote sensing
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Rasprostranjenost i molekularna identifikacija kupusne cistolike
nematode (Heterodera cruciferae) u Varazdinskoj zupaniji

Tamara Rehak Biondi¢, Jasna Milanovi¢, Ivan Poje

Hrvatski Centar za poljoprivredu, hranu i selo, Zavod za zastitu bilja, Gorice 68 b, Zagreb
(tamara.rehak@hcphs.hr)

Sazetak

Kupusna cistolika nematoda, Heterodera cruciferae Franklin, 1945, nije Stetnik od velikog
znacaja, ali je Siroko rasprostranjena na povrSinama na kojima se intenzivno uzgajaju
kupusnjace. Osim u Europi rasprostranjena je u Rusiji, Iranu, Kaliforniji i juznoj Australiji.
U Hrvatskoj je identifikacija vrste sa znacajnim Stetama na usjevima glavatog kupusa
zabiljezena 1965. godine na podru¢ju Varazdina. Glavni domacini kupusne cistolike
nematode su biljke iz porodice Brassicaceae (skoro svi rodovi) i neki korovi iz porodice
Lamiaceae. Ova vrsta moze u odredenim uvjetima (nedostatak plodoreda, visoka populacija,
susni period) uzrokovati znaajno smanjenje prinosa. Simptomi parazitacije na biljkama su
venuce, Zucenje donjih listova, slabije oblikovanje glave kupusa sa oste¢enjima i zakrzljalim
rastom glavnog korijena. Na korijenu se tijekom sezone mogu uociti i ciste (uginule Zenke).
U Hrvatskoj kupusna cistolika nematoda moze razviti dvije generacije godisSnje.
Varazdinska zupanija (sjeverozapadni dio Hrvatske) je tradicionalno podrucje proizvodnje
varazdinskog zelja od istoimene autohtone sorte Varazdinski kupus danas zasti¢ene
izvornosti i oznake zemljopisnog podrijetla. U razdoblju od 2013.-2017. sa razli¢itih
lokaliteta Varazdinske Zupanije iz uzoraka tla zaprimljenih tijekom provodenja programa
posebnog nadzora krumpirove cistolike nematode izolirane su ciste roda Heterodera spp.
Tradicionalna dijagnostika nematoda roda Heterodera spp. temeljena na morfologiji i
morfometriji je dugotrajna i zahtjeva vrlo usku specijalizaciju dijagnosti¢ara. Razvojem
molekularnih metoda identifikacije vrsta (PCR, RFLP, sekvenciranje) otvorene su nove
mogucnosti u rjeSavanju problema povezanih s tradicionalnim metodama identifikacije.U
radu ¢e biti prezentirani sveukupni rezultati laboratorijskih analiza prikupljenih uzoraka tla
i molekularna identifikacija kupusne cistolike nematode u Varazdinskoj Zupaniji.

Kljucne rijeci: cistolike nematode, kupus, molekularna identifikacija
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Distribution and molecular identification of the cabbage cyst nematode
(Heterodera cruciferae) in the Varazdin county

Tamara Rehak Biondi¢, Jasna Milanovi¢, Ivan Poje

Croatian Centre for Agriculture, Food and Rural Affairs - Institut for Plant Protection,
Gorice 68 b, Zagreb, Croatia (tamara.rehak@hcphs.hr)

Summary

The cabbage cyst nematode, Heterodera cruciferae Franklin, 1945, is not a major pest but
its widespread on the areas in which brassicas are frequently grown. Except for Europe, the
nematode is widespread in Russia, Iran, California and South Australia. In Croatia, the first
record of this species was recorded in 1965 on the area of Varazdin with significant damage
on the head of cabbage. The main hosts of the cabbage cyst nematode are plants in the family
Brassicaceae (nearly all genera) and some weeds and members of Lamiaceae. This species
may cause significant yield loss in the certain conditions (lack of crop rotation, high
population, dry season). Symptoms of this pathogen are wilting, yellowing of the lower
leaves, formation of the small head of cabbage and the root development may be severely
stunted and damaged. On the root during the season can be observed cysts (dead females).
In Croatia, the cabbage cyst nematode can develop two generations per year. The Varazdin
County (northwestern part of Croatia) is a traditional area of the cabbage production
“varazdinsko zelje” that is an authentic vegetable variety of Varazdin cabbage which is today
protected by its origin and geographical designation. In the period 2013-2017 from different
locations of the Varazdin County from soil samples received during the implementation of
the special control program of potato cyst nematode, the cysts of Heterodera spp. were
extracted. The traditional diagnosis of nematode genera Heterodera spp. based on
morphology and morphometrics can be time consuming and requires considerable skills. By
developing molecular methods of identification of species (PCR, RFLP, sequencing) have
been opened new opportunities in solving problems associated with traditional identification
methods. In the paper will be presented overall results of laboratory analysis of collected soil
samples and the molecular identification of cabbage cyst nematode in the Varazdin County.

Key words: cyst nematode, cabbage, molecular identification
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Effects of Allium ascalonicum Linn. extract on antimicrobial activity in
rats
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Summary

Antimicrobial activity accelerates the wound-healing process by protecting the wound
against the microbial infections. The purposes of this study are to evaluate antimicrobial
properties of aqueous and ethanolic extracts of Allium ascalonicum Linn. against common
microbes causing skin infections. The antimicrobial activity of Allium ascalonicum Linn.
extracts were tested against six selected bacterial strains and two fungal strains using the
disc diffusion method and a broth micro-dilution technique to determine the minimal
inhibition concentrations (MIC) and the minimal microbicidal concentrations (MMC). The
ethanolic extract of Allium ascalonicum Linn. showed potential antimicrobial by inhibiting
gram positive bacteria Staphylococcus aureus ATCC25923, Staphylococcus epidermidis and
Bacillus subtilis ATCC 6633. MIC and MMC varied from 25-50 mg/ml and 25-200 mg/ml,
respectively. The results have confirmed the antimicrobial activities of Allium ascalonicum
Linn extract. The future study should be about the wound healing activities of this plant.

Key words: Allium ascalonicum Linn., antimicrobial activity
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Summary

Legume seeds belonging to the Fabaceae (Leguminosae) family are of prime importance for
human and animal nutrition. Within the framework of current studies at the Agricultural
Institute of Slovenia, several nutritionally important compounds were measured in grains of
common bean (Phaseolus vulgaris) as dry seeds and pods, runner bean (Phaseolus
coccineus), soybean (Glycine max), lentil (Lens culinaris), pea (Pissum sativum), broad bean
(Vicia faba), chickpea (Cirer arietinum), blue lupin (Lupinus angustifolius), yellow lupin
(Lupinus luteus) and white lupin (Lupinus albus). Homogenised dried samples were
analysed for the following parameters: moisture content (8 — 20 % dry weight, DW), proteins
(14 - 43 % DW), fats (0.6 —18.5 % DW), phytic acid content (113 — 2566 mg/100 g DW),
multi-mineral fingerprint (a total of 7 macro-, 14 micro- and 8 trace minerals) and phenolic
profile (a total of 28 phenolic compounds belonging to phenolic acids, isoflavones, flavones,
flavonols, flavanones and flavanols). In addition to standard methods the following
techniques, i.e. LC-MS/MS, X-ray fluorescence (XRF) and ICP-MS, were applied. The
results show significant differences between analysed legume species and as well between
different varieties for investigated nutritional compounds.

Key words: legumes, nutritional parameters, minerals, phenolics, phytic acid
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Study on antiproliferative and apoptotic effects of high dose vitamin C in
Cholangiocarcinoma cell line

Nuntiya Somparn?, Veerapol Kukongviriyapan?, Suphaket Saenthaweesuk®

!Department of Preclinical Science, Faculty of Medicine, Thammasat University, Rangsit Campus,
Pathum Thani, Thailand (huntiya_tom@hotmail.com)
?Department of Pharmacology Faculty of Medicine, Khon Kaen University, Thailand

Summary

High dose vitamin C has been purposed as a therapeutic option for cancer treatment. It was
our interest to evaluate antiproliferative and apoptotic effects of high dose vitamin C in
cholangiocarcinoma cell line (CCA). The human K100-CCA cell line was used in this study.
Cell proliferation was determined by sulforhodamine B colorimetric assay. The expression
of anti-apoptotic Bcl-2 protein/pro-apoptotic Bax protein was determined by Western blot
analysis. In the present study, ascorbic acid inhibited the growth of CCA in a dose-dependent
manner. The 1Cso value of ascorbic acid on K100 at 24 h was 55+ 9.4 mM. In addition,
treatment with ascorbic acid resulted in reduction of glutathione and increased hydrogen
peroxide contents in cells. Moreover, the disturbance of the mitochondrial membrane
potential was detected in ascorbic acid treated cells in the dose-dependence manner. Finally,
ratio of Bcl2/Bax was reduced in CCA treated with ascorbic acid. Taken together, our results
showed that the mechanism of anti-proliferation effect of ascorbic acid in CCA may be
attributable to modulate the expression of Bcl-2 and Bax proteins and dissipation of the
mitochondrial electrochemical potential gradient which is known as an early event leading
to apoptosis.

Keywords: vitamin C, cholangiocarcinoma, apoptosis
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Tehnike reduciranog navodnjavanja kod uzgoja cijepljene rajcice

Branimir Urli¢, Marko Runji¢, Gvozden Dumici¢, Gabriela Vuletin Selak,
Maja Juki¢ Spika, Marija Mandusi¢, Katja Zani¢
Institut za jadranske kulture i melioraciju kr8a, Put Duilova 11, Split, Hrvatska (branimir@krs.hr)

Sazetak

Reducirano navodnjavanje pretpostavlja opskrbu biljaka vodom u koli¢inama manjim od
onih potrebnih za postizanje maksimalnih prinosa. Dvije tehnike reduciranog navodnjavanja
su deficitarno navodnjavanje (DI) i izmjeni¢no djelomi¢no zasu$ivanje korijena (PRD).
Cijepljenje na podloge koristan je alat za prevladavanje abiotskih stresova u plodovitom
povréu. Cilj ovog rada bio je utvrditi utjecaj djelomi¢nog zasusivanja korijena i deficitarnog
navodnjavanja na rast i prinos cijepljene rajcice. Raj¢ice sorte Attiya, cijepljene na vlastitom
korijenu i uzgajanje na 1 ili 2 izboja te cijepljene na dvije Solanum podloge Emperador i
Maxifort i uzgajane na 2 grane, uzgajane su tlu u plasteniku s tri tipa navodnjavanja: DI,
PRD i potpuno navodnjavanje (FI). Najveci broj listova po izboju i visinu izboja su imale
biljke uzgojene na podlogama Emperador i Maxifort neovisno o tipu primijenjenog
navodnjavanja. Kod sva 3 tipa navodnjavanja biljke uzgojene na podlogama imale su najveci
prinos. Najveci prinos je zabiljezen kod biljaka uzgojenih na podlozi Maxifort kod Fla, i to
5,78 kg po izboju to jest 11,56 kg po biljci. Najmanji prinos utvrden je kod samocijepljenih
biljaka s 2 izboja, 2,9 kg po grani ili 5,8 kg po biljci.. Najveci rani prinos zabiljezen je kod
sva 3 tretmana navodnjavanja kod samocijepljenih biljaka uzgajanih na 1 granu/izboj te je
imao najvece vrijednosti kod PRD. Vrijednosti NPK hraniva u listu bile najvise kod sva 3
tipa navodnjavanja na Solanum podlogama.

Kljucne rijeci: Solanum lycopersicum L., podloge, modificirani uzgoj, djelomicno
zasusSivanje korijena, prinos
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Effect of deficit irrigation on grafted tomato cultivation

Branimir Urli¢, Marko Runji¢, Gvozden Dumici¢, Gabriela Vuletin Selak,
Maja Juki¢ Spika, Marija Mandusi¢, Katja Zanic¢

Institute for Adriatic Crops and Karst Reclasmation, Put Duilova 11, Split, Croatia
(branimir@krs.hr)

Summary

Deficit and alternate partial root-zone drying (PRD) irrigation are the water-saving
techniques, while grafting onto some rootstocks is a usefull tool to overcome abiotic stresses
in fruit vegetables. The aim of this study was to investigate the effect of deficit irrigation
(DI) and partial root-zone drying on grafted tomato growth and yield parameters. The tomato
plants (cv. Clarabella) self-grafted and grafted onto Emperador and Maxifort rootstocks were
soil grown in greenhouse under three irrigation regimes, DI, PRD and full irrigation (FI).
There were no differences in plant height between the treatments, while plants grafted on rootstocks
had more leaves compared to self-grafted plants. On average in all three irrigation treatments plants
on Emperador rootstock had highest yield (6,54 kg) and the least tomatoes were harvested on self-
grafted plants (4,9 kg). More fruits were noted in grafted plants grown under DI and PRD. Highest
early yield had plants grafted on Maxiforf under DI, while in the same plants was lowest under PRD.
Highest average fruit mass had plants on Emperador grown under PRD (317 g), while smallest fruits
were measured in self-grafted plants under DI and F1 (263 g). These results show the effectiveness
of DI and PRD with respect to upgrading growth and yield of grafted tomato compared to
full irrigation.

Key words: Solanum lycopersicum L., water stress, rootstocks, partial-root drying, yield
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Utjecaj lokacije, gnojidbe i biostimulatora na rast i razvoj autohtone
baranjske zacinske paprike

Tomislav Vinkovi¢, Monika Tkalec, Nada Paradikovi¢, Brigita Popovi¢, Jasna Kraljicak

Poljoprivredni fakultet Sveucilista J.J. Strossmayera u Osijeku, Vladimira Preloga 1, Osijek,
Hrvatska (tvinkovic@pfos.hr)

Sazetak

Najvece proizvodne povrsine zadinske paprike u Hrvatskoj se nalaze u Baranji gdje se
ostvaruju i najvisi prinosi, ali se uglavnom uzgajaju hibridne sorte podrijetlom iz Madarske.
Medutim, u Baranji je pronadena autohtona zacinska paprika za koju nisu poznati podatci o
moguc¢im prinosima te optimalnoj tehnologiji proizvodnje. Prema tome, cilj ovog
istrazivanja je bio utvrditi optimalnu tehnologiju proizvodnje baranjske autohtone zacinske
paprike sorta Baranjka. Istrazivanje je provedeno tijekom 2017. godine na tri razliCite
lokacije u Baranji i to u Karancu, Lugu i Branjin Vrhu. Sjeme paprike Baranjka je posijano
u polistirenske kontejnere napunjene sa Klassmann Potgrond H supstratom te smjeSteno u
grijani plastenik. Nicanje je pocelo 10 dana poslije sjetve, a sadnja je obavljena 52 dana
nakon sjetve na tri spomenute lokacije. Pokus je postavljen po slu¢ajnom blok rasporedu u
4 varijante gnojidbe, varijanta gnojidbe prema analizi tla bez prihrane kristalonima (GPA),
primjena kristalona navodnjavanjem u punoj dozi (K100), primjena kristalona uz redukciju
koncentracije od 30% uz dodatak biostimulatora (R30B) i primjena kristalona uz redukciju
od 30% (R30). Kod varijante R30B uz prihranu kristalonima, dodani su biostimulatori
Radifram, Probac i Benefit zasebno prema fenofazama rasta i razvoja paprike. Kristaloni su
primijenjeni u koncentraciji od 0,21% ili 0,30%, a biostimulatori u koncentraciji od 0,25-
0,30%. Biljke koje nisu tretirane (GPA), istovremeno su dobile adekvatnu koli¢inu vode bez
hraniva i/ili biostimulatora. Tijekom istrazivanja su uzorkovani listovi iznad prvog grananja
I plodovi po dozrijevanju te je zabiljezena visina biljke tijekom pune cvatnje i zametanja
plodova. Podatci su obradeni analizom varijance koriste¢i Fisher LSD test u statistickom
programu SAS 9.1. StatistiCkom analizom je utvrdeno da su lokacija i varijanta gnojidbe
znacajno utjecali na masu lista, duzinu 1 Sirinu lista, visinu biljke, broj plodova, masu ploda
te ukupan prinos. Kod svih pokazatelja rasta i razvoja, varijanta R30B je dala znacajno bolje
rezultate. Takoder, svi mjereni parametri imali su znacajno vecu vrijednost na lokaciji
Karanac u usporedbi sa svim ostalim lokacijama, osim u slu¢aju mase ploda koja je bila
znacCajno veca na lokaciji Lug. Iz navedenog se moze zakljuciti da rast i razvoj zainske sorte
Baranjka ovisi o modelu gnojidbe te lokaciji tj. opskrbljenosti tla s organskom tvari i
hranivima buduci da je tlo na lokaciji Karanac analizom okarakterizirano kao najbogatije tlo
zalihama hraniva i organske tvari.

Kljuéne rijeci: zacinska paprika, gnojidba, biostimulatori, rast i razvoj, prinos
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Influence of location, fertilization and biostimulants on growth and
development of autochthonous baranyan spice pepper

Tomislav Vinkovi¢, Monika Tkalec, Nada Paradikovic¢, Brigita Popovi¢, Jasna Kraljicak

Faculty of Agriculture, University of J.J. Strossamyer in Osijek, Vladimira Preloga 1, Osijek,
Croatia (tvinkovic@pfos.hr)

Summary

The biggest production sites of red spice pepper in Croatia are situated in Baranya where
also highest yields are obtained, but most of the produced quantities are from growing the
Hungarian hybrid cultivars. However, in Baranya was recently found autochthonous cultivar
of red spice pepper for which optimal production technology nor expected yields are not
known. Accordingly, the aim of this investigation was to determine the optimal production
method, precisely optimal fertilizer and irrigation rates for baranyan autochthonous spice
pepper called Baranjka. Investigation was carried out during 2017 on three different
locations in Baranya as follows, Karanac, Lug and Branjin Vrh. Seeds of Baranjka were
sown to polystyrene plug trays filled with Klassmann Potgrond H substrate and placed in
heated greenhouse. Emerging started 10 days after sowing and planting was done 52 days
after sowing on abovementioned locations. Experiment was set out as randomized block
design in 4 different fertilization models as follows: fertilization according to
recommendation based on soil analysis without application of kristalon fertilizers (GPA),
with application of kristalon in full dose (K100), application of kristalon with reduced
concentration for 30% with addition of biostimulants (R30B) and application of kristalon
with reduced concentration for 30% (R30). Biostimulants, in variant R30B, Radifram,
Probac and Benefit were applied to plants separately depending on plant growth stage in
concentrations 0.25-0.30%. Kristalon fertilizers were applied by watering in concentration
0,21% or 0,30%. Untreated plants (GPA) were watered with the same amount of water
during the treatments. For analysis of growth and development, leaves were sampled above
the first branching and fruits at the time of ripeness. Also, plant height was recorded at the
stage of flowering and fruit setting. Data were statistically analzed by factorial ANOVA with
Fisher’s LSD test using SAS 9.1. Statistical analysis confirmed that location and fertilization
model significantly influenced on leaves weight, length and width, plant height, fruit weight
and number as well as on total yield. Significantly higher values of each investigated
paprameter were recorded in variant R30B. Also, Karanac showed to be the best location
compared to other two, except for fruit fresh weight which was significantly higher at
location Lug. It can be concluded that growth and development of red spice pepper Baranjka
depends on fertilization model and location or soil agrochemical properties since it was
determined that soil on location Karanac was the richest in organic matter content and
nutrient supply.

Key words: spice pepper, fertilization model, biostimulants, growth and development, yield
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Samonikle mediteranske biljke kao tradicionalno povrée - tradicionalno
znanje u op¢ini Krsan (Istra, Hrvatska)

Ivana Vitasovi¢ Kosié

Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska,
(ivitasovic@agr.hr)

Sazetak

Istra je poznata kao agroturisticka regija Hrvatske s brojnim obiteljskim gospodarstvima koja
proizvode kvalitetnu domacu hranu. Istrazivano podrucje op¢ine KrSan nalazi se na isto¢noj
obali i proteze se u unutrasnjost koju odlikuje obiljezje submediteranske klime. Zbog
promjena nacina zivota i nedovoljno podataka na ovom podrucju, postoji opasnost od
gubitka tradicionalnog znanja (TZ) o upotrebi samoniklih biljaka. Cilj ovog istrazivanja bio
je istraziti lokalno TZ i sadasnju uporabu samoniklih biljaka za hranu, narodnu medicinu te
druge namjene, a ovdje se iznosi samo koristenje divljeg povréa. U ovom preliminarnom
istrazivanju, provedenom 2017. godine, dokumentirano je koriStenje 36 samoniklog,
nekultiviranog povréa iz 22 porodice, od kojih su najzastupljenije Apiaceae |
Amaryllidaceae. Najcesc¢e prikupljene vrste su: Asparagus acutifolius, Cichorium intybus,
Ruscus aculeatus, Tamus communis, Taraxacum officinale, Foeniculum vulgare, Crithmum
maritimum, Urtica dioica, Sonchus asper, S. oleraceus, Diplotaxis tenuifolius,
Chenopodium album, Geranium robertianum, Humulus lupulus, Plantago major i Silene
latifolia. Zanimljiva je upotreba mjeSavine “zeje" - 12 vrsta samoniklog povréa Sto se
tradicionalno jede na Veliki petak. Zaklju¢ujemo da se samoniklo povrée danas konzumira
u manjoj mjeri nego prije nekoliko desetljeCa 1 da je potrebno ponovno uvodenje
tradicionalnih etno-kulinarskih dogadaja i jo$ veéi razvoj agro-, eko- i gastro turizma kako
bi se ocuvalo TZ. Svi herbarski primjerci su dostupni u ZAGR virtualnom herbariju
(http://herbarium.agr.hr/).

Kljuéne rijeci: samoniklo mediteransko bilje, tradicionalno znanje, samoniklo povrce,
tradicionalna hrana, Istra
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Wild Mediterranean plants as vegetable food — traditional knowledge in
Krsan municipality (Croatia)

Ivana Vitasovi¢ Kosié

Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska
(ivitasovic@agr.hr)

Summary

Istria is well-known as an agro-tourist region of Croatia with many family farms that produce
good quality traditional homemade food. The researched area of KrSan municipality is
located on the east coast and extends into the inland, in sub Mediterranean climate. Due to
changes of lifestyle, and not sufficient documentation on the area, there is a threat of wild
plants use traditional knowledge (TK) loss. The aim of study was to investigate the local TK
and the present use of wild plants for food, medicinal plants and other uses. Here only the
use of wild vegetables is presented. In this preliminary survey, conducted in 2017, the uses
of 36 wild, non-cultivated vegetables from 22 families were documented. Most represented
families are Apiaceae and Amaryllidaceae, and the most commonly collected species are:
Asparagus acutifolius, Cichorium intybus, Ruscus aculeatus, Tamus communis, Taraxacum
officinale, Foeniculum vulgare, Crithmum maritimum, Urtica dioica, Sonchus asper, S.
oleraceus, Diplotaxis tenuifolius, Chenopodium album, Geranium robertianum, Humulus
lupulus, Plantago major, and Silene latifolia. The use of "zeje" mixture, vegetable food
traditionally eaten on a big Friday, is interesting. We conclude that wild vegetables are
consumed nowadays to less extent than decades ago and the re-introduction of old tradition
ethno-culinary events and even a greater development of agri-, eco- and gastro-tourism is
needed to preserve TK. Herbarium specimens are available in ZAGR Virtual herbarium
(http://herbarium.agr.hr/).

Key words: Wild Mediterranean plants, traditional knowledge, wild vegetable, traditional
food, Istria
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The effect of indol-3-acetit acid on productive characteristics of bulbous
corm flower species

Ana Vujosevié, Sandra Popovi¢, Ilinka Pecinar, Porde Moravcevi¢

Faculty of Agriculture, University of Belgrade, Nemanjina 6, 10080 Zemun (ana@agrif.bg.ac.rs)
Summary

In order to obtain the best quality of flowers, contemporary flower production is increasingly
relying on the use of phytohormones and biostimulators. Thanks to the widespread
application, in recent years, their use in production of bulbous corm flower species has been
increasingly examined, especially phytohormones. The justification of the use of indole-3-
acetic acid in the production of bulbous corm flower species is reflected in the possibility of
improving productive characteristics. In this paper was examined the effect of the application
of indole-3-acetic acid as a microbiological fertilizer - commercial name Slavol - on the
productive characteristics of two species of the genus Gladiolus sp. and Lilium sp. During
the research, the bulbs and corm was soaking in two different time intervals (1 h and 24 h)
and in two different concentrations of Slavol (100 ml and 150 ml). The obtained results
showed the positive effect of the application of indole-3-acetic acid on the examine
productive characteristics: plant height, overhead mass, number of leaves, number of flower
buds, length of the flower and weight of bulbs. Studies have also shown that for species of
the genus Lilum sp., a greater impact on productive characteristics has the concentration of
indol-3-acetic acid in relation to the duration of treatment, while for species of the genus
Galdiolus sp. a greater impact has shown the duration of the treatment.

Key words: indol-3-acetit acid, bulbous corm flower, productive characteristics, lilium,
gladiolus
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Kako sprijeciti propadanje proizvodnje krumpira u Hrvatskoj

Darko Jelkovi¢

Hrvatski Centar za poljoprivredu, hranu i selo, Zavod za zastitu bilja, Gorice 68 b, Zagreb
(darko.jelkovic@hcphs.hr)

Sazetak

Krumpir je bogat izvor energije, Skroba, vitamina, minerala, organskih kiselina i od
izuzetnog je znacaja za prehranu stanovniStva u Hrvatskoj i u svijetu. Proizvodnja krumpira
treba biti jedan od prioriteta u proizvodnji svake drzave pa tako i Hrvatske, zbog tradicije u
proizvodnji kao i moguénosti za uzgoj kvalitethog konzumnog i sjemenskog krumpira.
Konzumni krumpir proizvodi se u Hrvatskoj na priblizno 7000 hektara (procjena Agencije
za placanja u poljoprivredi, ribarstvu i ruralnom razvoju (APRRR) i autora). Vecina
proizvodnje se odvija na OPG-ima koja joS uvijek imaju niz nedostataka: usitnjenost parcela,
nedovoljna i neadekvatna primjena tehnologije (od sadnje, njege, navodnjavanja do vadenja)
I nedovoljno kvalitetni uvjeti skladiStenja. Sve to rezultira neujednacenim prosje¢nim
prinosima koji dosta variraju po godinama i kre¢u se u prosjeku oko 25 tona/ha. To je znatno
manja prosjecna proizvodnja konzumnog krumpira od nekih zemalja takoder ¢lanica EU:
Belgije, Francuske, Njemacke, Nizozemske i Velike Britanije koje ostvaruju prosjecne
prinose iznad 44 tone /ha. U Hrvatskoj proizvodnja sjemenskog krumpira iz godine u godinu
pada u hektarima i tonama. Od 1985. do 1990. godine godisnja proizvodnja bila je na 500
ha ¢ime je Hrvatska bila jedan od vecih proizvodaca u okruzenju. Do 2010. godine
proizvodnja se kretala blizu 200 ha, da bi u 2014. godini spala na 58 ha. U 2017. godini Sest
proizvodaca posadilo je 33 ha sjemenskog krumpira Sto je najmanja sjemenska proizvodnja
do sada. Prosje¢an prinos u sjemenskoj proizvodnji u Hrvatskoj kretao se od 18-20 t/ha, dok
je prosjecna proizvodnja u EU na priblizno 1,8 mil. hektara s prosje¢nim prinosom od 30
t/ha. Ulaskom Hrvatske u EU nas$im proizvodac¢ima se jo$ otezala situacija jer se moraju
nositi s organiziranom proizvodnjom iz susjednih zemalja i zemalja EU. U izlaganju ¢e se
prikazati neke od smjernica za rjeSenje i opstanak domace proizvodnje krumpira. Moramo
iskoristiti komparativne prednosti kao Sto su dobri klimatski i pedoloski uvjeti za
proizvodnju, manje prisustvo bolesti i Stetnika, a osobito odsustvo karantenskih bolesti koje
su prisutne u nekim zemljama znacajnim proizvodac¢ima krumpira kao Sto su: Nizozemska,
Belgija, Njemacka, Skotska i dr. Konkurentnost i odrZivost na trzistu EU moze se odrZati
samo povecanjem proizvodnih povrsina i prinosa krumpira.

Kljuéne rijeci: konzumni krumpir, sjemenski krumpir, proizvodnja, prinos
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How to prevent deterioration of potato production in Croatia

Darko Jelkovié

Croatian Centre for Agriculture, Food and Rural affairs, Institute for Plant protection, Gorice 68
b, Zagreb (darko.jelkovic@hcphs.hr)

Summary

Potato is a rich source of energy, starch, vitamins, minerals, organic acids and is of great
importance for the nutrition of the population in Croatia and in the world. The production of
potatoes should be the priority in the production and nutrition of each country as well as
Croatia, because of the tradition in the production as well as opportunities for growing high
quality table and seed potatoes. Table potatoes are produced in the Republic of Croatia on
approximately 7000 ha (estimation of Paying Agency for Agriculture, Fisheries and Rural
Development (PAAFRD) and author). The largest proportion of production takes place on
family farms (OPG) where there are still many issues to be solved: small parcels, insufficient
and inadequate application of technology (from planting, care, irrigation to harvest) and
insufficiently adequate storing conditions. As a result, there is an unbalanced annual yield
over several years, which varies from year to year and amounts to 25 t/ha. This is
significantly lower average production of table potatoes compared to countries which are
also members of the EU: Belgium, France, Germany, the Netherlands, Great Britain with an
average annual yield above 44 t/ha. The production of seed potatoes in Croatia has been
falling year after year both in hectares and tonnes. From 1985 to 1990 annual production
was 500 hectares, making Croatia one of the largest producers in the region. By 2010,
production was near 200 hectares, and it fell to 58 hectares in 2014. In 2017 six producers
planted 33 hectares of seed potatoes which is the smallest seed production so far with an
average yield 18-20 t/ha while the average production in the EU is about 1.8 million ha with
an average Yield of 30 t/ha. The Republic of Croatia having joined the EU, the conditions
for domestic producers worsened because they have to compete with the organized
production from countries in the region and countries in the EU. The guidelines towards the
solution and the survival of the domestic potato production will be presented. We must use
our competitive advantages such as good climate and pedological conditions for the
production, low soil contamination, less presence of disease and pests, especially the absence
of quarantine diseases that are present in countries which are major potato producers such as
Netherlands, Belgium, Germany, Scotland, etc. Competitiveness and sustainability on the
EU market can be maintained only by increasing planted areas and the potato yield.

Key words: table potatoes, seed potatoes, production, yield
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PSenica obogacena selenom upotrebljena za proizvodnju kukuruznih
snack proizvoda

Nikolina Kaji¢?, Jurislav Babi¢?, Jelena Panak Balenti¢?, Antun Jozinovié?,
Purdica A¢kar?, Borislav Mili¢evi¢?, Marijana Grec?, Marija Kovagevié-Babi¢?,
Drago Subari¢?

YSveuciliste u Mostaru, Agronomski i prehrambeno-tehnolo3ki fakultet, Biskupa Cule bb 88000
Mostar, Bosna i Hercegovina

2Sveuciliste Josipa Jurja Strossmayera u Osijeku, Prehrambeno-tehnoloski fakultet Osijek, Franje
Kuhaca 20, 31000 Osijek, Hrvatska (jbabic@ptfos.hr)
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Sazetak

Ekstrudirani snack proizvodi su jedni od najpopularnijih grickalica u svijetu. Uglavnom nisu
obogacene nutritivnim tvarima, ali mogli bi biti dobar izvor nutrijenata zbog svoje
rasprostranjenosti. Sukladno tome, tema ovog rada je povecanje nutritivne vrijednosti
kukuruznih ekstrudata s pSenicom obogac¢enom selenom (Se). Se je vazan za redukciju
hidroksiperoksida, zbog glutation peroksidaze (GPX) koja ovisi o Se te GPX Kkatalizira
redukciju hidroksiperoksida. Osim kao antioksidans, Se ima vaznu ulogu u odrZavanju
homeostaze hormona $titnjace, u reprodukciji, imunitetu, procesu starenja, zastiti od trovanja
teSkim metalima. Manjak Se moze biti povezan s mnogim bolestima, medu kojima je 1
karcinom, zbog njegovih antimutagenih i antikancerogenih svojstava. Budu¢i da je moguce
1 trovanje Se, preporucena dnevna doza unosa za odrasle osobe je 55 pg. PSenica obogac¢ena
Se samljevena je u brasno (PB) i brasno je dodano u kukuruznu krupicu u udjelima 10, 20,
301 40 % s. tv. VlaZznost zamjesa podeSena je na 15 %. Pripremljeni uzorci ekstrudirani su
u laboratorijskom jednopuznom ekstruderu, sa sapnicom promjera 4 mm, puzem
konfiguracije 4:1, pri temperaturnim profilima: 140/170/170 °C; 150/180/180 °C i
160/190/190 °C. Dobiveni ekstrudati su suSeni na zraku i odredena su im fizikalna svojstva.
Dodatak PB povecao je ukupnu promjenu boje (AE) u promatranim ekstrudatima, dok
povecanje temperature ekstrudera nije imalo znacajan utjecaj na AE. Dodatak PB i povecanje
temperature, utjecali su na ekspanzijski omjer (EO) ekstrudata, ali ne i na nasipnu masu
(BD). Najvise vrijednosti EO imali su ekstrudati s 10 i 20 % PB, ekstrudirani pri
temperaturnom profilu 140/170/170 °C. Povecanje temperature i dodatak PB utjecalo je na
smanjenje EO. Oba parametra su utjecala na lomljivost ekstrudata, ali nije se pokazao
znaCajniji utjecaj na tvrdocu. PSenica obogacena selenom uspjeSno je primijenjena u
proizvodnji ekstrudiranih snack proizvoda na bazi kukuruzne krupice. Buduéi je selen vazan
mineral za ljude, ovo bi mogao biti dobar primjer razvoja novih funkcionalnih proizvoda.

Kljucne rijeci: selen, kukuruzni snack proizvodi, pSenicno brasno, obogacivanje
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Wheat enriched by selenium incorporated in corn snack products
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Poljoprivredni institut Osijek, Juzno predgrade 17, 31000 Osijek, Hrvatska

Summary

Extruded snack products are one of the most popular snacks consumed worldwide. Usually
they are not fortified with nutrients, but they can be very good source of nutrients, because
of their prevalence. Consequently, the objective of this research was to increase nutritional
value of the extruded corn-based snacks with wheat enriched with selenium (Se). Se is
important for reduction of hydroperoxide, because glutathione peroxidase (GPX) is
dependent on Se, and GPX catalyzes reduction of hydroperoxide. Except as antioxidant, Se
has important part in maintaining thyroid hormone homeostasis, has role in reproduction,
immunity, aging process, protection against heavy metal poisoning. Lack of Se can be
associated with various diseases, including cancer, due to its antimutagenic and anticancer
properties. Since poisoning with Se is also possible, there are recommendations for daily
intake which amount to about 55 pg for adults. Wheat enriched with Se was milled to flour
and flour was added to corn grits in 10, 20, 30, 40% d. m., and mixture moisture was set to
15%. Prepared samples were extruded in laboratory single screw extruder with 4 mm round
die, screw with compression ratio of 4:1, at temperature profiles: 140/170/170 °C;
150/180/180 °C and 160/190/190 °C. Obtained extrudates were air-dried and physical
properties were determined. Addition of flour increased total color change (AE) in obtained
extrudates, but increasing temperature of extruder did not have significant influence on AE.
Both flour addition and increasing temperature of extruder had influence on expansion ratio
(ER), but not so much on bulk density (BD). The highest ER values had snacks with 10 and
20% added wheat flour, extruded at temperature profile 140/170/170 °C. Increasing
temperatures of extruder and addition of flour decreased ER. Both parameters decreased
fracturability of extrudates and did not show significant influence on hardness. Wheat
enriched with selenium was successfully incorporated in extruded snack products based on
corn grits. Since selenium is important mineral for humans, this can be a good example for
development of new functional products.

Key words: selenium, corn snacks, wheat flour, fortification
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Management of Helicoverpa armigera on tobacco

Vesna Krsteska, Petre Stojanoski

Scientific Tobacco Institute Prilep, St. Kliment Ohridski University Bitola, Kicevska bb, 7500
Prilep, Macedonia (vkrsteska@yahoo.com)

Summary

Helicoverpa armigera represents a significant challenge to tobacco fields and it is producing
high economic losses of tobacco seed each year. The aim of our investigations is lifecycle
of the pest and its control in tobacco. Population dynamics of H. armigera shows that the
species is present on tobacco throughout the vegetation. Larvae of different generations
usually overlap. The maximum number of larvae in 2016 was recorded in 20 August. In
2017 the population is mostly numbered in 10 August and reached another high level of
density on 9 September. In the middle of the plots the percentage of plants infested by larvae
was 27.67 % in 2016 and 18.67 % in 2017. On the margin parts of the plots, the percentage
of plants infested by larvae was 54.33 % in 2016 and 37.33 % in 2017. For management of
this pest we tested different chemical products: Chlorpyrifos + Cypermethrin 1.5 L/ha;
Metaflumizone 1 L/ha; Emamectin 2 kg/ha, Flubendiamide 25 g/100L, Indoxacarb 0.25 L/ha
and Spinetoram 0.3 kg/ha. All insecticides have shown high efficacy in control of larvae,
85-100 % in treated plots and 80-97.5 % in laboratory. Insecticidal evening treatment should
be performed after emergence of the caterpillars and before they enter into the seed capsules.
The integration of various methods was found to be the best in reducing the damage, so more
attention should be devoted to forecasting activities and use of traps. Chemical control is
still the most reliable way of protecting tobacco from H. armigera.

Key words: H. armigera, dynamics, management, insecticides, tobacco
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BC hibridi kukuruza u proizvodnim pokusima u 2017. godini

Buro Luki¢, Kristijan Puskari¢, Robert Matasovi¢, Zoran Kurtovi¢, Ljiljana Turek

Bc Institut za oplemenjivanje i proizvodnju bilja d.d., Rugvica, Dugoselska 7, 10370 Dugo Selo,
Hrvatska (lukic@bc-institut.hr)

Sazetak

Proizvodni pokusi BC hibrida kukuruza bili su postavljeni na velikom broju lokacija u RH.
Svrha postavljanja pokusa je da se hibridi ispitaju u razlicitim agroekoloskim uvjetima. U
2017. godini obradeno je 139 lokacija s 8 hibrida u prosjeku po svakoj lokaciji. Za vrijeme
nicanja i ranog porasta kukuruza uvjeti su bili povoljni. Na nekim lokacijama je uslijed
isuSivanja tla i nedostatka oborina doslo do redukcije sklopova. Uslijed ranog nedostatka
oborina i pojave visokih temperatura, kukuruz pod stresom dolazi do faze cvatnje. U cvatnji
su klimatski uvjeti bili vrlo nepovoljni (visoke temperature, nedostatak oborina) na svim
podrucjima uzgoja kukuruza, Sto je rezultiralo slabijom oplodnjom i slabijim nalijevanjem
zrna. Tijekom kolovoza nastavlja se razdoblje visokih temperatura i nedostatka oborina, Sto
je rezultiralo brzim i ranijim dozrijevanjem kukuruza te ranijim berbama i nizim urodima
zrna. Obradeni rezultati 23 Bc hibrida pokazuju prosjecni urod od 9,2 t/ha i 18,1 % vode u
zrnu pri berbi, uz ostvarenje sklopa na razini 63 000 biljaka/ha. Ranije grupe FAO 300 i 400
bolje su podnijele, odnosno izbjegle kriticne trenutke u oplodnji i nalijevanju zrna, te
ostvarile viSe urode u odnosu na kasnije grupe FAO 500 i 600. Sagledavaju¢i ostvareni urod
u ovakvim proizvodnim uvjetima novi BC hibridi FAO 300 i 400 pokazali su vidljivu
prednost u odnosu na hibride kasnije vegetacije, te starije komercijalne hibride.

Kljucne rijeci: proizvodni pokusi, kukuruz, hibridi, urod zrna
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BC maize hybrids in production trials in 2017

DPuro Luki¢, Kristijan Puskari¢, Robert Matasovi¢, Zoran Kurtovi¢, Ljiljana Turek

The Bc Institute for Breeding and Production of Field Crops, Dugoselska 7, Rugvica, 10 370
DugoSelo, Croatia (lukic@bc-institut.hr)

Summary

Trials with BC maize hybrids were conducted on a large number of locations in the entire
Croatia. The purpose of the trials is to test the hybrids in different agroecological conditions.
During 2017, trials on 139 locations were processed (8 hybrids on average). The conditions
for early phases of growth and development were favourable. In some locations due to soil
drainage and lack of rainfall, there was a reduction in stands. Due to the early lack of rainfall
and high temperature occurrences, hybrids under stress come to the stage of flowering.
During flowering, climatic conditions were very unfavourable (high temperatures, lack of
rainfall) at all region of growing, which resulted poorer fertilization and poorer grain filling
period. In August, the period of high temperature and lack of precipitation continues,
resulting in faster and earlier maturing and harvests, as well as lower grain yield. Seed
analyses results from 23 BC hybrids showed an average yield of 9.2 t/ha, with 18.1% grain
moisture at harvest, and a plant density at the level of 63,000 plants/ha. Earlier groups of
FAO 300 and 400 better tolerated critical moments in fertilization and grain filling, and
achieved better yields than FAO 500 and 600. Considering the achieved yield, under such
production conditions, the new BC hybrids FAO 300 and 400 showed a visible advantage
over those later as well as over the older commercial hybrids.

Key words: production trials, maize, hybrids, grain yield
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The fall armyworm (Spodoptera frugiperda) damage and management to
Zimbabwe farmers: implications to food security

Ronald Mandumbu, Agathar Kamota, Kufa Mutsengi, Cosmas Parwada, Munyati Vincent

Department of Crop Science, Faculty of Agriculture and Environmental Science, Bindura
University of Science Education, P. Bag 1020, Bindura, Zimbabwe (rmandumbu@gmail.com)

Summary

Fall armyworm (Spodoptera frugiperda) is native to tropical and sub-tropical regions of the
Americas. The pest was detected in Western and Central Africa in early 2016 and by the
start of the summer season it had spread to southern Africa particularly Zimbabwe. It became
necessary to determine fall armyworm damage to both rural and commercial farmers in
northern Zimbabwe, gather and analyze farmer management methods and the implications
of the fall armyworm to food security. The study survey was carried out through
questionnaires and field tours from Mukumbura to Harare which covers two provinces and
three farming factors namely: communal, resettled and commercial farmers. The results
indicated that the pest had spread to all agro-ecological regions in the surveyed area. Small
scale farmers had identified the problem but had simple means of managing the pest.
Communal farmers who had mixed maize and sorghum reported that the pest preferred
maize to sorghum. It was observed that the pest preferred yellow maize compared to white.
Across all the farming sectors farmers had tried to use chemicals but they failed. The
communal farmers reported more than 50 % loss of both maize and sorghum. There was a
positive correlation between farming sector and the food security.

Key words: fall armyworm, maize, communal, commercial farmers, food security
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Investigations on the major production properties of some domestic and
introduced oriental tobacco varieties

Valentina Pelivanoska, Biljana Jordanoska

Scientific Tobacco Institute Prilep, University St. Kliment Ohridski Bitola, Kicevska bb, 7500
Prilep, Macedonia (vpelivanoska@yahoo.com)

Summary

The three years of investigation (2010-2012) were carried out with four oriental tobacco of
the types: Prilep P-23, Prilep P-79-94 (domestic varieties, created in Tobbaco institute-
Prilep), and Basmal and Elenski 817 (introduced varieties created in Tobacco and tobacco
products Institute- Plovdiv). The aim of this investigation is to study the effect of the
different nitrogen rates on major production properties, as: dry tobacco yield per hectare,
stalk height with inflorescence, number of leaf per stalk, the largest leaf length and width
and average relative leaf surface. From the results, it can be noted that increase in yield
correlates with the increase of nitrogen quantities. Fertilized varieties with the 30 kg N/ha
had yield increase of 18.5 % and 22.1 % respectively, as opposed to the control. The highest
yield is noted to the P-23 variety (3630 kg/ha), and the lowest to the Basma 1 variety (2125
kg/ha). The fertilization has a positive effect on the gross income, and there is a slight
decrease in the average price. Also, positive effect is observed on other manufacturing
properties as stalk height, leaf number per stalk, length/width of the largest leaf and average
relative surface. Based on the obtain results it can be conclude that due to lower yield and
gross income per ha, the introduced varietyes Basma 1 and Elenski 817 are not perspective
varieties for wider production in the investigation region.

Key words: oriental tobacco, fertilization, varieties, yield, manufacturing properties
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Utjecaj lokacije, iskustva. metode lova i vremenskih prilika na rezultate
rekreacijskog ribolova

Helena Babaci¢, Tomislav Treer
Agronomski fakultet Sveucilista u Zagrebu, SvetoSimunska 25, Zagreb, Hrvatska (treer@agr.hr)

Sazetak

Cilj rada bio je utvrditi utjecaj lokacije, vremenskih prilika i metode ribolova, te iskustva
ribi¢a na rezultate ulova. Analizirani su podaci o ulovu ribi¢a zadarskog SRD “Zubatac” za
vrijeme natjecanja na zadarskom podruc¢ju 2016. godine, te pojedinacnog ulova ronioca s
puskom. Izracunat je ulov po jedinici napora (CPUE) izrazen kao ulov u gramima jednog
ribi¢a na sat, te prosje¢na masa ulovljenih riba u gramima. Ukupno je ulovljeno 237 jedinki
riba iz 19 vrsta, najviSe iz porodica ljuskavki (Sparidae) i usnaca (Labridae). Usporedeni su
ulovi udicom 20 mladih juniora (do 12 godina) s obale (9. travnja), 30 starijih juniora (do 16
godina) i seniora s obale (16. travnja), 15 seniora iz ¢amca (7. svibnja), te jednog podvodnog
ribolovca s puskom (24. travnja). Prema oc¢ekivanju najmanje prosje¢ne primjerke (27,60 g)
hvatali su mladi juniori, znatno vece stariji juniori i seniori (50,69 g), jo§ vece seniori iz
¢amca (67,05 g), dok su daleko najveci bili oni ronioca s puskom (107,27 g). Slican slijed
imaju i razlike u veli¢ini CPUE — mladi juniori (49,67 g ribi¢?! sat™?), seniori iz ¢amca (77,91
g ribi¢? sat™) i podvodni ribolovac (393,33 g ribi¢ sat™?). No najmanji CPUE je zabiljezen
kod starijih juniora i seniora (33,58 g ribi¢ sat™), jer je taj dan puhalo snazno jugo koje je
ometalo natjecanje. Rezultati potvrduju da se vise ribe i ve¢i primjerci love dalje od obale,
daribolovac s puskom, koji vidi svoj plijen, ima najbolje rezultate, da iskustvo donosi znatnu
prednost, no da nepovoljne vremenske prilike mogu poremetiti ovaj slijed.

Kljucéne rijeci: ribici, podvodna puska, natjecanje, CPUE, masa ribe
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The influence of location, experience, catching method and weather
conditions on the results of recreational fishing

Helena Babaci¢, Tomislav Treer
Faculty of Agriculture, University of Zagreb, SvetoSimunska 25, Zagreb, Croatia (treer@agr.hr)

Summary

The aim of the paper was to determine the influence of the location, weather conditions,
catching techniques and fishermen’s experience on the catch results. The catching data
obtained by angling by the members of Zadar Sport Club ,,Zubatac* during their 2016
competition and by the speargun of one diver were analysed. The catch per unit effort
(CPUE, as g per hour by one fisherman) and average fish weight (g) were counted.
Altogether 237 fish specimens belonging to 19 species were caught, mostly from Sparidae
and Labridae families. The catch by 20 younger juniors (up to 12 years) from the coast (April
9", 30 older juniors (up to 16 years) and seniors from the coast (April 16), 15 seniors from
the boat (May 7'") and one diver with a speargun (April 24" were compared. As expected,
the smallest average specimens (27.60 g) were caught by younger juniors, significantly
bigger (50.69 g) by older juniors and seniors, additionally bigger (67.05 g) by seniors from
the boat and the biggest (107.27 g) by a diver with the speargun. The CPUE values went by
similar order — younger juniors (49.67 g fisherman hour?), seniors from the boat (77.91 g
fisherman™ hour™) and the diver (393.33 g fisherman™ hour). Due to the strong sirocco on
the day, the smallest CPUE had the older juniors and seniors from the coast (33.58 ¢
fisherman™ hour™). The results confirmed that more and bigger specimens were caught out
of the coast, that the diver who could see his prey had the best results, that the experience
was advantageous. Nevertheless, weather conditions can disrupt this order.

Key words: anglers, speargun, competition, CPUE, fish weight
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Utjecaj klimatskih faktora na gospodarenje srnecom divljaci u drzavnom
otvorenom lovistu XV1/14 Trizlovi - Rastovo
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Drazen Degme¢i¢?, Sinia Ozimec!
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*Trizlovi, d.o.0., Soljanska 33, Drenovci

*Hrvatske Sume d.o.o., Uprava suma Podruznica Osijek, J. Benasica 1, Osijek

Sazetak

Analizirana je struktura trofeja odstrijeljene srnece divljaci u razdoblju od 5 godina (2011.
do 2015.) u drzavnom otvorenom lovistu broj XV1/14 , Trizlovi - Rastovo* koje se nalazi u
jugoisto¢nom dijelu Vukovarsko-srijemske Zupanije. Ukupna povrsina lovista iznosi 3102
ha, dok lovno produktivna povrsina iznosi 1400 ha za srnecu divlja¢. Prema podacima iz
lovno gospodarske osnove orografske, hidrografske i klimatske prilike, te koli¢ina dostupne
hrane i mir u stanistu su povoljni za uzgoj srnece divljaci (111 bonitetni razred, 6 grla/100 ha
LPP, a godisnji prirast iznosi 26 grla). Podaci u istrazivanju prikupljeni su iz trofejnih listova
srnjaka ocjenjenih u tom razdoblju. Ukupno je odstrijeljeno 125 grla, od toga 63muska grla,
a ocjenjeno je 28 trofeja srnjaka dok ostala odstrijeljena grla nisu imala elemente za ocjenu
te nisu uvrStena u analizu. Od mjerljivih elemenata u izracun su uzeta kvantitativna obiljezja,
a to su prosjecna masa i volumen trofeja, prosjecna duljina grana i ukupan broj CIC tocaka.
Prosjecna masa trofeja kretala se od 268 do 312 grama, prosjecan volumen od 104,83 do
116,71 cmd, prosje¢na duljina grana rogova od 21,13 do 23,20 cm, dok je prosje¢na
vrijednost trofeja iznosila od 80,56 do 88,29 CIC tocaka. Trofejna vrijednost kretala se od
minimalnih 71,3 do maksimalnih 110, 53 CIC tocke, a pri tome su odstrjeljena 2 grla
kapitalne vrijednosti u bron¢anoj medalji. Prosje¢na vrijednost svih mjerljivih elemenata
kretala se uzlaznom putanjom cetiri godine osim zadnje lovne 2014/2015. godine kada je
zna€ajno opalo brojno stanje divljaci, naruSena je spolna i dobna struktura te trofejna
vrijednost divljac¢i zbog pucanja nasipa na rijeci Savi i poplava u jednom dijelu lovista.
Poplava je znacajno utjecala na brojno stanje divljaci, rezultate gospodarenja i trofejnu
vrijednost divljaci.

Kljuéne rijeci: srneca divijac, klimatske prilike, “Trizlovi — Rastovo™, trofej
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Influence of climate factors on the management of roe deer game in the
state open hunting ground XVI1 / 14 Trizlovi - Rastovo
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Summary

The trophy structure of the deceased roe deer game was analysed for the period of five years
(2011-2015) in the state open hunting area number XV1/ 14 "Trizlovi - Rastovo" located in
the south-eastern part of VVukovar-Srijem County. The total area of the hunting ground is
3102 ha, while the hunting productive area is 1400 ha for roe deer. According to the data
from the hunting management documents of the orographic, hydrographic and climate
conditions, the quantity of available food and tranquillity in the habitat are favourable for
the breeding of roe deer (I11 value class, 6 units/100 ha LPP, and the annual increase is 26
units). Research data was collected from trophy lists of deer evaluated in that period. In total,
125 units were killed, of which 63 was male. 28 of them were evaluated as a trophy while
the others had no evaluation elements and were not included in the analysis. Quantitative
features were taken from the measurable elements in the calculation, which are the average
mass and volume of the trophies, the average length of the branch and the total number of
CIC points. The average trophy weight ranged from 268 to 312 grams, an average volume
of 104.83 to 116.71cm?3, the average length of horns branches 21.13 to 23.20cm, while the
average trophy value was 80.56 to 88, 29 CIC points. The trophy value ranged from a
minimum of 71,3 to a maximum of 110, 53 CIC points. Accordingly, two roe deer caps of
bronze medal were killed. The average value of all measurable elements was moving upward
four years apart from the last hunting season 2014/2015. That year, due to the scorching of
the dam on the Sava River and flooding in one part of the hunting ground, the great number
of wild game dropped significantly, the sex and age structure were damaged as well as the
trophy value of the game. Flood had a significant impact on the numerous wildlife status,
management results and the trophy value of game.

Key words: roe deer game, climate conditions, “Trizlovi — Rastovo™, trophy
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Sazetak

Na rast rogova divljih populacija goveda Bovidea mogu utjecati razliciti ¢imbenici, a
njihovom analizom se mogu dobiti vazne informacije o zivotu jedinke i populacije. Koriste¢i
430 uzoraka trofeja europskih muflona (Ovis aries musimon Pall.) jedne populacije (Senj) u
razdoblju od 25 godina (1988. - 2013.), ispitane su varijacije u veli¢ini i godiSnjem rastu
rogova. KoriSteni su razli¢iti ekoloski ¢imbenici, kao i1 podatci o odstreljenoj divljaci, za
procjenu utjecaja na rast roga. Visoka varijabilnost rasta roga u istim kalendarskim
godinama, s istim klimatskim uvjetima, upucuje na problem odabira modela za opisivanje
rasta roga i odredivanju vaznosti klimatskih faktora. Potrebno je nastaviti daljnja istraZzivanja
o utjecaju klimatskih i okoli$nih faktora, o utjecaju ¢ovjeka i populacije, te istraziti njihove
interakcije, da bi smanjili pogreSke u selekciji i kvalitetnije gospodarili divljim
populacijama. Rast i razvoj rogova moze biti koristan indeks kvalitete staniSta, te vazan
¢imbenik razumijevnja fenotipske plasti¢nosti i evolucije.

Kljucéne rijeci: rogovi, muflon, klimatski faktori, trofejni lov
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Summary

Horn growth of wild ungulates of Bovidae, can be influenced by various factors, and their
analysis can provide important information on the life history of the individual and the
population. Using 430 European mouflon (Ovis aries musimon Pall.) trophies of one
population (Senj) during a period of 25 years (1988-2013), we explore a variation of horn
size and annual horn growth. We used the range of ecological factors, as well as hunting
record data to assess the influence on horn growth. The high variability of horn growth within
the same calendar years, with the same climatic conditions, indicates the problem of
selecting a model for describing the horn growth and defining the importance of climatic
factors. Non-selective and excessive harvest may result falling in trophy size in the
population and may disturb the density and age structure of the population. Horn growth and
development can be a useful index of habitat quality, and an important factor in
understanding phenotypic plasticity and evolution.

Key words: horns, mouflon, climate factors, trophy hunting
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Lovno gospodarenje u odabranim lovistima Splitsko-dalmatinske
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Sazetak

Splitsko-dalmatinska Zupanija nalazi se u srediSnjem dijelu juzne Hrvatske. Prema prirodno-
geografskim obiljezjima podijeljena je u tri cjeline: obalno podrudje, zalede i otoci. U
Splitsko-dalmatinskoj Zupaniji ustanovljena su 83 lovista na ukupnoj povrsini od 449.490
ha. Lovno gospodarenje u 10-godisnjem razdoblju (2007.-2017.) analizirano je u odabrana
32 zajednicka otvorena loviSta. Vaznije vrste divljaci su: svinja divlja, zec obi¢ni, fazan,
jarebica kamenjarka-grivna, muflon i divokoza. 1z planskih dokumenata za svako loviste
prikupljeni su i obradeni podaci o vrstama divlja¢i i njihovim mati¢nim fondovima,
planiranom i ostvarenom odstrjelu, trofejnoj vrijednosti i drugim znac¢ajnim parametrima
uzgoja i koristenja divljaci. Gospodarenje mati¢énim fondovima i planirani odstrjel vrsta
krupne, odnosno sitne divlja¢i uglavnom su uspjesno ostvarivani u analiziranom razdoblju.
Negativni utjecaj predacije vuka na divokozu, muflona i divlju svinju postao je ozbiljni
problem zbog Stete koju nanosi u lovistima. Ukupno je ocijenjeno 179 trofeja divlje svinje,
od kojih 71 ili 40% u kategoriji kapitalnih, a najvrjedniji je ocijenjen sa 136,00 CIC tocaka.
Kvalitetno lovno gospodarenje, ukljucujuéi i stalnu brigu o divljaci i provodenje aktivnosti
za poboljsanja kakvoce staniSta, doprinosi stabilnosti mati¢nih fondova divljaci i preduvjet
je za postizanje visoke, kapitalne trofejne vrijednost divljaci.

Kljucéne rijeci: loviste, gospodarenje, divijac, trofej
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Summary

Split-Dalmatia County is located in the middle part of the southern Croatia. Based on the
natural geographic features it is divided into three parts: the coastal area, the hinterland and
the islands. In Split-Dalmatia County, 83 hunting grounds had been established at total
surface of 449,490 ha. Hunting management practice during 10-year period (2007-2017) was
analysed in 32 selected joint hunting grounds. The important game species are: wild boar,
the European hare, pheasant, the rock partridge, the European mouflon and the chamois.
From the planning documents for each hunting ground, following records were collected and
analysed: game species and their domicile stocks, planned and achieved culling rate, trophy
value and other important parameters of importance for game breeding and utilization.
Management with domicile stocks and planned culling rate of big and small game animals
was mostly satisfactory in the analysed period. Negative impact of wolf predation on the
chamois, the European mouflon and wild boar become a serious problem due to damage
caused by the burden of damage in the hunting grounds. Total of 179 trophies of wild boar
were scored, 71 or 40% were in category of capital trophy, with the highest score of 136.00
CIC points. Quality hunting management, including permanent care fore game animals and
implementing activities for improving the habitat quality, contributes to stability of domicile
game stocks and makes a precondition for achieving the high, capital trophy values of game.

Key words: hunting ground, management, game, trophy
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Sazetak

Dobro razvijeni reproduktivni organi matica pcela (Apis mellifera L.) u velikoj mjeri ovise
o tehnici uzgoja, gdje se broj jajnih cjevcica ili promjer spermateke smanjuje s povecanjem
starosti li¢inke. Prema objavljenim podacima, broj jajnih cjevcica u jednom jajniku matice
kre¢e se od 100 do 180, dok promjer spermateke iznosi u prosjeku 1,08 mm. Cilj ovog
istraZzivanja bilo je utvrdivanje utjecaja godine uzgoja na morfoloska svojstva reproduktivnih
organa matica sive pcele (Apis mellifera carnica) uzgojenih kroz nacionalni uzgojni
program. Matice sive pcele prikupljene su iz pcelinjaka registriranih uzgajivaca tijekom
lipnja 2015. 1 2017. godine. Matice su prikupljane iz oplodnjaka nakon $to je potvrdeno
uspjesno parenje. Matice uzgojene tijekom 2017. godine imale su znacajno (p<0,05) veci
prosjecni broj (144,09) jajnih cjevcica u usporedbi s maticama uzgojenim tijekom 2015
godine (121,73). Medutim, prosjecni promjer spermateke bio je znacajno (p<0,05) veci u
matica iz 2015. (1,12 mm) u usporedbi s maticama iz 2017. (1,08 mm). Rezultati ovog
istrazivanja ukazuju da godina uzgoja ima znacajan, premda suprotan, utjecaj na broj jajnih
cjevcica i na promjer spermateke, Sto ukazuje na potrebu daljnjih istrazivanja.

Kljucne rijeci: Apis mellifera carnica, matice, morfologija reproduktivnih organa
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Summary

Well-developed reproductive organs of the honey bee queens (Apis mellifera L.) depend in
large part on a technique of queen rearing where the ovariole number or spermatheca
diameter decreases with increasing age of the grafted larva. According to published data, the
number of ovarioles determined per ovary of honey bee queens varies in the range from 100
to 180; while spermatheca has an average diameter of 1.08 mm. The aim of this study was
to investigate the effect of breeding year on physical traits of honeybee queen reproductive
organs reared within Croatian breeding program. Carniolan honey bee (Apis mellifera
carnica) queens were collected from registered breeding apiaries in Croatia during June
2015 and 2017 year. Queens were collected from mating nucs after confirmation of
successful mating. Queens reared in 2017 had significantly (p<0.05) higher average number
of ovariole (144.09) in comparison to queens reared during 2015 (121.73). However, the
average diameter of spermatheca was significantly (p<0.05) higher in queens from 2015
(1.12 mm) in comparison to queens from 2017 (1.08 mm). Results of this study show that
the year of rearing has a significant, but opposite effect on the number of ovarioles and
spermatheca diameter, which indicates the need for further research.

Key words: Apis mellifera carnica, queens, reproductive organs morphology
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Drava — Danube fishing zone
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Summary

The general heterogeneous angler population in Croatia is slowly dispersing in more
homogeneous subgroups, specialized in certain fishing techniques or focused on fishing
favorite fish species. These subgroups prefer specimen-sized fish rather than the catch of
many smaller fish, peculiarly during catch-and-release fishing. The new desires of the
anglers gradually influence the changes in the management of fishing waters, resulting in
the preservation of bigger specimens of fish with trophy value. The purpose of this paper is
to analyze the caught specimens of common carp (Cyprinus carpio), pike (Esox lucius), wels
catfish (Silurus glanis) and pike-perch (Sander lucioperca) in fishing waters of Drava-
Danube fishing zone in the period 2011-2017, and to evaluate the trophy structure of
mentioned fish. The fish sampling was carried out using a combinations of fishing gear
(commercial fishing nets, survey nets) and an electrofishing. Proportional Stock Density
(PSD) is a measure of species size (trophy) structure. The metric is a ratio (expressed as
percentage) between the number of quality-sized individuals or larger individuals and stock-
sized individuals. During the monitoring period 1.044 specimens of common carp was
caught, followed by 220 specimens of wels catfish, 142 specimens of pike and 118
specimens of pike-perch. Proportional stock density for common carp was 78%, meaning
that 78% of caught specimens were above minimal size for stock length (20-26% of the
world-record length). PSD values were 30% for pike, 36% for wels catfish and 69% for pike-
perch. These results indicate a favorable fish trophy structure in fishing waters of the Drava-
Danube fishing zone for specialized anglers, which is a result of good management of fishing
waters, effort of warden service and the rise of awareness on fishing culture. Relative stock
density (RSD) was also calculated for memorable (59-64% of and the world-record length)
and trophy (74-80% the world-record length) category. RSD value for common carp was
4%, 6% for pike, 1% for wels catfish and unexpectedly high 18% for pike-perch. This was
a preliminary research of trophy structure for the complete Drava-Danube fishing zone, so
further research will be focused on individual fishing water in order to eliminate size
difference between fishing waters.

Key words: proportional stock density, length-frequency data, angling
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Sazetak

Dinarska regija je prirodno staniSte Alpske (Rupicapra rupicapra rupicapra) i Balkanske
(Rupicapra rupicapra balcanica) divokoze. Alpska divokoza obitava na sjevernim
Dinaridima, dok su srednja i juzna podruéja nastanjena Balkanskom divokozom. Danas je
kontaktna zona, uz pojavu hibridizacije izmedu ove dvije podvrste ustanovljena na Velebitu.
Istrazivana je varijacija godiSnjeg prirasta 1 veli¢ine rogova navedenih podvrsta, koristeci
steCene trofeje pet populacija divokoza (Gorski Kotar, Sjeverni Velebit, Srednji Velebit,
Biokovo, Prenj) tokom 40 godina. Ekoloski ¢imbenici i genetski podaci koriSteni su pri
procjeni utjecaja na rast rogova. Za analizu su uzimane duljine prva dva segmenta (L2) jer
je rast rogova izmedu prve i druge godine kod divokoze vrlo teSko odrediti. Mjerene su
ukupne duzine i opseg prvog vidljivog prstena lijevog i desnog roga na 214 uzorka (135
muskih, 79 Zenskih). Istaknuti treba da su L2 segmenti bili znacajno duzi i ve¢eg opsega kod
populacija Srednjeg i Sjevernog Velebita. Visa nadmorska visina i porast koeficijenta
hibridizacije rezultirali su kra¢im segmentima i manjim opsegom, dok je povecani udio
otvorenih staniSta, vapnenackih podloga i juznih obronaka rezultirao duljim segmentima.
Proporcija alela (q), zajedno s koeficijentom inbridinga, utjecala je na asimetriju rogova i
opseg. Zanimljivo, u vedini statistickih modela, prediktori su utjecali samo na rogove
muzjaka. Ovim istrazivanjem dokazali smo utjecaj ekoloskih i genetskih ¢imbenika na rast
rogova divokoze. Jedinstvena situacija na sjevernim Dinaridima, pruza izuzetnu priliku za
buduca istrazivanja divokoza kako bi razjasnili ulogu unutarnjih i vanjskih ¢imbenika u
razvoju sekundarnih seksualnih osobina i shvatili njihovu ulogu u razvoju jedinke.

Kljucne rijeci: Rupicapra rupicapra, stanisni uvjeti, rast rogova, Dinaridi, hibridizacija
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Summary

The Dinaric region is the natural habitat of Alpine (Rupicapra rupicapra rupicapra) and
Balkan (Rupicapra rupicapra balcanica) chamois. The Alpine chamois inhabit the northern
Dinaric mountains, whereas central and southern areas are used by Balkan chamois. Today,
the contact zone between subspecies is established in the Velebit mountains, where
hybridization between the two subspecies occurs. We explore a variation of horn size and
annual horn growth of two subspecies using chamois trophies of five populations (Gorski
Kotar, Northern Velebit, Central Velebit, Biokovo, Prenj) during a period of 40 years. We
used the range of ecological factors, as well as genetic data to assess the influence on horn
growth. We combined the length of first two segments (L2) because horn growth in the first
and second year of life in chamois cannot be distinguished. We measured total horn length
and circumference on the end of the first visible annuli ring on the left and the right horn of
214 samples (135 males, 79 females). We pointed out that L2 are significantly longer and
larger in Northern and Central Velebit populations. Higher elevation and increasing in
inbreeding coefficient resulted with shorter segments and smaller circumferences, while an
increase in open habitat areas, limestone soil and aspect resulted with longer segments. The
individual admixture proportion (q value) along with the inbreeding coefficient had affected
horn asymmetry and the size of the circumferences. Interestingly, in most of the statistical
models, predictors affected only the horns in males. We demonstrated that ecological and
genetic factors affect chamois horn growth. This unique situation in the northern Dinaric
mountains provides exceptional opportunity for further investigations of the chamois
populations to disentail the role of intrinsic and extrinsic factors in the development of
secondary sexual traits and to understand their role in individual life history.

Key words: Rupicapra rupicapra, habitat conditions, horn growth, Dinaric mountains,
hybridization

53d Croatian & 13" International Symposium on Agriculture | February 18 - 23, 2018, Vodice, Croatia 193



06 | Ribarstvo, lovstvo i pcelarstvo

Obiljezja dubokomorskog glavonoSca Ancistroteuthis lichtensteini u
Jadranskom moru

Svjetlana Krstulovi¢ Sifner?, Dragana Bo3njak?, Mirela Petri¢?, Igor Isajlovié?,
Nedo Vrgo¢&®

ISveuciliste u Splitu, Sveucilisni odjel za studije mora, Rudera Boskovica 37, Split, Hrvatska
(ssifner@unist.hr)

2Agencija za zastitu okolisa, Radnicka cesta 80/7, 10000 Zagreb, Hrvatska

3Institut za oceanografiju i ribarstvo u Splitu, Setaliste Ivana Mestrovica 63, Split, Hrvatska

Sazetak

Dubokomorska vrsta Ancistroteuthis lichtensteini (Férussac, 1835) (Onychoteuthidae) je
vrlo slabo istrazena. Manjak informacija prvenstveno je povezan s ¢injenicom da obitava u
dubljim podruc¢jima otvorenog mora, izvan kontinentalne podine, te je stoga slabije dostupna
mada vrlo vjerojatno relativno brojna u dubokim dijelovima Jadrana, a time i potencijalno
interesantna vrsta za dubokomorsko ribarstvo. Jedinke A. lichtensteini su ulovljene u
Juznojadranskoj kotlini, najdubljem i najslabije istrazenom dijelu Jadranskog mora, na
dubinama izmedu 690 i 1.200 m. Prilikom uzorkovanja u dubokom moru 2010. godine,
koristena je pelagicka i pridnena povlacna mreza pri ¢emu je prvi put u Jadranu ulovljen veci
broj primjeraka ove vrste, ukupno 39 jedinki. Rezultati analize duzinsko-masenog odnosa
ukazuju na negativni alometrijski rast dok je mjerenjem kljuna nadena pozitivna korelacija
izmedu povecanja duzine plaSta i mase tijela. Analizom mikrostrukture statolita utvrdeno je
da se starost pojedinih primjeraka u uzorku kretala od 72 do 178 dana. Analizirani uzorak se
u cijelosti sastojao od spolno nezrelih jedinki Sirokog raspona duzina plasta i mase tijela.
Prema rezultatima ovog istrazivanja moze se zakljuciti da u vodenom stupcu Juznojadranske
kotline obitavaju juvenilni primjerci vrste A. lichtensteini, dok zrele jedinke ili u potpunosti
nestaju iz populacije nakon razmnozavanja ili naseljavaju neka druga podrucja,
najvjerojatnije susjedne dijelove isto¢nog Mediterana.

Kljucne rijeci: Ancistroteuthis lichtensteini, starost, duzinsko-maseni odnos,
morfometrija kljuna, Juznojadranska kotlina
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Summary

The deep-sea Ancistroteuthis lichtensteini (Férussac, 1835) (Onychoteuthidae) is poorly
investigated species. The lack of information is primarily related to the fact that it inhabits
open-sea areas outside the continental shelf and is therefore less accessible for commonly
used fishing tools although it is probably relatively abundant in depths of the South Adriatic
and therefore potentially interesting for deep-sea fisheries. Specimens of A. lichtensteini
were collected in the South Adriatic Pit, the deepest and also the least investigated area of
the Adriatic Sea, at depths between 690 and 1200 m, using pelagic and bottom trawls, during
a deep-sea research performed in 2010. It was the first time that a larger number of specimens
of A. lichtensteini were caught and available for more detailed analysis, with a total of 39
individuals. The results of the length-weight analysis revealed a negative allometric growth
of A. lichtensteini. Measurements of the upper and lower beak characters showed a positive
correlation with increase of the mantle length and body weight. Statolith microstructure
analysis showed that the individual age ranged between 72 and 178 days. The analyzed
sample consisted exclusively of sexually immature individuals with a wide range of mantle
lengths and body weights. Based on the results of the study it seems that only juvenile stages
of the species appear in the water column of the South Adriatic Pit, while adult mature
individuals either completely disappear from the population after spawning or they inhabit
different areas and depths, most probably in the adjacent parts of the eastern Mediterranean
Sea.

Key words: Ancistroteuthis lichtensteini, age, length-weight relationship, beak
morphometry, South Adriatic Pit
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Liabes, Sidi Bel Abbes, Algeria (morsia@hotmail.fr)

?Department of Agricultural Sciences, University of M’Sila, M’Sila, Algeria

$Department of Zoology and Forestry, National Agronomic Institute, EI-Harrach, Algiers, Algeria

Summary

The age and growth of Algerian barbel, Luciobarbus callensis (Valenciennes,1842), in El-
Harrach River (North of Algeria) were studied in samples taken from catches of local
fishermen obtained between June 2013 and May 2014. The maximum length was 25.5 cm
(TL - total length) in females and 23.5 cm in males. Among 1000 specimens representing 7
age classes (from 0+ to 6+), fishes of 2+ and 4+ was dominant (79.8 %). The population of
L. callensis consists of 834 mature individuals (357 females and 477 males). The calculated
overall sex ratio is 1:0.74 (Chi2 X2=58.59, P<0.01). The Von Bertalanffy equation for the
theoretical growth in length was: Lt=26.249 [1-e-0.23(t-0.281)] for males and Lt=23.158][1-
e-0.31(t-0.213)] for females.

Key words: barbel, age and growth, stream ecosystems, Von Bertalanffy model
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Procjena Steta od neprijatelja i Stetnika riba u Saranskim ribnjacima

Andelko Opacak, Dinko Jelki¢, Ras Luzai¢, Ana Kovaci¢

Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Vladimira Preloga 1,
Osijek, Hrvatska (aopacak@pfos.hr)

Sazetak

Velika koncentracija ribe u Saranskim ribnjacima, koja se dodatno hrani, uglavnom
zitaricama, privlaci brojne zivotinjske vrste (neprijatelje 1 Stetnike riba), osobito ribojedne
ptice, koje se tu hrane ribom i ribljom hranom, uzrokujuc¢i time odredene materijalne Stete
proizvodacima ribe. Zbog nastalih Steta, proizvodaci ostvaruju znatno nize prihode i manji
profit. S druge strane, oni ulazu znatna sredstva za ljudske aktivnosti (plasenje, rastjerivanje
i dr. nesmrtonosne metode zastite), kako bi zastitili ribu (proizvodnju) ali s tim naruSavaju
mir divljim Zzivotinjskim vrstama. Zbog zakonskih (drzavnih) mjera zaStite brojnih
zivotinjskih vrsta na ribnjacima, proizvodaci imaju sve viSe ograni¢enja u proizvodnji.
Nastali sukobi izmedu zastite divljih zivotinja na ribnjacima (drzave) i ekonomskih interesa
proizvodaca ribe rjeSavaju se na sudovima. Dokazivanje visine financijskih gubitaka na
pojedinom ribnjacarstvu u Republici Hrvatskoj i pravi¢ne nadoknade od strane drzave,
putem suda, je vrlo sloZen, zahtjevan i dugotrajan postupak. Postoji odredena sumnja od
strane proizvodaca ali i objektivni nedostaci u egzaktnoj (ornitoloskoj) metodologiji
dosadasnje procjene vrijednosti nastalih Steta od Stetnika i neprijatelja riba, jer nedostaju
recentni, znanstveno-stru¢ni rezultati ove problematike (nedostatan monitoring zivotinjskih
vrsta) na Saranskim ribnjacima. Provedenim istraZzivanjima kreiran je gospodarski model
procjene Steta, izrazen u kn/ha, koji se temelji na analizama egzaktnih podataka o proizvodniji
ribe iz proizvodno-tehnoloske dokumentacije u referentom razdoblju (3-6 godina) za
jednogodisnju, dvogodiSnju i trogodiSnju proizvodnju ribe na Sest velikih ribnjacarstava
(ukupne povrsine 7.919 ha) u Republici Hrvatskoj. Gospodarski model procjene Steta
definiraju: komadni gubici ribe (% i1 kom.), prosjecna tjelesna masa izgubljene ribe tijekom
uzgojne sezone (g/kom), ukupna ihtiomasa gubitaka (kg) i vrijednost Steta (kn). Indirektne
Stete izraCunate su na temelju procijenjene godisnje koli¢ine pojedene riblje hrane (kg) od
biljednih vrsta ptica i smanjenog prirasta riba zbog oduzimanja dodatne hrane ribama
(kn/ha). TroSkovi aktivnosti na zastiti riba i odrzavanju infrastrukture od Stetnika i
neprijatelja riba izradena je na temelju racunovodstveno-financijske dokumentacije osam
Saranskih ribnjacarstava RH. Sveukupne Stete na Saranskim ribnjacima u od Stetnika i
neprijatelja riba, ukljucujuéi troskove dodatne riblje hrane i trosSkove aktivnosti u zastiti riba
I odrzavanju infrastrukture Saranskih ribnjaka u Republici Hrvatskoj, procjenjuje se na iznos
od 7.472,15 kn/ha godisnje.

Kljucne rijeci: Saranski ribnjaci, predatori, financijski gubitak,gospodarski model
procjene
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Assessment of damage done by fish predators at carp fish farms

Andelko Opacak, Dinko Jelki¢, Ras Luzai¢, Ana Kovaci¢

Faculty of Agriculture, University of Josip Juraj Strossamyer in Osijek, Vladimira Preloga 1,
Osijek, Croatia (aopacak@pfos.hr@pfos.hr)

Summary

A large concentration of fish in carp fish ponds, which is additionally fed, mainly by grains,
attracts numerous animal species (fish predators), especially piscivorous birds, which feed
on fish and fish food here, thereby causing material damage to fish producers. Due to the
resulting damage, the producers have significantly lower yields and lower profit. On the
other hand, they invest substantial resources in human activities (frightening, hazing, and
other non-lethal methods) to protect the fish (production), but by doing so they disturb wild
animal species. Due to legal (state) measures for the protection of numerous species at fish
farms, producers are becoming increasingly limited in production. The resulting conflicts
between the protection of wildlife at fish farms (the state) and fish producers’ economic
interests are solved in courts. Proving the extent of financial damage at a certain fish farm in
the Republic of Croatia and its fair compensation by the state in court is a very complex,
demanding and lengthy process. There is some suspicion on the producers’ part but also
some objective inadequacies in the exact (ornithological) methodology that had been used
thus far to estimate the value of damage caused by fish predators since the recent scientific
and professional data on this problem (insufficient monitoring of animal species) at carp fish
farms is lacking. An economic model of damage assessment has been created through
conducted research, expressed in kn/ha, based on analyses of exact data on fish production
from production and technological documentation in the referent period (3-6 years) for one-
, two- and three-year fish production on six large fish farms (total surface area of 7,919 ha)
in the Republic of Croatia. The economic model of damage assessment is defined as:
individual lost fish (% and number), the average body mass of the lost fish during the
breeding season (g/number), the total loss of ichthyomass (kg) and the value of the damage
(kn). Indirect damage was calculated on the basis of estimated annual quantity of eaten fish
food (kg) by herbivorous bird species and reduced fish yield due to the lack of additional
food for fish (kn/ha). The costs of activities to protect the fish and maintain the infrastructure
to protect them from predators were calculated on the basis of accounting and financial
documentation of eight carp fish farms in the Republic of Croatia. The total damage to carp
fish farms done by fish predators, including the cost of additional fish food and the cost of
activities in fish protection and maintenance of carp fish farms’ infrastructure in the Republic
of Croatia, is estimated at 7,472.15 kn/ha per year.

Key words: carp fish farms, predators, financial loss, economic model of assessment
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Utjecaj raznovrsnosti usjeva i gnojidbe na izbirljivost u prehrani jedinki
jelena obi¢nog (Cervus elaphus L.)

Poljak Milan?, Kristijan Tomljanovi¢?, Marijan Grubesi¢?, Boris Lazarevié?,
Milan Orsani¢?

! Sveuculiste u Zagrebu, Agronomski fakultet, Svetodimunska cesta 25, 10000 Zagreb, Hrvatska
(mpoljak@agr.hr)
2 Sveudiliste u Zagrebu, Sumarski fakultet, SvetoSimunska cesta 25, 10000 Zagreb, Hrvatska

Sazetak

Prostorni i vremenski raspored te fenologija kultura moze biti klju¢ni faktor koji utje¢e na
izbor staniSta te prostornu i vremensku migraciju jelenskih jedinki u slobodnom uzgoju.
Povezanost dostupnosti raznovrsnih kultura i gnojidbe fosforom i kalcijem s ucestalosti
pojave jelena obicnog na miko i makro parcelicama i selektivnost konzumacije kultura
istrazivana je na poplavnom podrucju nizinskih Suma posavine. Raznovrsnost hrane
ostvarena je sjetvom ozimih usjeva zobi (Avena sativa), ljulja (Lollium sp.) i jecam golog
zrna (Hordeum sp) u kombinaciji sa sto¢nim graskom za zrno (Pisum sativum ssp. arvense).
Promjene u mineralnom sastavu i utjecaj na kvalitetu ostvaren je gnojidbom kultura
fosforom i kalcijem te kontrolna varijanta bez gnojidbe. Promatranja su kronoloski
provedena tijekom perioda rujan 2016 - rujan 2017. U reproduktivnoj feno fazi,
osmatranjem je zamijec¢ena preferencija u konzumaciji slijedom: jeCam>zob>ljulj>grasak.
JeCam je imao signifikantno (p = 0,05) visi udio sirovih proteina (SP), a niZi udio vlaknine
(KDV i NDV) u odnosu prema ljulju i zobi. Istovremeno su signifikantno vise koncentracije
N, Ca, Mg, Fe, Zn, i PoOs utvrdene u je¢ma. Promjena mineralnog sastava kultura varira sa
gnojidbom, ali razlike izmedu tretmana nisu statisticki znacajne. Prinosi svjeZze mase
signifikantno variraju ovisno o gnojidbi i biljnoj vrsti te su u negativnoj relaciji s
intenzitetom konzumacije. Prinosi je¢ma uz gnojidbu fosforom signifikantno su nizi od
prinosa zobi i ljulja, a gnojidba fosforom daje signifikantno niZi prinos u odnosu prema
tretmanu bez gnojidbe. Prostorna i vremenska variranja u dostupnosti te hranidbena
vrijednost kultura i mineralni sastav znacajno su utjecali na migraciju, selektivnost i
ucestalost konzumacije kultura.

Kljucéne rijeci: jelen obicni, dostupnost usjeva, kvaliteta hrane, mineralni sastav, ishrana
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Effect of crop diversity and fertilization on the selectivity in nutrition of
red deer (Cervus elaphus L.)
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Summary

Spatial and temporal distribution and culture phenology can be a key factor influencing the
choice of habitats and the spatial and temporal migration of deer in free-breeding. The
relationships between the availability of diverse cultures and fertilization with phosphorus
and calcium from the incidence of decease on micro and macro plots and selectivity of crop
consumption was investigated mainly in the area of lowlands of Posavina. Variety of food
was achieved by sowing of winter crop oat (Avena sativa), ryegrass (Lollium sp.) and barley
(Hordeum sp) in combination with livestock peas (Pisum sativum ssp. arvense). Changes in
mineral composition and impact on quality were achieved by fertilization of phosphorus and
calcium as well as control variants without fertilization. The observations were
chronologically carried out during the period September 2016 to September 2017. In the
reproductive plant phenology phases, the observation in consumption was as follows:
barley> oats> ryegrass> peas. The barley had a significantly higher (p = 0.05) proportion of
raw protein (SP) and lower fiber content (KDV and NDV) compared to ryegrass and oats.
At the same time, significant concentrations of N, Ca, Mg, Fe, Zn, and P20s were found in
barley. The change in the mineral composition of the culture varies with fertilization, but
differences between treatments are not statistically significant. The fresh mass yields vary
considerably depending on the fertilization and plant species and are in a negative
relationship with the intensity of consumption. Barley yields with fertilizer phosphorus are
significantly lower than oats and swings, and fertilization with phosphorus yields
significantly lower fresh mass yields compared to non-fertilized treatment. Spatial and time
variations in the availability and the nutritional value of cultures and mineral composition
have a significant influence on the migration, selectivity and frequency of consumption of
cultures.

Key words: Cervus elaphus, availability of crops, food quality, mineral composition,
nutrition
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Quiality parameters of Novigrad mussels for PDO application
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University of Zadar, Department of ecology, agronomy and aquaculture, Trg Kneza Viseslava 9,
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Summary

Shellfish (including mussels) are considered as a healthy food and their nutritional value is
based on a favorable comparison of proteins and fatty acids and the large amount of
glycogen. Nevertheless, the chemical parameters could vary significantly and largely
depends on living environment of mussels. To confirm that, we compared environment
parameters (temperature, salinity and chlorophyll a) of two mussel’s farms in Adriatic Sea:
Novigrad sea and open sea near island VVrgada and as well production parameters of mussels
(chemical composition, growth and condition index). After one year observations, the results
showed high variation of sea temperature and salinity and higher content of chlorophyll a in
the Novigrad Sea. Further, the Novigrad mussels expressed higher content of meat fats and
more constant and higher condition index, although the docosahexaenoic acid (as one of
omega-3 fatty acid group) was the most common fatty acid in both groups of mussels. Due
to the unique environmental factors which cause high quality mussels, application for
Protected Designation of Origin (PDO) was initiated and financed by the Croatian ministry
of agriculture. For the PDO purposes more detailed natural/geographical conditions that are
transmitted to mussels and particular quality characteristics of Novigrad mussels where
stated and justified and will be presented as part of Product Specification in PDO application
procedure.

Key words: Mussel aquaculture, Novigrad sea, Protected Designation of Origin (PDO)
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The Effects of the Policy Implemented in the Aquaculture Sector on the
Economic Development in the Context of Sustainability in Turkey
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Summary

The aquaculture sector is an important sector in regard to its economic contribution in
meeting the needs of animal nutrition, employment, industry, domestic and foreign trade. As
a matter of fact, aquaculture in Turkey is the fastest growing sector with 11% growth rate.
Turkey, which ranks 22 in the aquaculture production in the world, is in the 2nd place among
the countries of the European Union. While in the marine fishing 36th in the world, it is the
5th among the countries of the European Union. Turkey has about 26 million hectares of
aquatic environment and 500 species have been identified in the sea of Turkey and 370
species in the inland waters. Of these, about 100 species were commercially caught in
Turkey. As of 2016, 56.9% of the aquaculture production is 588.7 thousand tons from
fisheries and 43.1% from the aquaculture. Within the scope of sustainability, although the
aquaculture sector in Turkey is not at the sufficent level, it shows significant developments.
However, sustainability in the aquaculture sector more depends on resource utilization and
planning in fisheries management. However, in recent years, climate changes, increasing
water pollution, adverse impacts from cross-border areas, overfishing and wrong methods
and policies application have increased problems especially in the fishing. Fluctuations in
the production of fisheries in the last decade are an indication of the situation. For this reason,
in this study, the methods and policies applied for the mentioned problems in the aquaculture
sector, which is of great importance for the Turkish economy, the positive and negative
effects on the economic development of the sector have been discussed.

Key words: fisheries, sustainability, economy, development, Turkey
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Kvaliteta rasplodnih jaja kokoSi hrvatice

Gordana Duvnjak!, Dalibor Bedekovi¢?, Zlatko Janje¢ic¢?, lvica Kos?, Zlata Kralik®,
Marica Maja Drazi¢!

"Hrvatska poljoprivredna agencija, Ilica 101, Zagreb, Hrvatska (gduvnjak@hpa.hr)

2 Sveuciliste u Zagrebu Agronomski fakultet, Svetosimunska 25, Zagreb, Hrvatska

$Sveuciliste Josipa Jurja Strossmayera u Osijeku Poljoprivredni fakultet, Vladimira Preloga 1,
Osijek, Hrvatska

Sazetak

Istrazivanje kvalitete rasplodnih jaja kokoSi hrvatice provedeno je na ukupno 360 jaja
grupiranih po sojevima (crveni i crni po 90, crno-zlatni 70 te jarebicasto-zlatni 110 jaja). Jaja
su prikupljena iz registriranih mati¢nih jata kokosi hrvatice te su izvaljena u inkubatoru. Cilj
istrazivanja bio je utvrditi valivost rasplodnih jaja, mase (g) rasplodnih jaja te mase (g)
jednodnevnih pili¢a. Jaja su vagana prije stavljanja u inkubator, a pili¢i odmah po valenju.
Za statisticku obradu podataka koriSten je programski paket SAS. Prosjecna masa jaja bila
Jje 46,659, a kretala se od 36,10 do 56,80 g. Mase rasplodnih jaja nisu se statisticki razlikovale
(p>0,05) izmedu sojeva. Prosje¢na valivost iznosila je 68,89 %, a kretala se od 44,44 % kod
crnog do 94,28 % kod crno-zlatnog soja. Najvece prosjecne mase jednodnevnih pilica
utvrdene su kod crnog soja (38,43 g) te su statisticki znacajno vece (p<0,05) u usporedbi s
prosjecnim masama ostalih istrazivanih sojeva. Usporedno su prikupljeni podaci o valivosti
jaja crvenog i jarebiCasto-zlatnog soja na obiteljskim poljoprivrednim gospodarstvima u
Splitsko-dalmatinskoj Zupaniji. U farmskim uvjetima prosjecna valivost bila je 37,25 %, a
kretala od 31,79 % kod crvenog do 50,75 % kod jarebicasto-zlatnog soja. Rezultati dobiveni
istrazivanjem u kontroliranim uvjetima upucuju na mogucénost poboljSanja valivosti
promjenama u nac¢inu uzgoja rasplodnih jata kokosi.

Kljucne rijeci: kokoS hrvatica, rasplodna jaja, valivost
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Quiality of Hrvatica hen breeding eggs
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Summary

Research on the quality of breeding eggs of Hrvatica hen was carried out on a total of 360
eggs grouped by strains (red and black 90 eggs each, golden-black 70 and partridge-golden
110 eggs). Eggs were collected from herd book flocks of Hrvatica hens and hatched in an
incubator. The aim of the study was to determine the mass (g) and hatchability of breeding
eggs, and mass (g) of day-old chickens. Eggs were weighted before incubation and chickens
immediately after hatching. The SAS software package was used for statistical analyses. The
average weight of eggs was 46.65 g and was in the range from 36.10 to 56.80 g. Average
weights of breeding eggs were not statistically different (p>0.05) among strains. The average
hatchability was 68.89 %, ranging from 44.44 % in black to 94.28 % in black-golden strain.
The highest average mass of one-day chickens was found in black strain (38.43 g) and was
significantly higher (p<0.05) compared to the average mass of other researched strains. At
the same time data were collected on hatchability of red and partridge-golden strains on
family farms in Split-Dalmatia County. In farm conditions, the average hatchability was
37.25 % and ranged from 31.79 % in red to 50.75 % in the partridge-golden strain. The
results obtained by research in controlled conditions suggest the possibility of improving the
hatchability by upgrading conditions on breeding farms.

Key words: Hrvatica hen, breeding eggs, hatchability
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Kakvoc¢a trupova i mesa turopoljskih svinja iz uzgoja na otvorenom
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Vedran Klisanié¢?; Zeljko Mahnet?; Ana Kai¢!; Sven Men¢ik®
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Sazetak

Turopoljska svinja (TS) je autohtona hrvatska pasmina svinja masnog tipa nastala tijekom
ranog srednjeg vijeka na podrucju Turopolja u srediSnjoj Hrvatskoj. Zbog skromnih
zahtjeva, otpornosti i prilagodbe tradicijskom uzgoju na otvorenom, stolje¢ima je
osiguravala egzistenciju lokanog stanovniStva. Medutim, tranzicijom iz ekstenzivnog u
intenzivno svinjogojstvo sredinom 20. stoljeca uzgoj TS jenjava i pasmina gotovo izumire.
Trenutno, unato¢ drzavnoj potpori, populaciju TS ¢ini samo 116 krmaca i 14 nerasta, pa je
za odrziviji na€in o€uvanja pasminu nuzno bolje gospodarski iskoristiti i znanstveno istraZziti.
Cilj ovog rada bio je stoga utvrditi kakvocu trupova i mesa svinja TP iz otvorenog uzgoja.
Koristeno je 20 tovljenika (nazimice i kastrati), zive mase 94,8+11,55 kg i dobi 18,5+1,4 mj.
Utvrdena je masa toplog trupa 75,2+10,6 kg, uz randman 79,1+2,3%. DuZina trupa i polovice
iznosila je 71,9+2,6 cm i 86,0+3,0 cm. Debljina slanine (iznad m.gluteus medius) bila je
40,946,6 mm, a misica 51,0+£5,8 mm, uz procijenjeni udio misi¢nog tkiva od 35,8+4,3%.
Udio (%) osnovnih dijelovi mesa 1., Il. i Ill. kategorije u trupu bio je redom 41,2+1,5,
15,440,911 43,4+1,4. Glede kakvoce mesa (m.longissimus dorsi), utvrden je pH1 6,43+0,17 i
pH2 5,97+0,22, parametri boje L*, a* i b* redom 44,55+1,66, 19,24+0,98 i 5,65+0,88, te 48"
gubitak mesnog soka (EZ metoda) 1,95+1,07%. Rad je dio projekta TREASURE
financiranog u okviru programa Europske unije za istrazivanja i inovacije Obzor 2020, br.
potpore 634476.

Kljuéne rijedi: svinja, turopoljska pasmina, kakvoca trupova, kakvoca mesa, otvoreni
uzgoj
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Carcass and meat quality of Turopolje pigs reared outdoors
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Summary

Turopolje pig (TP) is an autochthonous Croatian fatty-type pig breed, created during the
early middle-ages in Turopolje region in Central Croatia. Due to its modest demands,
resilience and good adaptation to outdoor rearing, the TP has been an important food source
for the local population for centuries. However, with the transition from extensive to
intensive pig production in the middle of the 20" century, the TP breed almost disappeared.
Currently, despite the state support, TP breed is still endangered, with a population of only
116 sows and 14 boars. Hence, to preserve TP in a more sustainable way, the breed needs to
be more economically exploited and scientifically explored. This work aimed therefore to
determine the carcass and meat quality of TP reared outdoors. The 20 TP (barrows and gilts)
weighted 94.8+11.55 kg and aged 18.5+1.4 months, were used. The established hot carcass
weight was 75.2+10.6 kg, with 77.2+2.1% of carcass yield. Carcass lengths were 71.9+2.6
cm (os pubis—first rib) and 86.0+3.0 cm (os pubis—atlas). The backfat and muscle thickness
(above and below m.gluteus medius) were 40.9+£6.6 mm and 51.0+£5.8 mm, with 35.8+4.3%
of estimated muscle tissue share. The share (%) of basic parts of 1%, 2" and 3" category
meat in carcass were 41.2+1.5, 15.4+0.9 and 43.4£1.4, respectively. With regard to quality
of meat (m.longissimus dorsi), the pH: 6.43+0.17 and pH. 5.97+0.22, the color L*
44.55+1.66.19, a* 24+0.98 and b* 5.65+0.88, and the EZ drip-loss 1.95+1.07%, were
determined. Work is part of the TREASURE project funded under European Union’s
Horizon 2020 research and innovation programme, grant no. 634476.

Key words: pig, Turopolje pig breed, carcass quality, meat quality, outdoor rearing
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Utjecaj iskorjenjivanja artritis encefalitisa koza na zdravlje stada i
tehnologiju uzgoja

Antun Kosteli¢!, Besi Roi¢?, Branko Sostari¢?, Danijel Mulc?, Zeljko Cvetnié?,
Boris Habrun?, Petra Bagovi¢®

lAg ronomski fakulte, Sveuciliste u Zagrebut, SvetoSimunska 25, 10000 Zagreb
2Hrvatski veterinarski institut, Savska cesta 143, 10000 Zagreb
*Hrvatska poljoprivredna agencija, Ilica 101, 10000 Zagreb

Sazetak

Artritis encefalitis koza (AEK) je virusna neizljeciva bolest koza koja se ocituje paralizom
ekstremiteta 1 uginu¢em jaradi, a kod odraslih koza artritisom, induracijom vimena, padom
mlijecnosti, upalom pluca i mrSavljenjem. Istrazivanje je provedeno na populaciji od 1142
mlije¢ne koze u 12 stada u Medimurskoj Zupaniji. Cilj istraZzivanja bio je utvrditi utjecaj
iskorjenjivanja bolesti odvajanjem jaradi nakon poroda na zdravlje stada i tehnologiju
uzgoja. Dijagnoza bolesti se temeljila, pored klinickog pregleda, na seroloskoj pretrazi krvi
svih koza u laktaciji. Zivotinje pozitivne na AEK utvrdene su u svim stadima ukljuenim u
istraZzivanje. Prevalencija na istrazenoj populaciji iznosila je 63%, a kretala se u rasponu od
1 do 95%. Na cetiri farme uzgajivaci su poceli program iskorjenjivanja koji se temeljio na
odvajanju jaradi od majki neposredno nakon poroda i hranidbi mlijekom zdravih koza ili
mlijeénom zamjenom. U tim stadima manje se javljao klinicki mastitis. Jarad je drzana u
odvojenim odjeljcima grijanim infracrvenom lampom Sto im je osiguralo bolju opcu
otpornost i manje uginuca tijekom zimskih mjeseci. Hranidba jaradi bila je jeftinija zbog
50% nize cijene mlijecne zamjene u odnosu na otkupnu cijenu mlijeka koza. Napajana su
dvokratno putem kanti ¢ime se kontrolirala koli¢ina posisane mlijecne zamjene. Ovim
nacinom hranjenja sprijeeno je prezderavanje, a samim time i rizik od enterotoksemije 1
kokcidioze. Na temelju istrazivanja mozemo zakljuciti da iskorjenjivanje AEK ima
viSestruku korist za uzgajivace koza. Pored povecanja mlijeCnosti stada i ranije predaje
mlijeka otkupljivacu, smanjen je rizik od pojave klinickog mastitisa i drugih bolesti.
Troskovi hranidbe jaradi znacajno su smanjeni, kao i gubitci zbog bolesti 1 ugibanja.

Kljucne rijeci: koze, AEK, zdravlje stada, tehnologija
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Influence of CAE eradication on herd health and breeding technology

Antun Kosteli¢!, Besi Roi¢?, Branko Sostari¢?, Danijel Mulc?, Zeljko Cvetnié?,
Boris Habrun?, Petra Bagovi¢®

'Faculty of Agriculture, University of Zagreb, Svetodimunska 25, Zagreb, Croatia
’Croatian veterinary institu, Savska 143, 10000 Zagreb
$Croatian agriculture agency, Ilica 101, 10000 Zagreb

Summary

Caprine Arthritis Encephalitis (CAE) is a viral and incurable disease which presents itself in
extremity paralysis and death of kids while in adults it causes arthritis, indurations of the
udder, lower milk production, pneumonia and weight loss. The research was carried out on
a population of 1142 goats in 12 herds in the Medimurje County. The goal of the research
was to establish the influence of disease eradication on flock health and breeding technology
by removing the kids from the does postpartum. The diagnosis was based on serological
blood tests from goats in lactation, along with clinical examinations. Animals positive for
CAE were found in every tested herd included in the research. The prevalence in the
researched population was 63% and ranged from 1 to 95%. On four farms the breeders
started an eradication programme based on removing the kids form their does immediately
after birth and feeding them milk from healthy goats or a milk replacer. Clinical mastitis
occurred less in those herds. The kids were kept in separate compartments heated by infrared
lamps which ensured a higher overall resilience and fewer deaths during the winter period.
Kid nutrition was less expensive due to the milk supplement being cheaper by 50% than the
goat milk redemption price. They were fed twice a day from buckets thus controlling the
amount of suckled milk replacer. This way of feeding prevented over eating and the risk of
enterotoxaemia and coccidiosis. Based on the research we can conclude that the eradication
of CAE has multiple benefits for goat breeders. Along with increasing milk production and
earlier delivering of milk to the integrator, it lowers the risk of clinical mastitis and other
disease. The nutrition costs are considerably lower, as are losses due to disease and death.

Key words: goats, CAE, herd health, technology
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Primjena inovativne i brze metode protocne citometrije za odredivanje
psihrotrofnih bakterija u sirovom mlijeku

Mateja Krga, Simun Zamberlin, Jasminka Spoljari¢, Biljana Radeljevi¢, Iva Horvat Kesi¢,
Martina Peji¢, Dijana Plavljani¢, Neven Antunac, NataSa Mikulec

Agronomski fakultet Sveucilista u Zagrebu,Zavod za mljekarstvo, Referentni laboratorij za mlijeko
i mlijecne proizvode, SvetoSimunska 25, Zagreb, Hrvatska (mkrga@agr.hr)

Sazetak

Hladenje 1 vremenski duza pohrana sirovog mlijeka na niskim temperaturama pogoduje rastu
psihrotrofnih bakterija koje predstavljaju ozbiljan problem za mljekarsku industriju jer
utjeCu na pojavu kvarenja, vrijeme odrzivosti 1 randman mlijeka tijekom prerade. Stoga je
broj tih bakterija u ohladenom sirovom mlijeku u odnosu na broj mezofilnih aerobnih
bakterija znacajno visi od njihovog idealnog omjera od 10%. Prema tome, za industriju je
od presudne vaznosti brzo odredivanje broja psihrotrofnih bakterija u sirovom mlijeku.
Metoda protocne citometrije se u odnosu na dugotrajnu referentnu metodu utvrdivanja
ukupnog broja psihrotrofnin bakterija razlikuje u iskazivanju rezultata. Proto¢nom
citometrijom odreduje se individualni broj bakterija (IBC) koji predstavlja ukupan broj zZivih
1 nezivih bakterija te ga je potrebno preracunati u ukupan broj zivih psihrotrofnih bakterija
(CFU). Cilj ovoga rada bio je utvrditi jednadZbu regresijskog pravca za psihrotrofne
bakterije pomocu koje se IBC preracunava u CFU. U 287 uzoraka sirovog mlijeka utvrden
je IBC metodom protoc¢ne citometrije i CFU referentnom metodom (ISO 6730). 1z rezultata
izraCunat je konverzijski pravac pomocu linearne regresije (ISO 21187) koji iznosi
y=1,0594x-0,7874, gdje y predstavlja logaritamsku vrijednost CFU, a x logaritamsku
vrijednost IBC. Utvrdena jednadzba pravca omogucit ¢e mljekarskoj industriji brzo i
pouzdano odredivanje ukupnog broja psihrotrofnih bakterija u sirovom mlijeku.

Kljucne rijeci: psihrotrofne bakterije, protocna citometrija, IBC, CFU, konverzijski pravac
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Application of innovative and rapid flow cytometry method for
determination of psychrotrophic bacteria in raw milk

Mateja Krga, Simun Zamberlin, Jasminka Spoljari¢, Biljana Radeljevi¢, Iva Horvat Kesi¢,
Martina Peji¢, Dijana Plavljani¢, Neven Antunac, Natasa Mikulec

Faculty of Agriculture, University of Zagreb, Department of Dairy Science, Reference Laboratory
for Milk and Dairy Products, SvetoSimunska 25, Zagreb, Croatia (mkrga@agr.hr)

Summary

Cooling and longer storage of raw milk at low temperatures favors the growth of
psychrotrophic bacteria which pose a serious problem for the dairy industry, as they affect
the deterioration, sustainability and milk yield during processing. Therefore, the number of
these bacteria in cooled milk compared to the number of mesophilic aerobic bacteria is
significantly higher than their ideal ratio of 10%. For the industry it is of crucial importance
to rapidly determine the number of psychrotrophic bacteria in raw milk. Flow cytometry
method compared to the time consuming reference method is significantly different in the
expression of the results. Flow cytometry method determines the total individual bacterial
count (IBC) that represents the total number of living and non-living bacteria and needs to
be converted to the total number of living psychrotrophic bacteria (CFU). The aim of this
study was to establish the regression equation for psychrotrophic bacteria by which the IBC
is converted into CFU. In 287 raw milk samples the IBC was determined by flow cytometry
method and the CFU by reference method (ISO 6730). The conversion line y= 1,0594x-
0,7874 was calculated by using linear regression (ISO 21187) where y represents the
logarithmic value of CFU and x the logarithmic value of the IBC. The established conversion
line will enable the dairy industry to quickly and reliably determine the total number of
psychrotrophic bacteria in raw milk.

Key words: psychrotrophic bacteria, flow cytometry, IBC, CFU, conversion line
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Tovna svojstva banijske Sare svinje

Zoran Lukovi¢', Danijel Karolyi*, Kreimir Salajpal, Vedran Kligani¢?,
Dubravko Skorput?
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Sazetak

Cilj rada je bio utvrditi tovna svojstva banijske Sare svinje i usporediti ih sa dosadasSnjim
istrazivanjima provedenim na naSim ostalim autohtonim pasminama svinja. Banijska Sara
svinja je pasmina za koju se donedavno smatralo da je iS¢ezla sa ovih prostora. Upornim
radom stru¢njaka sa Agronomskog i Veterinarskog fakulteta SveuciliSta u Zagrebu te
djelatnika Odjela za svinjogojstvo Hrvatske poljoprivredne agencije na podruc¢ju Banovine
otkriveni su vjerojatno zadnji primjerci ove pasmine. Nakon osnivanja Udruge uzgajivaca
banijske Sare svinje i upisa prvih zivotinja u mati¢énu populaciju pokrenuta su dva projekta
sufinancirana od Ministrastva poljoprivrede i lokalne uprave koji su imali za cilj oCuvanje
banijske Sare svinje, njenu revitalizaciju i proizvodnju svinja za preradu u specificne
mesneproizvode ovog kraja. U okviru projekta "Odrziva proizvodnja svinja na otvorenom
na podrucju Banovine" postavljen je pokus za pracenje tovnih svojstava pasmine banijska
Sara gdje je proveden tov svinja do vecih zavr$nih masa. Prvi rezultati istrazivanja pokazuju
veliki potencijal rasta ove pasmine koja bi trebala biti jedan od temelja proizvodnje svinja
za preradu u tradicionalne mesne proizvode na obiteljskim gospodarstvima na podrucju
Banovine.

Kljucne rijeci: svinje, banijska Sara, autohtone pasmine, tovna svojstva
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Fattening traits of Banija spotted pig
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Summary

The aim of the study was to determine the fattening traits of Banija spotted pigs and compare
them to the previous studies carried out on our other autochthonous pig breeds. The Banija
spotted pig breed had long considered as disappeared from Banovina region. The hard work
of experts from the Faculty of Agriculture and Veterinary Medicine of the University of
Zagreb and the employees of the Department for Pig Development of the Croatian
Agricultural Agency in Banovina region resulted in discover of probably the last specimens
of this breed. Following the establishment of the Association of Banija spotted pig breeders,
two national projects were funded by the Ministry of Agriculture and local government,
which aimed to preserve the Banija spotted pigs, its revitalization and production of pigs for
processing into specific meat products of this region. As part of the project "Sustainable
outdoor pig production in Banovina region”, an experiment was carried out to determine the
fattening capacities of the Banija spotted pigs, where the fattening of pigs was carried out to
larger final body weights. The first research results show great potential for growth of this
breed, which should be one of the basis of pig production for processing into traditional meat
products on family farms in the Banovina region.

Key words: pigs, Banija spotted pig, autochthonous breeds, fattening traits
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Zastita mesa crne slavonske svinje - fajferice oznakom izvornosti

Vladimir Margeta, Kristina Gvozdanovi¢, Goran KusSec, lvona Djurkin Kusec,
Dalida Galovi¢, Zarko RadiSi¢, Polona Margeta

Poljoprivredni fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, Vladimira Preloga 1,
Osijek, Hrvatska (vmargeta@pfos.hr)

Sazetak

Crna slavonska svinja - fajferica najbrojnija je autohtona pasmina svinja u Republici
Hrvatskoj. Odlikuje se dobrom otpornoscu na specificne uvjete drzanja i bolesti te izuzetnom
kakvocom misi¢nog i masnog tkiva. Najbolje proizvodne rezultate postize u ekstenzivnim
ili poluintenzivnim sustavima drzanja. Upravo su navedene prednosti bile temelj za
pokretanje postupka zastite naziva proizvoda ,,Meso crne slavonske svinje® oznakom
izvornosti na nacionalnoj razini. Cilj ovog rada bio je prikazati postupak zastite proizvoda
te sastavne dijelove Specifikacije zasticenog proizvoda ,,Meso crne slavonske svinje” u
kojima su opisane osnovne znacajke proizvoda i njegove posebnosti, zemljopisno podrucje
u kojemu se proizvodi zaSti¢eni proizvod, dokazi o podrijetlu, opisi metoda dobivanja
proizvoda, dokazi o uspostavljanju poveznice izmedu kakvocée proizvoda i zemljopisnog
okruzenja, sustav sljedivosti i1 kontrole proizvoda te nacini oznacavanja i pakiranja
proizvoda. Sustav proizvodnje zasticenog proizvoda ,,Mesa crne slavonske svinje“ i oznaka
izvornosti osiguravaju krajnjem potroSacu navedenog proizvoda jamstvo da je to proizvod
visoke kakvoce, proizveden u kontroliranim uvjetima koji su bili u skladu s kriterijima
dobrobiti i zdravlja zivotinja, oGuvanja okoli$a te u duhu dobre stocarske prakse.

Kljucne rijeci: crna slavonska svinja, meso, oznaka izvornosti, zastita
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Crna Slavonska pig - fajferica meat protection with designation of origin
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Osijek, Croatia (vmaregta@pfos.hr)

Summary

Crna Slavonska pig - fajferica is the most numerous indigenous pig breed in the Republic of
Croatia. It is characterized by good resistance to specific conditions of keeping and disease
and the exceptional quality of muscle and fat tissue. The best productive results are achieved
in extensive or semi-intensive keeping systems. The aforementioned advantages were the
basis for initiating the procedure for the protection of the name of the product "Meat of Black
Slavonian pig" with the designation of origin on the national level. The aim of this paper
was to present the process of product protection and components of the Specification of the
protected product "Meat of Black Slavonian pig", which describes the basic features of the
product and its particularity, the geographical area in which the product is produced, the
origin evidence, the description of the methods of obtaining the product, evidence of
establishing a link between product quality and geographic environment, traceability and
product control, and the way of labeling and packaging products. The production system of
the protected product "Meat of Black Slavonian pig" and the designation of origin guarantee
the ultimate consumer of the said product guarantee that it is a high quality product,
manufactured under controlled conditions that is in accordance with animal welfare and
animal welfare criteria, environmental conservation and the spirit of good livestock
practices.

Key words: Crna Slavonska pig, meat, designation of origin, protection
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Utjecaj gustoce naseljenosti na pojavu kontaktnog dermatitisa na
nogama pili¢a u tovu

Kristina Matkovi¢!, Danijel Marugi¢?, Mario Ostovié¢!, Sreéko Matkovi¢®, Zeljko Pavicic!,
Hrvoje Luci¢*
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*Brodsko-posavska zupanija, Ured Zupana, Ul. Petra KreSimira IV. 1, Slavonski Brod, Hrvatska
Agencija za placanja u poljoprivredi, ribarstvu i ruralnom razvoju, Ul. grada Vukovara 269d,
Zagreb, Hrvatska

*Veterinarski fakultet Sveucilista u Zagrebu, Zavod za anatomiju, histologiju i embriologiju,
Heinzelova 55, Zagreb, Hrvatska

Sazetak

Cilj rada bio je istraziti utjece li gustoca naseljenosti na pojavu kontaktnog dermatitisa na
jastu¢i¢ima nogu i tarzalnim zglobovima pilica u tovu. Istrazivanje je provedeno u
komercijalnim uvjetima proizvodnje, u nastambi za tov pili¢a na obiteljskoj farmi, tijekom
Sestotjednog razdoblja tova. Pili¢i su bili podijeljeni u tri jednake skupine (n=50), od kojih
je svaka drzana na sjeckanoj slami, pri razli¢itim gustocama naseljenosti (12, 16 i 20
jedinki/m?). Jednom tjedno, podevsi od drugog tjedna, mjerena je vlaga stelje i procjenjivana
pojavnost kontaktnog dermatitisa na nogama pili¢a i to na 10 nasumi¢no odabranih pili¢a iz
svake skupine, prema Uputi Uprave za veterinarstvo i sigurnost hrane Republike Hrvatske
za obavljanje i procjenu rezultata post mortem pregleda u svrhu utvrdivanja mogucih
znakova loSih uvjeta drzanja na farmi s obzirom na dobrobit pilica koji se uzgajaju za
proizvodnju mesa. Prema rezultatima istrazivanja, skupine se nisu znacajno razlikovale u
prosje¢noj pojavnosti promjena na nogama. Vlaga stelje tijekom trajanja tova bila je veca
pri vecoj gustoci naseljenosti pili¢a, ali izmedu vlage u stelji i pojavnosti kontaktnog
dermatitisa nije utvrdena znacajna povezanost. Moze se zakljuciti da gustoc¢a naseljenosti 1
vlaga stelje nisu imale utjecaj na pojavu kontaktnog dermatitisa na jastuci¢ima nogu i
tarzalnim zglobovima pilica u tovu, te da se njegova pojava moze Kkontrolirati
odgovaraju¢om tehnologijom proizvodnje, neovisno o gusto¢i naseljenosti peradi.

Kljuéne rijeci: pilici u tovu, kontaktni dermatitis, stelja, gustoc¢a naseljenosti
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Effect of stocking density on the occurrence of contact dermatitis on
broiler legs
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Summary

The aim of the study was to assess the possible effect of stocking density on the occurrence
of footpad dermatitis and hock burns in broilers. The study was conducted in the conditions
of commercial production in broiler housing at a family farm during 6-week fattening period.
Broilers were divided into three groups of 50 animals each, all three groups raised on
chopped straw but with different stocking density (12, 16 and 20 animals/m?). Litter moisture
was measured and the occurrence of contact dermatitis on broiler legs assessed weekly,
starting from week 2, in 10 broilers randomly selected from each group, according to the
Croatian Veterinary and Food Safety Directorate instructions on post mortem inspection and
result evaluation to identify the possible signs of poor housing conditions at a farm
considering welfare of broilers raised for meat production. Study results showed that there
was no significant difference among the three groups of animals according to the mean rate
of leg lesions. Litter moisture during fattening period was higher with greater stocking
density but there was no significant correlation between litter moisture and contact dermatitis
occurrence. In conclusion, stocking density and litter moisture had no effect on the
occurrence of footpad dermatitis and hock burns in broilers; accordingly, the occurrence of
these lesions could be controlled by appropriate production technology irrespective of
stocking density.

Key words: broilers, contact dermatitis, litter, stocking density
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Mogucnosti proizvodnje govedeg mesa i mlijeka u Republici Hrvatskoj
sustavima ispase na travnatim povrsSinama
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Sazetak

Mlije¢ni sektor u EU suofava se s mnogim izazovima kao posljedica politickih,
gospodarskih i drustvenih zbivanja i promjena. Mnoge zemlje pokuSavaju reagirati na ove
promjene. To ¢ine tako $to istraZzuju nove mogucénosti za opstanak postojece proizvodnje pa
¢ak i njezino povecanje. Vidljiv je porast ulaznih troskovi kako u primarnoj, tako isto i u
preradivackoj proizvodnji. Neke zemlje (poput Nizozemske) uvidjele su veliki potencijal u
pasnjacima, odnosno travnatim povrSinama. Dobar primjer je Nizozemska gdje je 2013.
godine bilo oko 923.000 ha gospodarsko iskoriStenih travnatih povrSina, Sto predstavlja
50,4% ukupnih poljoprivrednih povrSina ove zemlje. Ovdje se radi o vrlo kvalitetnim
pasnjacima na Cijoj se kvaliteti tla i botani¢kom sastavu stalno i oprezno pristupa. Kako bi
ove travnate povrsine stvarno i bile u funkciji proizvodnje, poduzeto je niz agrotehnickih
mjera (drenaza, gnojidba, kalcifikacija tla i sl.) kojima se poboljSala kvaliteta i trajna
odrzivost tla. Nakon tog uslijedio je odabir najboljih botanickih vrsta biljaka. Ovakav nacin
djelovanja moze, 1 treba, biti dobar primjer 1 poljoprivrednim proizvodac¢ima u Republici
Hrvatskoj. Statisticki podatci govore kako RH raspolaze s priblizno 3 milijjuna ha
poljoprivrednih povrSina. Od toga, oko 33% povrSina (1,08 milijuna ha) je pogodno ili
umjereno pogodno za obradu i poljoprivrednu proizvodnju. U 2013. godini oko 350.000 ha
statisticki je vodeno kao trajni travnjaci. Medutim, u ARKOD sustavu za 2014. godinu bilo
je upisano samo 130.000 ha livada i pasSnjaka, Sto predstavlja samo 37% povrsina trajnih
travnjaka. lako bi ove povrsine prividno bile i dostatne za trenutni broj krava u proizvodnji
mlijeka (oko 170.000 krava), moramo imati na umu da je naSa trenutna dostatnost u
proizvodnji mlijeka samo 50%. Jednu od klju¢nih mjera agrarne politike za stabilnost
govedarske proizvodnje koju bi preporucili u smislu povecanja proizvodnje mlijeka u RH,
svakako je znacajnije ukljucenje travnatih povrSina. To podrazumjeva i niz agrotehnickih
mjera i zahvata na istima, s ciljem podizanja kvalitete i plodnosti tla. Ovisno o utvrdenoj i
dostignutoj kvaliteti tla, daljni pravac bi trebao biti odgovarajuci odabir botanickih vrsta
biljaka koje bi se zasijavale na ovim povrSinama. Ako se uzme u obzir da se ulazni troskovi
proizvodnje govedeg mesa i mlijeka na gospodarstvima koja koriste travnjacke povsine
mogu umanjiti i za 50%, smatramo kako imamo veliki neiskoristeni potencijal za
unapredenje govedarske proizvodnje u Republici Hrvatskoj.

Kljucne rijeci: govede meso i mlijeko, Hrvatska, travnate povrsine
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Possibilities of production of beef and milk in Croatia in grazing systems
on grasslands

Pero Miji¢?, Tina Bobi¢?, Vesna Gantner!, Ante Bagari¢!, Ante Ivankovi¢?
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Summary

Dairy sector in the EU is faced with many challenges that are result of political, economic
and social developments and changes. Many member states are trying to respond to these
changes. These countries explore new possibilities for keeping the existing production and
also for increase of it. In the last few years there is a noticeable increase in input costs both
in primary production and in dairy industry. Some countries (like the Netherlands) have
found great potential in pastures that is grassland. A good example is the Netherlands where,
in year 2013, were approximately 923,000 ha of economically utilized grasslands,
representing 50.4% of total agricultural area of the state. This is a very high quality
grasslands whose soil and botanical composition are constantly and cautiously maintained.
In order to make these grasslands really in function of production, a number of agro-technical
measures (drainage, fertilization, soil calcification etc.) have been undertaken to improve the
quality and durability of the soil. After that, best plant species was selected. This kind of
action can, and should, be a good example and agricultural producers in the Republic of
Croatia. Statistics show that the Republic of Croatia has about 3 million ha of agricultural
land. About 33% of this area (1.08 million ha) is suitable or moderately suitable for
cultivation and agricultural production. In year 2013, about 350,000 ha were statistically
classified as permanent grasslands. However, in the ARKOD system for year 2014 only
130,000 ha of meadows and pastures have been entered, which represents only 37% of
permanent grassland areas. Although these areas apparently were and are sufficient for the
current number of cows in milk production (about 170,000 cows), we must keep in mind
that our current sufficiency in milk production is only 50%. One of the crucial agricultural
policy measures for the stability of cattle production that could be recommended aiming
increase of milk production in the Republic of Croatia is the inclusion of grasslands. This
also implies a number of agro technical measures and interventions in the same, with the aim
of raising the quality and fertility of the soil. Depending on the determined and the achieved
quality of the soil, further direction should be the appropriate choice of the plant species that
would be sown on these lands. Considering that the input costs of beef and milk production
on farms that use grasslands can be reduced by 50%, we think that we have a huge unused
potential for the improvement of cattle production in the Republic of Croatia.

Key words: beef and cattle milk, Croatia, grasslands
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Sezonske varijacije proizvodnje i kakvoce kozjeg mlijeka tijekom godina
s ekstremno toplim vremenskim prilikama

Zvonimir Prpi¢?, Ivan Vnucec?, Josip Vrdoljak?, Boro Miog?

YSveuciliste u Zagrebu, Agronomski fakultet, Svetosimunska 25, Zagreb, Hrvatska (zprpic@agr.hr)
*Student doktorskog studija ,,Poljoprivredne znanosti*, Sveuciliste u Zagrebu, Agronomski fakultet

Sazetak

lako intenzivni sustavi proizvodnje podrazumijevaju kontrolirane uvjete drzanja i hranidbe
zivotinja, utjecaj okoliSnih (klimatskih) ¢imbenika nije zanemariv. Stoga je cilj rada bio
utvrditi sezonske varijacije proizvodnje i kakvoée mlijeka alpina koza drzanih u intenzivnom
sustavu uzgoja tijekom cetiri uzastopne godine (od 2012. do 2015.), koje su, prema podacima
Drzavnog hidrometeoroloskog zavoda, bile ekstremno tople. Izmedu godina utvrdene SU
znacajne (P<0,01) razlike u prosje¢noj dnevnoj proizvodnji mlijeka (2,12 kg 2012., 2,20 kg
2013., 2,30 kg 2014. 1 2,47 kg 2015.). Utvrden je i znacajan (P<0,001) utjecaj godine na
sadrzaj mlije¢ne masti, laktoze i suhe tvari u mlijeku, s najviSim prosjecnim sadrzajem suhe
tvari u godini s najmanjom prosjenom proizvodnjom mlijeka. Ovisno o godini,
geometrijska srednja vrijednost broja somatskih stanica (BSS) varirala je od 467 x 10%/mL
do 615 x 10°/mL. Utvrdene su znadajne (P<0,001) sezonske varijacije dnevne proizvodnje i
kemijskog sastava mlijeka te BSS. Vrhunac dnevne proizvodnje mlijeka koze su ostvarile u
ozujku (pocetak razdoblja muznje). Odmicanjem laktacije prosjecna dnevna proizvodnja
mlijeka progresivno je opadala iz mjeseca u mjesec (P<0,001), dok je najnizi sadrzaj
mlije¢ne masti, bjelan¢evina i suhe tvari utvrden tijekom lipnja i srpnja. Radi sezonalnosti
proizvodnje mlijeka uvjetovane sezonskom poliestricnosc¢u koza, utjecaj Sezone na promjene
u proizvodnji i kakvoc¢i mlijeka nije jasno razluéiv od stadija laktacije.

Kljucne rijeci: kozje mlijeko, francuska alpina, kemijski sastav, broj somatskih stanica,
godina
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Seasonal variations of production and quality of goat's milk in extremely
warm calendar years
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Summary

Although intensive livestock production systems generally imply controlled conditions of
animal keeping and feeding, the effect of environmental (climatic) factors is not negligible.
Therefore, the aim of the work was to determine the seasonal variations of daily milk yield
and the quality of alpine goats’ milk from intensive production system during four
consecutive years (from 2012 to 2015), which, according to the official data of
Meteorological and hydrological institute of Croatia, were extremely warm. Significant
(P<0.01) differences in average daily milk yield between studied years (2.12 kg, 2.20 kg,
2.30 kg, and 2.47 kg in 2012, 2013, 2014, and 2015, respectively) were determined. Also,
the year significantly affected the content of milk fat (P<0.01), lactose (P<0.001) and dry
matter in milk (P<0.001), with the highest average dry matter content in the year with the
lowest average daily milk yield. Depending on the year, the geometric mean value of somatic
cell count (SCC) varied from 467 x 10°/mL to 615 x 10%/mL. Significant (P<0.001) seasonal
variations of daily milk yield, milk chemical composition and SCC were determined. The
peak of daily milk yield was determined in March (beginning of the milking period). By
delaying lactation, average daily milk yield progressively decreased from month to month
(P<0.001) while the lowest content of milk fat, protein and dry matter was determined during
June and July. Because of the seasonality of goat milk production induced by goats’ seasonal
polyestrous activity, it is not easy to distinguish the impact of season from the impact of
stage of lactation on milk yield and quality.

Key words: goat milk, French Alpine, chemical composition, somatic cell count, year
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Preliminarno istrazivanje genetske raznolikosti populacije banijske Sare
svinje mikrosatelitskim biljezima
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Sazetak

Smatra se da je banijska Sara svinja nastala krizanjem krmaca domace bijele svinje s
klopavim uSima (landras) i/ili turopoljske svinje i nerastova crnog berksira. Cilj ovog rada
bio je pokazati genetsku raznolikost danasnje populacije banijske Sare, utvrditi sli¢nosti s
bliskim populacijama svinja, te utvrditi razinu diferencijacije unutar populacije banijske
Sare. Temeljem genotipova dobivenih za 24 ISAG-FAO preporuc¢ena mikrosatelitna markera
za svinje prouceni su osnovni pokazatelji genetske raznolikosti populacije banijske Sare
(n=30) u usporedbi s turopoljskom (n=20), crnom slavonskom (n=20) svinjom i landras
pasminom svinja (n=17). Opazena heterozigotnost proucavanih populacija bila je u rasponu
0.36 - 0.60, pri ¢emu je ona kod banijske Sare iznosila 0.58. Prosje¢no alelno bogatstvo
(raspon 2.9 - 5.2) bilo je najviSe u populaciji banijske Sare, kao i broj privatnih alela uz
rarefakciju (raspon 9 — 27). Modelno klasteriranje uz potvrdeni model za k=5 razlucuje
banijsku Saru od ostalih analiziranih populacija, te pokazuje evidentnu genetsku substrukturu
unutar populacije. Zaklju¢ujemo da populacija banijske Sare pokazuje veliku genetsku
raznolikost, te se razlikuje od geografski bliskih populacija.

Kljucne rijeci: banijska Sara, autohtone pasmine svinja, genetska raznolikost,
mikrosatelitski markeri
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Preliminary study on genetic diversity of the Banija spotted pig breed
using microsatellite markers
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Summary

It is believed that Banija spotted pig breed (BS) was created by crossing domestic white
sows with drooping ears and/or Turopolje pig sows with black Berkshire. The aim of this
study was to assess genetic diversity of Banija spotted pig, to compare this population with
geographically close populations and to assess the differentiation level of Banija spotted pig.
Based on genotypes obtained for 24 ISAG-FAO recommended pig microsatellite markers,
basic genetic diversity indicators were determined for 30 samples of Banija spotted pig, 20
samples of Turopolje and Crna Slavonska pig each, and 17 samples of Landrace population.
Observed heterozygosity ranged from 0.36 - 0.60 reaching 0.58 in Banija spotted pig
population. Average allelic richness ranged from 2.0 - 5.2 and was the highest in Banija
spotted pig population. Rarefaction number of private alleles (range 9 - 27) was also the
highest in this population. Structure analysis showed that there are five clusters in four
analyzed populations, where Banija spotted pigs are clearly distinguished from other
populations and substructured. We conclude that the population of Banija spotted pig shows
great genetic diversity and is genetically different from neighboring (geographically close)
pig populations.

Key words: Banija spotted pig; indigenous pig breeds; genetic diversity; microsatellites
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Primjena huminske kiseline kao dodatka hrani u proizvodnji prasadi
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Sazetak

Huminske tvari su heterogena smjesa biolosko-kemijsko-geoloSkih proizvoda raspada
organske mase koji sadrzi huminsku Kiselinu i brojne minerale. Nova su istraZivanja utjecaja
huminskih tvari na rast i zdravlje Zivotinja. Pokus je proveden na 12 gravidnih krmaca i 144
njihove prasadi. Krmace su hranjene smjesom za gravidne krmace uz dodatak 1% pripravka
Vitapol® u prahu (Alpha-vet, Madarska) 30 dana prije prasenja. Prasad pokusne skupine
dobivala je prvih sedam dana zivota otopinu pripravka Vitapol® u koli¢ini od 100 ml po
leglu dnevno per os. Sedam dana prije odbic¢a prasad je dobila 1% suhog pripravka
umijesanog u starter za prasad. Pra¢ena je porodna masa prasadi i masa na odbicu. Krv za
hematoloSke 1 biokemijske pretrage uzeta je 7. i 30. dana zivota prasadi, a odredeni su
metaboliti, koncentracija zeljeza, bakra, cinka, selena. Paznja je posvecena utvrdivanju
moguce interakcije huminske kiseline sa Zeljezom pa su odredeni transportni protein za
Zeljezo transferrin, feritin, enzim ceruloplazmin, imunoglobulini G i M, protein akutne faze
haptoglobin i C3 komponenta komplementa. Pokusne krmace imale su 5,7% vise zivorodene
prasadi. Porodna masa prasadi pokusne skupine krmaca bila je 14,43% veca od mase prasadi
kontrolnih krmaca. Pokusna prasad na odbi¢u imala je 14,8% vecu tjelesnu masu od
kontrolne prasadi. Nije utvrdena razlika u koncentracijama glukoze, proteina, globulina.
Utvrdene su statisticki znacajne razlike u sisaju¢em razdoblju u pokusne prasadi za sljedece
pokazatelje: veca koncentracija albumina, HDL 1 LDL kolesterola, nezasi¢enog i ukupnog
kapaciteta vezanja zeljeza, C3 komponente komplementa, bakra i cinka u plazmi i u punoj
krvi, a snizene vrijednosti imunoglobulina M klase, Zeljeza u plazmi i proteina koji
transportiraju Zeljezo, dok koncentracija Zeljeza u punoj Kkrvi, broj eritrocita i vrijednost
hemoglobina nisu bile zna¢ajno razlicite. U odbite prasadi nisu utvrdene statisticki znacajne
razlike u promatranim pokazateljima. Za zakljuciti je da dodatak huminske kiseline u
gravidnih krmaca i sisaju¢e prasadi poboljSava rast. Huminska kiselina interferira s
metabolizmom Zeljeza u plazmi, ali ne pogorSava fiziolosku anemiju u sisajuce prasadi.
Postoje naznake boljeg funkcioniranja nespecifi¢cnog imunog sustava.

Kljuéne rijeci: huminska kiselina, prasad, Zeljezo, biokemijski pokazatelji
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Humic acid as a feed additive in piglets production
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Summary

Humic compounds are heterogenic mixture of biological-chemical-geological products of
organic degradations and are composed of humic acid and a number of minerals. Research
in the area of humic compounds on growth and health of animals is new. The experiment
was conducted on 12 gestation sows and 144 of their piglets. Control group sows were fed
with feed mixture for gestation sows, experimental group of animals received 1% addition
of Vitapol® powder (Alfavet, Hungary) in their feed mixture during the last 30 days of
gestation. During the first seven days of lactation experimental group of piglets received
100mL of Vitapol® solution per os per litter. Before weaning piglets of experimental group
received starter mixture with 1% of Vitapol® powder during a seven-day period. Birth
weight and weaning weight of piglets were measured. On 7" and 30" day of piglets’ life
hematological and biochemical parameters in blood were determined. Since interaction of
humic acid and iron was a focus of research, concentration of iron, transport proteins for Fe,
transferrin and ferritin, ceruloplazmin, 1gG, IgM, acute phase protein haptoglobine and C3
complement component were determined. Experimental group of sows had 5.7% more live
born piglets. Average weight of piglets born live from the experimental group of sows was
14.43% higher compared to the piglets from the control group. Experimental group of piglets
at weaning had 14.8% higher body weight compared to the control group. There were no
significant (P>0.05) differences in glucose, total protein and albumin concentrations
between groups on 7" day of lactation. On the same day significantly (P<0.05) higher
concentration of aloumin, HDL, LDL, TIBC, UIBC, C3 complement component and Cu and
Zn (both in plasma and full blood) and significantly (P<0.05) lower concentration of IgM,
iron in plasma and iron transporting proteins. Concentration of iron in full blood, erythrocyte
number and hemoglobin concentration did not significantly (P>0.05) differ between groups.
After weaning there were no significant (P>0.05) differences in determined blood
parameters between groups. It can be concluded that addition of humic acid to the diet of
sows and piglets improves piglet’s growth. Humic acid interferes with iron metabolism but
does not deteriorate physiological anemia of suckling piglets. Improvement in native
immune system response might be evident.

Key words: humic acid, piglets, iron, biochemical parameters
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Recovery of milk fat to Skripavac cheese produced from standardised
milk
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Summary

Milk fat is an important component in the forming of the cheese curd. It influences the
firmness of the curd, as well as flavour of cheese and cheese yield. Therefore, in industrial
cheesemaking standardisation of milk by adjusting the content of protein and milk fat to the
optimal ratio of 0.9 : 1 is regularly carried. On contrary, it is not carried out in small scale
dairy plant, which could result with reduced recovery of milk fat to cheese and due to that
lesser financial profit. The aim of this study was to determine the effect of the milk
standardisation on the recovery of milk fat to Skripavac cheese. In the small scale dairy plant,
10 batches of Skripavac cheese were produced. The milk of each batch was divided into
three categories: milk for cheese production without standardisation (1); milk for cheese
production with standardised ratio protein : fat = 0.9 : 1 by the addition of skimmed milk
powder — SMP (2), and by skimming the part of milk fat (3). Standardisation of milk by the
addition of SMP significantly increased the content of total solids, lactose (P<0.0001) and
proteins (P<0.05) in whey. Addition of the SMP resulted in a significantly (P<0.05) higher
recovery of milk fat to Skripavac cheese (76.88 %) compared to the treatment of skimming
the part of the cream (71.52 %). Addition of SMP can provide the economic benefits in the
production of traditional cheeses due to the better recovery of milk fat to cheese.

Key words: milk standardisation, milk powder, skimming, recovery, Skripavac cheese
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Edukativni centar s tradicijskim pasminama domacih Zivotinja u park
sumi Marjan, Split - realnost ili ne?

Nediljko Zevrnja

Prirodoslovni muzej i zoo vrt, Kolombatovic¢evo Setaliste 2, 21000 Split, Hrvatska
(nediljko@prirodoslovni.hr)

Sazetak

Park Suma Marjan predstavlja jedinstvenu zelenu povrSinu nadomak centru grada Splita,
izuzetne prirodne i kulturne vrijednosti. Marjan je 1964. godine zasticen u skladu sa
Zakonom o zastiti prirode u kategoriji park Sume, a zbog svog znacaja i vrijednih povijesnih
gradevina trajno je zaStien i kao kulturno dobro 2014. godine. Osnivanje Edukativnog
centra s tradicijskim pasminama domacih Zivotinja planirano je revitalizacijom i
prenamjenom prostora ZOO vrta i sklopa zgrada Prirodoslovnog muzeja na prvom vrhu
Marjana. Glavni ciljevi Centra bili bi drzanje mati¢nih stada razli¢itih pasmina s ciljem
njihove daljnje selekcije 1 reprodukcije radi ocuvanja genetskog fonda, suradnja s bankom
gena domacih Zivotinja Republike Hrvatske radi pohrane genetskog materijala izvornih
pasmina, zastita i promocija izvornih i tradicijskih pasmina te podizanje svijesti javnosti o
potrebi i vaZnosti njihovog ocuvanja. Zivotinje koje su planirane za smijeStaj u
Edukativnomn centru na Marjanu odgovaraju klimatsko-geoloSkim obiljezjima prostora.
Radilo bi se iskljucivo o Zivotinjama karakteristicnim za primorsko podru¢je, mirne naravi,
prihvatljivim za druZenje s djecom svih uzrasta kao $to su ovce, koze, kokosi, purani,
goveda, magarci i konji. Planirano je ukupno 9 vrsta s maksimalno 16 pasmina, medu kojima
su 1 one koje nisu uvrsStene na Popis izvornih i zasticenih pasmina i sojeva domacih zivotinja,
zbog ¢ega je potrebno provesti njihovu inventarizaciju te ih ukljuciti u sustav poticaja.

Kljucéne rijeci: Edukativni centar, tradicijske pasmine domacih zivotinja, park suma
Marjan
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Educational Centre with traditional breeds of domestic animals in the
Park Forest Marjan, Split - reality or not?

Nediljko Zevrnja
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(nediljko@prirodoslovni.hr)

Summary

The Park Forest Marjan represents a unique green area near Split, of exceptional natural and
cultural value. Marjan was protected in 1964 in accordance with the Law on Nature
Protection in the Park Forest category, and because of its historical value, it is also
permanently protected as a cultural asset in 2014. Establishment of the Educational Centre
with traditional breeds of domestic animals is planned through revitalization and use change
of the ZOO garden area and buildings of the Natural History Museum at Marjan. The main
goals of the Centre would be keeping of different breeds of parent flocks for their further
selection and reproduction with the purpose of preserving the genetic fund, cooperation with
the gene bank of Croatian animals for storing the genetic material of original breeds,
protection and promotion of original and traditional breeds, and raising public awareness of
the need and importance of their preservation. The animals planned for accommodation at
the Marjan Educational Centre correspond to climatic-geological features of the area.
Animals would be characteristic for the coastal area, of peaceful nature, and acceptable for
socializing with children of all ages, e.g. sheep, goats, chickens, turkeys, cattle, donkeys and
horses. A total of 9 species with a maximum of 16 breeds are planned, some of which are
not yet included in the list of native and protected breeds and strains of domestic animals,
which is why they have to be catalogued and included in the incentive system.

Key words: Educational Centre, traditional breeds of domestic animals, Park Forest
Marjan
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Netipi¢na aroma dozrijevanja (UTA) u hrvatskim vinima; senzorna
analiza i sadrzaj 2-aminoacetofenona (2-APP)

Ivana Alpeza®, Ana Jeromel?, Luna Maslov?, Martina Lipar*

YHrvatski centar za poljoprivredu, hranu i selo, Zavod za vinogradarstvo i vinarstvo, Jandric¢eva
42, Zagreb, Hrvatska (ivana.alpeza@hcphs.hr)
2Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska cesta 25, Zagreb, Hrvatska

Sazetak

Netipi¢na/atipi¢na aroma dozrijevanja (UTA) relativno je novi problem u bijelim vinima
Vitis vinifere i, bez sumnje, veliki znanstveni izazov. UTA je posljedica velikog broja
razli¢itih ¢cimbenika fizioloSkog stresa u proizvodnji grozda i veliki broj razli¢itih deskriptora
poznat je u senzornom opisivanju ovakvih vina. Najces¢i deskriptori za UTA su miris po
mokroj vuni, naftalenu, pasti za poliranje namjestaja, pasti za cipele, prljavoj krpi za pranje
posuda, starom vosku, cvatu bagrema, s gubitkom vinske i sortne prepoznatljivosti.
Intenzitet veCine mirisa raste S povec¢anim sadrzajem slobodnog sumpornog dioksida.
Utvrdeno je da je 2-aminoacetofenon (2-APP) glavni spoj prepoznatljivosti UTA-e iako
putevi njegove sinteze 1 pojava netipicne arome joS$ nisu razjasnjeni. Jako aromaticna,
kompleksna vina mogu maskirati i vece koncentracije od 1,5 pg/L AAP, dok se u laganim,
njeznim, jednostavnim vinima mana o¢ituje i ako je sadrzaj AAP manji od 0,5 ug/L. Analiza
2-aminoacetofenona provedena je u uzorcima vina koja su odbacena s napomenom UTA, na
sluzbenom organolepti¢nom ocjenjivanju, prije stavljanja u promet. Senzorna analiza vina
provedena je metodom 100 bodova (brojcana metoda) i metodom Da/ne (deskriptivna
metoda). Analiza 2-APP provedena je tehnikom plinke kromatografije ,,GC-MS* uz
pripremu uzorka tehnikom ,,SPME®. U analiziranim uzorcima sadrzaj 2-APP bio je izmedu
0,33 pg/L i 4,41 pg/L. U kontrolnom uzorku koji nije imao napomenu UTA, koncentracija
2-APP bhila je 0,11 pg/L. Veéina uzoraka s UTA-om proizvedena je u najhladnijem i
najvlaznijem podrucju, vinogradarskoj zoni B i moze se povezati s ekstremnim klimatskim
uvjetima tijekom 2011., 2012. i 2014. godine.

Kljuéne rijeci: Netipicna aroma dozrijevanja, senzorno ocjenjivanje, 2-aminoacetofenon,
vino
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Untypical aging off flavour (UTA) in Croatian wines; sensory detection
and content of 2-aminoacetophenone (2-AAP)

Ivana Alpeza®, Ana Jeromel?, Luna Maslov?, Martina Lipar*

Croatian Center for Agriculture, Food and Rural affairs, Institute of Viticulture and Enology,
Jandriéeva 42, Zagreb, Hrvatska (ivana.alpeza@hcphs.hr)

University of Zagreb, Faculty of Agriculture, Department of Viticulture and Enology,
SvetoSimunska cesta 25, Zagreb, Hrvatska

Summary

"Untypical / Atypical aging off - flavour” (UTA, ATA) is a relatively new problem in Vitis
vinifera white wines and, no doubt, a big scientific challenge. Many viticultural
physiological stress factors can cause the UTA and plenty of different attributes can be used
in sensory descriptive analyse. The most common aroma descriptors for UTA are wet wool,
naphtalene, furniture and shoes polish, old wax, dirty dishtowel, or acacia blossom combined
with a loss of the typical aroma of the grape variety. This odor pattern is reinforced by high
concentrations of free sulfur dioxide. 2-Aminoacetophenone (AAP) is found to be main
marker responsible for UTA, however synthesis pathways of AAP and the correlated
appearance of UTA in wine has not been clarified yet. Very aromatic, complex wines can
mask concentrations of AAP higher than 1.5 pg / L, while in light, simple vines, UTA can
be recognised if the AAP content is less than 0.5 pug / L. Wines described as off-flavour
wines with UTA in official sensory evaluation before market were analysed to determine the
concentrations of 2-aminoacetophenone. Sensory analysis of samples were done by “100
positive points” method and descriptive method “Yes/No”. A direct immersion (DI) solid
phase microextraction (SPME) coupled with gas chromatography (GC) and mass
spectrometry (MS) was used to quantify 2-AAP. Concentrations of 2-AAP in samples ranged
from 0.33 pg/L to 4.41 pg/L. In control wine, where no sensory UTA was detected,
concentration of 2-AAP was 0.11 pg/L. The samples with UTA originated mostly from
viticulture zone B, the coldest and most humid area, and can be correlated with extreme
climatic conditions during 2011., 2012. and 2014.

Key words: untypical aging off flavour, sensory analyses, 2-aminoacetophenone, wine
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Apple fruit diameter and daily fruit growth rate at three crop loads

Mia Brkljaca

Department for Ecology, Agronomy and Aquaculture, University of Zadar, Trg kneza ViSeslava 9,
Zadar, Croatia (mbrkljaca@unizd.hr)

Summary

Fruit thinning is indispensable practice in production of large sized and good quality apple
fruits. Often problems are light and late thinning. Intensity and late thinning were evaluated
in trail settled near Zadar, Croatia, on apple cv. ‘Cripps Pink’ grafted on M9 rootstock and
cultivated at spindle-type system. Fruits were hand thinned on July 31% 2017 to standard (S),
high (H) and very high (VH) crop load (levels of 6, 8 and 10 fruits per trunk cross-section
area, TCSA, respectively). Fruit diameter was measurement on 1 to 3 fruits on each of four
branches per tree with four trees per treatment (total of 90 fruits) using fruit sizing loop.
Fruits were measured at 10 days intervals till December 30™". Fruit diameter and daily fruit
growth rate (FGR) were compared at three crop loads and time of measurement. TCSA were
13.7 £ 0.681 cm?. Fruit diameter at VVH was lower (67.9 mm) than at S and H (70.8 and 69.6
mm. respectively) which were not significantly different. Fruit diameter of 59.22 mm at 97"
day of the year (D97) increased on D105, D125, D136, and D167, then fruit diameter
remained similar until D188, being 77.1 mm. FGR was affected only by time. FGR was
highest at D105 (0.388 mm/day), gradually decreased to D146, and from D157 to D188 was
similar (0.092 mm/day). Interactions of crop load and time were not significant. Fruits were
hand thinned at 75% of final fruit size. VH negatively affected fruit diameter, hence VH
could be thinned to H. Thinning H to S was not justified.

Key words: Cripps Pink, fruit size, TCSA, thinning, time
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Utjecaj podloge na sadrzaj i sastav organskih kiselina u mostu cv.
Grasevina (Vitis vinifera L.)

Darko Cenbauer?, Silvio Simon?, Edi Maleti¢?, Zvjezdana Markovié?, Ivana Tomaz?,
Domagoj Stupi¢?, Zeljko Andabaka?, Darko Preiner?

"Hrvatski centar za poljoprivredu, hranu i selo, SvetoSimunska 25, Zagreb, Hrvatska
(darko.cenbauer@hcphs.hr)
2Agronomski fakultet, Sveuciliste u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska

Sazetak

GraSevina je najvaznija sorta vinove loze u Hrvatskoj sa udjelom od 23% u ukupnim
povrSinama pod vinogradima, u proizvodnim nasadima je naj¢eS¢e cijepljena na dvije
podloge Kober 5BB i SO4. Cilj ovog rada bio je utvrditi postojanje razlika u sadrzaju
organskih kiselina uvjetovanih utjecajem lozne podloge. Organske kiseline direktno utjecu
na fizikalnu, biokemijsku i mikrobiolosku stabilnost vina, kao i na senzorna svojstva vina.
Istrazivanje je provedeno u pokusnom nasadu klonskih kandidata cv. GraSevina izdvojenih
u kutjevackom vinogorju u postupku individualne klonske selekcije cijepljenih na dvije
podloge Kober 5BB i SO4 kroz dvije godine berbe 2015. i 2016. Analiziran je sadrZaj tri
najvaznije organske kiseline u grozdu: vinske, jabucne i limunske spektrofotometrijskim
metodama. U 2015. godini koja je bila izuzetno su$na nisu utvrdene signifikantne razlike
izmedu sadrzaja organskih kiselina na dvije promatrane podloge. U 2016. godini sa
prosje¢nim vremenskim uvjetima utvrden je signifikantno visi sadrzaj jabuc¢ne kiseline na
podlozi Kober 5BB.

Kljucéne rijeci: grozde, klonska selekcija, organske kiseline
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Influence of the rootstock on the content and composition of organic
acids in must of GrasSevina cv. (Vitis vinifera L.)

Darko Cenbauer?, Silvio Simon?, Edi Maleti¢?, Zvjezdana Markovié?, Ivana Tomaz?,
Domagoj Stupi¢?, Zeljko Andabaka?, Darko Preiner?

! Croatian Centre for Agriculture, Food and Rural Affairs, SvetoSimunksa 25, Zagreb, Croatia
(darko.cenbauer@hcphs.hr)
*Faculty of Agriculture, University of Zagreb, Svetodimunska 25, Zagreb, Croatia

Summary

GraSevina is the most important grape variety in Croatia, with the 23% of the total area under
vineyards. In the vineyards it is most often planted on two rootstock Kober 5BB and SOA4.
The aim of this work was to determine diversity in the content of organic acids with the
emphasis on the influence of rootsock. The research was conducted in the experimental
vineyard on clonal candidates cv. GraSevina selected in the Kutjevo vineyard region in the
process of individual clonal selection planted on two rootstock Kober 5BB and SO4 during
two harvest years 2015 and 2016. Organic acids directly affect the physical, biochemical and
microbiological stability of wine, as well as its sensory properties. Accumulation of tartaric,
malic and citric acids in grapes was analysed using spectrophotometric methods. In year
2015, which was exceptionally dry, no significant difference was found between the organic
acid content on the two observed rootstock. In year 2016, with average weather conditions,
a significantly higher content of malic acid was found on the Kober 5BB rootstock.

Key words: grape, clonal selection, organic acids
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Fauna pipa (Insecta: Curculionidae) u maslinicima na podrucju
Zadarske Zupanije

Kristijan Franin!, Nikolina Predovan?, Sime Marceli¢!, Tomislav Kos!

YSveuciliste u Zadru, Odjel za ekologiju, agronomiju i akvakulturu, Mihovila Pavlinovic¢a bb,
Zadar, Hrvatska (kfranin@unizd.hr)
2Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska - student

Sazetak

Maslinu napada nekoliko vrsta pipa. Posebno velika oStecenja pipe mogu izazvati u mladim
nasadima koji su podignuti na iskréenim terenima. Ovi kukci se najcesce pojavljuju na
kamenitim i1 neobradenim povrSinama. Najznac¢ajnija i najStetnija medu njima je Maslinin
svrdlas Rhynchites cribripennis (Desbrochers, 1868.). Glavni cilj ovog rada bio je istraziti
faunu pipa u maslinicima u odnosu na tehnologiju uzgoja i nainima gospodarenja tlom
(zatravljena povrsina, kultivirano tlo, maslinik u krSu). Ovo istrazivanje je provedeno
tijekom 2016. godine u 14 maslinika (4 ekoloSka, 3 ekstenzivna, 4 integrirana i 3
konvencionalna). Uzorkovanje je obavljeno metodom otresanja grana (entomoloska mreza),
koriStenjem sintetickih traka (rincotrap) i pomocu lovnih posuda (pitfall traps). Ulovljeno je
sveukupno 25 jedinki iz porodice Cucurlionidae koje pripadaju unutar 4 vrste. Pronadeno je
19 primjeraka vrste Otiorhynchus cardiniger (Host, 1789.), 3 primjerka vrste R.
cribripennis, 1 primjerak vrste Otiorhynchus cribricolis (Gyllenhal, 1834.), te 2 primjerka
roda Cucurlio spp. Najveca populacija ovih kukaca je uocena u maslinicima na krsu (56%),
zatim na zatravljenim povrSinama (28%), a najmanja u obradenim maslinicima (7%).
Rezultati su pokazali kako je veci broj jedinki bio prisutan u zapuStenim nego u njegovanim
maslinicima. S obzirom na tehnologiju uzgoja, najmanji broj pipa (2) je pronaden u
konvencionalnim nasadima.

Kljucne rijeci: maslina, pipe, maslinin svrdlas, krs
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Weevils fauna (Insecta: Curculionidae) in olive orchards of Zadar County

Kristijan Franin!, Nikolina Predovan?, Sime Marceli¢!, Tomislav Kos!

YUniversity of Zadar, Department of Ecology, Agronomy and Aquaculture, Mihovila Pavlinovica
bb,Zadar, Croatia (kfranin@unizd.hr)
2 Faculty of Agriculture, University of Zagreb, SvetoSimunska 25, Zagreb, Croatia - student

Summary

Olive trees are attacked by several species of weevils. Special damages weevils can cause in
young olive orchards which have been build on a reclaimed terrain. Curculionidae occur
most on rocky and uncultivated areas. Among them, the most important and most harmful
species is Olive Fruit Curculio (Rhynchites cribripennis Desbrochers 1868). The main aim
of this research was to explore the weevil fauna in correlation with soil management (area
covered with weeds, cultivated land, olive grove in karst) and olive cultivation technology.
Sampling was done by the mechanical knock down (entomological net), using synthetic
tapes (rincotrap) and pitfall traps. This research was conducted during 2016 in 14 olive
orchards (organic 4, extensive 3, integrated 4 and conventional 3). In total 25 beetles from
the Curculionidae family, belonging to 4 species were found. There were 19 individuals of
Otiorhynchus cardiniger (Host, 1789.), 3 individuals of Rhynchites cribripennis, 1 specimen
of Otiorhynchus cribricolis (Gyllenhall, 1834.) and 2 individuals of Cucurlio spp. The
highest population of this insects was noticed in the olive orchard on karst (56%), followed
by groves covered with weeds (28%), until the lowest population was found in cultivated
ones (16%). Results showed a higher number of individuals in extensive, unlike well-
maintained orchards. According to cultivation technology, the lowest number (2) was found
in conventional orchards.

Key words: olive tree, weevils, olive fruit curculio, karst
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Istrazivanje pojave suSenja masline u Istri

Sara Godena?, Dario Ivi¢?, Ivana Dminié¢ Rojni¢3, Bernardina Hlevnjak Pastrovicchio®

Ynstitut za poljoprivredu i turizam, Karla Huguesa 8, Pore¢, Hrvatska (sara@iptpo.hr)
2Zavod za zastitu bilja, Hrvatski centar za poljoprivredu hranu i selo, Gorice 68b, Zagreb,
Hrvatska

Poljoprivredni odjel, Veleuciliste u Rijeci, Karla Huguesa 6, Pore¢, Hrvatska

*Udruga Agroturist Vodnjan, Trg slobode 2, Vodnjan, Hrvatska

Sazetak

U okviru ovog rada, istrazivala se pojava djelomi¢nog ili potpunog susenja stabala masline
u Istri u 2016. i 2017. godini. Na terenu su provedeni vizualni pregledi i sakupljeni uzroci
biljnog materijala radi utvrdivanja uzroka i uzro¢nika bolesti. Pregledi i sakupljanje uzoraka
obuhvatili su 23 lokacije unutar Cetiri maslinogorja (bujsko-umasko, porecko-vrsarsko,
rovinjsko i vodnjansko-pulsko). Lokaliteti su se razlikovali mikroklimatski, agrotehnicki, te
prema sortimentu i starosti stabala. Ukupno je sakupljeno 78 izolata fitopatogenih gljiva. Za
identifikaciju vrsta koriStene su klasi¢ne metode (uzgoj na hranjivim podlogama, analiza
morfologije izolata) i molekularne metode dijagnostike (PCR i sekvenciranje). Prema
rezultatima pregleda i analizi sakupljenih uzoraka utvrdeno je nekoliko vrsta, rodova i
porodica fitopatogenih gljiva. Najcesca izolirana vrsta koja se dovela u vezu sa simptomima
djelomi¢nog ili potpunog susenja, slabijeg rasta i vigora stabala masline bila je vrsta
Verticillium dahliae Kleb. Osim ove wvrste, utvrdene su i gljive iz porodice
Botryosphaeriaceae, vrsta Armillaria mellea (uzroénik bijele trulezi korijena) i jos nekoliko
drugih vrsta. Prema geografskoj raSirenosti utvrdenih patogena, vrste V. dahliae i A. mellea
utvrdene su u svim maslinogorjima na istarskom poluotoku obuhvacenih ovim radom.
Prisutnost i raSirenost ovih fitopatogenih gljiva moZze predstavljati ozbiljan problem u uzgoju
masline u Istri.

Kljuéne rijeci: Armillaria mellea, Botryosphaeriaceae, istarski poluotok, Olea europaea,
Verticillium dahliae
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A survey on olive decline in Croatian Istria

Sara Godena?, Dario Ivi¢?, Ivana Dminié¢ Rojni¢3, Bernardina Hlevnjak Pastrovicchio®

Ynstitute of Agriculture and Tourism, Carlo Hugues 8, Porec, Croatia (sara@iptpo.hr)
?Institute for Plant Protection, Croatian Center for Agriculture, Food and Rural Affairs, Gorice
68b, Zagreb, Croatia

$Department of Agriculture, Polytechnics in Rijeka, Carlo Hugues 6, Porec, Croatia
*Association Agroturist Vodnjan, Trg slobode 2, Vodnjan, Croatia

Summary

The phenomenon of partial or total decline of olive trees in Istria in 2016 and 2017 was
investigated within this research. In the field, visual examinations and collection of samples
of plant material were carried out to determine the cause and causal agents of olive trees
decline. Survey and collection of samples included 23 locations within four olive growing
hills (areas of Buje-Umag, Pore¢-Vrsar, Rovinj and Vodnjan-Pula). The locations differed
microclimatic, agrotechnically, according to olive varieties and different trees’ ages. A total
of 78 isolates of phytopathogenic fungi were collected. Identification of species was
performed by conventional methods (cultivation, analysis of isolate morphology), and by
molecular diagnostic methods (PCR and sequencing). According to the results of the
examination and analysis of collected samples several species, genera and families of
phytopathogenic fungi were identified. The most commonly isolated species associated with
symptoms of partial or total decline, weaker growth and vigor of olive trees was the species
Verticillium dahliae Kleb. In addition to this species, fungi from the family
Botryosphaeriaceae, the species Armillaria mellea (a causative agent of white root rot) and
several other fungal species were also found. According to the geographical distribution of
the pathogens, V. dahliae and A. mellea species were found in all olive growing hills on the
Istrian peninsula covered by this work. The presence and distribution of these
phytopathogenic fungi can represent a serious problem in olive growing in Istria.

Key words: Armillaria mellea, Botryosphaeriaceae, Istrian peninsula, Olea europaea,
Verticillium dahliae
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Istrazivanje brojnosti cikade Scaphoideus titanus Ball i zlatne Zutice
vinove loze u Koprivni¢ko — krizevackoj Zupaniji

Irena Gregurec — Tomisa!, Bozena Bari¢?

Ministarsvtvo poljoprivrede, Ulica grada Vukovara 78, Zagreb, Hrvatska (irena.tomisa@mps.hr)
2Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska

Sazetak

Americki je cvréak najznacajniji vektor zlatne Zutice vinove loze u svim vinogradarskim
podruc¢jima Europe. Cilj ovog istrazivanja bio je utvrditi utjecaj tipa uzgoja na brojnost
jedinki ameri¢kog cvrcka, te postoji li izravna povezanost brojnosti jedinki ameri¢kog
cvrcka ulovljenog na zute ploce i pojave simptoma zaraze u vinogradima u Koprivni¢ko —
krizevackoj zupaniji. Istrazivanje je provedeno 2016. i 2017. godine u pet vinograda
razli¢itog nacina uzgoja (konvencionalni, integrirani, ekstenzivni). U vinogradu s
ekstenzivnim nacinom uzgoja meduredni prostor se obraduje ruc¢no, jedan je vinograd
zatravljen i redovno se kosi, dok je u ostalim vinogradima prisutna spontana flora koja se 2-
3 puta godisnje kultivira ili tretira herbicidima. Uzorkovanje je obavljeno u periodu od lipnja
do rujna, a za ulov insekata koristene su Zute ljepljive ploce. Brojanje je vrSeno svakih 2-3
tjedna. Na svim je lokacijama utvrdena prisutnost cvrcka, a primjecene su velike razlike u
brojnosti. Ulov jedinki cvrcka kretao se od 12 u Lukovcu na 12 ha vinograda u kojem je
izbrojeno 20 simptomatskih biljaka 2017. godine, do 1215 jedinki u Virju, na 2 ha vinograda
u kojem je izbrojeno 30 simptomatskih trsova 2017. godine. U vinogradu s najmanjim
ulovom medrudeni prostor u vinogradu je zatravljen i redovno se kosi, dok je u vinogradu s
najve¢im ulovom jedinki prisutna spontana flora. Broj simptomatskih biljaka je neznatno
veéi u odnosu na broj ulovljenih jedinki.

Kljuéne rijec¢i: Americki cvrcak, Scaphoideus titanus, vinova loza, zlatna Zutica,
Zute ploce
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The research of the number of leafhopper Scaphoideus titanus Ball and
Flavescence doree simptoms in Koprivnica — Krizevci County

Irena Gregurec — Tomisa!, Bozena Bari¢?

Ministry of Agriculture, Ulica grada Vukovara 78, 10000 Zagreb (irena.tomisa@mps.hr)
’Faculty of Agriculture, University of Zagreb, Svetodimunska 25, Zagreb, Croatia

Summary

Scaphoideus titanus Ball is the most signifcant vector of Grapevine Flavescence doree in
European vineyards. The main aim of this research was to determine if there is a connection
between the type of growing and the number of insects and between the number of insects
and the number of symptomatic plants in Koprivnica — Krizevci County. The survey was
conducted from June to September 2016. and 2017. in five different vineyards (conventional,
integrated, extensive). The cover cropping system varies from manual tillage, grass cover
regularly mowed to spontaneous flora cultivated or treated with herbicides two to three times
a year. Samples were carried out every 2-3 weeks using yellow sticky traps. The presence of
the vector is confirmed on all locations. The differences in number of individuals on yellow
sticky traps were high. The number of individuals was between 12 in Lukovec on 12 ha of
vineyard where there were 20 symptomatic plants in year 2017 and 1215 individuals inVirje,
on 2 ha of vineyard, with 30 symptomatic plants in the same year. The vineyard with the
smallest numbers of individuals is regularly mowed, while the vineyard with the highest
number of individuals has spontaneus folra treated with herbicides. The number of
symptomatic plants is only slightly higher in relation to the number of individuals on yellow
sticky traps.

Key words: Nearctic leafhopper, Scaphoideus titanus, grapevine, golden flavescence
doree, yellow sticky traps
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Kvaliteta ploda i kemijske karakteristike sorti jabuka uzgojenih u
sustavu odrzive vocarske proizvodnje

Dunja Halapija Kazija, Bernardica Milinovié, Tvrtko Jela¢i¢, Danijel Cicek,
Predrag Vujevi¢

Zavod za vocarstvo, Hrvatski centar za poljoprivredu, hranu i selo, Gorice 68b, Zagreb, Hrvatska
(dunja.halapijakazija@hcphs.hr)

Sazetak

Tradicionalne, otporne i komercijalne sorte jabuka se u pokusnom vocénjaku Zavoda za
vocarstvo, Hrvatski centar za poljoprivredu, hranu i selo u Donjoj Zelini, uzgajaju u
intenzivnom sustavu proizvodnje. Cilj istraZzivanja bio je odrediti svojstva kvalitete i
kemijska svojstva ploda. Analizirane su sorte jabuke: tradicionalne (Ov¢ji nos, Masanka,
Zlatna zimska parmenka); otporne (Topaz®, Pinova®, Querina-Florina) i komercijalne
(Gala Schnitzer Schniga®, Golden Delicious, Idared). Prikazani su rezultati istrazivanja za
2017. godinu. Mjerena su svojstva: ¢vrsto¢a ploda, topljiva suha tvar refraktometrijski,
ukupne kiseline i pH vrijednost, sadrzaj vitamina C, ukupni antocijani, boja ploda. Boja
ploda je izmjerena spektrofotometrom i izrazena prema CIE L*a*b* sustavu. Rezultati su
statisticki obradeni analizom varijance i LSD testom. Tradicionalne sorte su bile najévrsce
(8,36 kg/cm?), imale su najvise topljive suhe tvari (16,04 °Brix), najvide ukupnih kiselina
(20,81 g/1) i najveéu b* vrijednost (30,98), a najmanje ukupnih antocijana (0,73 mg/100 g
svjezeg ploda) i najmanju vrijednost za a* (11,58). Komercijalne sorte su imale najvise
ukupnih antocijana (8,19 mg/100 g svjezeg ploda) i vitamina C (3,04 mg/l), a najmanju
gvrstoéu (6,16 kg/cm?), kolig¢inu topljive suhe tvari (13,35 °Brix) i ukupnih kiselina (16,01
g/l). Otporne sorte imale su najvisu vrijednost a* (31,22), a najmanje vitamina C (1,42 mg/l),
L* (45,09) i b* vrijednost (25,81). Komercijalne, otporne i tradicionalne sorte uzgajane u
intenzivnom sustavu proizvodnje su prema ispitivanim svojstvima postigle zadovoljavajuc¢u
kvalitetu ploda.

Kljucne rijeci: jabuka, sorta, intenzivan sustav proizvodnje, kvaliteta ploda
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Fruit quality and chemical traits of apple varieties grown in sustainable
production system

Dunja Halapija Kazija, Bernardica Milinovi¢, Tvrtko Jela¢i¢, Danijel Cigek, Ante Bisko,
Predrag Vujevi¢

Croatian Centre for Agriculture, Food and Rural Affairs, Institute of Pomology, Gorice 68b,
Zagreb, Croatia (dunja.halapijakazija@hchps.hr)

Summary

Traditional, resistant and commercial apple varieties are grown in experimental orchard of
the Institute of Pomology, Croatian Centre for Agriculture, Food and Rural Affairs in Donja
Zelina, in a sustainable production system. The aim of this study was to estimate chemical
and quality parameters of fruit. Traditional (Ov¢ji nos, Masanka, Zlatna zimska parmenka),
resistant (Topaz®, Pinova®, Querina-Florina) and commercial (Gala Schnitzer Schniga®,
Golden Delicious, Idared) apple varieties were analysed. In the paper are presented research
results for year 2017. Following characteristics were measured: fruit firmness, soluble solids
content, total acidity, pH, vitamin C, total anthocyanins content and fruit colour. Fruit colour
was measured with spectrophotometer by using CIE L*a*b* system. Data were statistically
analysed by variance analysis and LSD test. Traditional varieties were the most firm (8.36
kg/cm?), with highest amount of soluble solids (16.04 °Brix), total acidity (20.81 g/l) and b*
value (30.98), with the lowest total anthocyanin content (0.73 mg/100g FW) and a* value
(11.58). Commercial varieties had highest total anthocyanins (8.19 mg/100g FW) and
vitamin C content (3.04 mg/I), with the lowest firmness (6.16 kg/cm?), soluble solids (13.35
°Brix), total acidity (16.01 g/I) amount. Resistant varieties had highest a* value (31.22), and
lowest vitamin C content (1.42 mg/l), L* (45.09) and b* value (25.81). Commercial, resistant
and traditional varieties cultivated with an intensive production system, according to the
analyzed traits, achieved satisfactory quality of fruit.

Key words: apple, variety, intensive production system, fruit quality
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Effect of tannin addition on the efficacy of bentonite fining and the
quality of Malvazija istarska (Vitis vinifera L.) wine

Ivana Horvat?, Sanja Radeka®, Tomislav Plavia®, Urska Vrhovsek?, Domen Skrab?®,
Igor Luki¢!

YUnstitute of Agriculture and Tourism, Karla Huguesa 8, 52440 Porec, Croatia (ihorvat@iptpo.hr)
2Department of Food Quality and Nutrition, Research and Innovation Centre, Fondazione Edmund
Mach (FEM), Via E. Mach, 1 38010 S. Michele all’Adige, TN, Italy

*Biotechnical Faculty, University of Ljubljana, Jamnikarjeva 101, Ljubljana, Slovenia

Summary

In order to investigate the effect of the addition of tannins to Malvazija istarska (Vitis vinifera
L.) must during fermentation on the protein stability and selected aspects of wine quality,
several vinification treatments were performed: addition of tannins during fermentation
(TA), addition of bentonite at the end of fermentation (BE), combination of the addition of
tannins and bentonite (TA+BE), and a control treatment (CO) without tannin and bentonite
added during fermentation. Protein stability of wines was evaluated, additional doses
required were determined and applied. VVolatile aroma compounds were extracted from wine
samples by SPE for the measurements by GC-MS. Hydroxycinnamoyltartaric acids and the
corresponding free derivatives were determined by HPLC-DAD. Wines were evaluated by
100-point OIV method and quantitative descriptive sensory analysis. The most effective
treatment in terms of achieving total protein stability was TA. The reduction of the total
bentonite dose required in relation to CO was 19%. Treatment TA resulted in higher
concentrations of the majority of important acetate and ethyl esters. Concentration of most
acids detected were higher in wines obtained without tannin addition. TA+BE treatment
preserved the highest concentration of hydroxycinnamoyltartaric acids, followed by BE, TA,
and CO. Free hydroxycinnamic acid concentrations responded diametrically opposite.
Significant differences in the intensity of wine sensory attributes were mainly detected
among wines that were not stabilized after fermentation. Wines fermented with tannin
addition gained higher scores, but the additional bentonite fining step after fermentation
mostly decreased their sensory quality.

This work has been supported in part by Croatian Science Foundation under the project UIP-
2014-09-1194.

Key words: tannin, bentonite, wine stability, aroma, phenols
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Senzorska procjena susenih plodova sorti sljive podvrgnutih kemijskim i
mehanickim predtretmanima

Tvrtko Jelagi¢, Bernardica Milinovi¢, Dunja Halapija Kazija, Danijel Cicek,
Predrag Vujevi¢

Hrvatski centar za poljoprivredu, hranu i selo, Zavod za vocarstvo, Gorice 68b, 10000 Zagreb,
Hrvatska (tvrtko.jelacic@hcphs.hr)

Sazetak

Plodovi sorti §ljive Bistrica, Topend plus 1 President podvrgnuti su razliitim tretmanima
prije procesa susenja kako bi se uklonila vostana prevlaka te time potaknula dehidracija i
ubrzalo vrijeme suSenja. Plodovi sorti Sljiva tretirani su slijede¢im pred tretmanima:
mehanicki abrazijom na 5, 10 1 15 min; potapanjem u vodu na temperaturama 22 °C 1 60 °C
te kemijskim potapanjem u otopinu KOH s tri razrjedenja (0,5 %, 1,0 % i 1,5 %) na dvije
temperature (22 °C i 60 °C), svi u trajanju od 90 sekundi, uz kontrolni uzorak. Plodovi su
suseni do 35% sadrzaja vlage u M. Buchner AG Typ 16B susari kapaciteta do 30 kg. Cilj
istrazivanja bio je utvrditi intezitet pojedinog senzorskog svojstva susenih plodova Sljive
uzrokovanih primjenom razli¢itih predtretmana. U ocjenjivanju je koristena kvantitativno
deskriptivna analiza na skali intenziteta od 1 do 7. Ocjenjivani su parametri: intenzitet boje
(smede/crno, tamno plavo/crno 1 sivo), miris (miris na Sljivu, karamelu 1 na strani miris),
okus (okus na §ljivu, kiseli okus i so¢nost) i aroma. Kod intenziteta svojstva boje tamno
plavo/crno veéina predtretmana imala je prosje¢nu vrijednost od 4,7, dok je znac¢ajno manji
intenzitet svojstva izrazen kod predtretmana koji su tretirani sa KOH 60 °C svih
konentracija. KarakteristiCan miris na Sljivu bio je najizrazeniji kod kontrolnog uzorka (4,39)
a slijede uzorci predtretmana abrazijom, dok je najnizi intenzitet ovog svojstva zabiljezen
kod predtretmana 60 °C KOH 1,5%. Najveci intenzitet svojstva okusa na $ljivu utvrden je
kod kontrolnog uzorka (4,58), zatim slijede uzorci predtretmana abrazijom (4,24 — 4,12),
dok je najmanji zabiljezen kod predtretmana 22 °C KOH 1,5% (3,33).

Kljucéne rijeci: Sljiva, susenje, predtretmani, senzorna procjena
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Sensory evaluation of dried plum fruits treated with chemical and
mechanical pre-treatments

Tvrtko Jelagi¢, Bernardica Milinovi¢, Dunja Halapija Kazija, Danijel Cicek,
Predrag Vujevi¢

Croatian Centre for Agriculture, Food and Rural Affairs, Institute of Pomology, Gorice 68b, 10000
Zagreb, Croatia (tvrtko.jelacic@hcphs.hr)

Summary

Plum fruits of cultivars Bistrica, Topend plus and President were treated with different pre-
treatments prior to drying in order to remove waxy layer and to foster dehydration and to
expedite drying time. Plum fruits were treated with following pre-treatments: abrasive
mechanical in 5, 10 and 15 min; water submersion on temperatures of 22 °C and 60 °C and
chemical by submerging samples in KOH solution diluted to 0.5%, 1.0% and 1.5% at two
temperatures (22 °C and 60 °C), all in duration of 90 sec, with control sample. Fruits were
dried to 35% moisture content in M. Buchner AG Typ 16B dryer of 30 kg capacity. The aim
of this research was to determine the intensity of individual sensory characteristic of dried
plum fruits as influenced by different pre-treatments. Quantitative descriptive analysis on a
scale of 1 to 7 was used. Following parameters were assessed: colour intensity (brown/black,
dark blue/black and grey), flavour (plum flavour, caramel and foreign flavour), taste (plum
taste, sour taste and juiciness) and aroma. Dark blue/black colour intensity most of pre-
treatments scored average value of 4.7, while significantly lower colour intensity was
pronounced on 60 °C KOH pre-treatments KOH of all concentrations. Characteristic plum
like flavour was mostly pronounced at control sample (4.39), followed by abrasia pre-
treatment, while 60 °C KOH 1.5% had the lowest intensity. Control sample had the highest
plum like taste intensity (4.58), followed by samples with abrasia pre-treatments (4.24 —
4.12). The lowest intensity was recorded at 22 °C KOH 1.5% pre-treatment (3.33).

Key words: plum, drying, pre-treatments, sensory evaluation
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Aromatski profil vina razli¢itih crnih sorata (V.vinifera L.) dozrijevanih
u hrastovim ba¢vama

Ana Jeromel, Ana-Marija Jagati¢ Korenika, Zeljko Andabaka, Ivana Tomaz

Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska
(amajdak@agr.hr)

Sazetak

Aromatski profil crnih vina dozrijevanih u srednje i jako paljenim hrvatskim hrastovim
ba¢vama definiran je pomo¢u GC-MS instrumentalne metode. Cilj istraZivanja bio je utvrditi
razlike u kemijskom sastavu i senzornim svojstvima vina “Cabernet Sauvignon”, "Merlot” i
“"Petit Verdot™ tijekom 9 mjeseci dozrijevanja. Utvrden je razli¢iti intenzitet ekstrakcije,
ovisno o jacini paljenja drva koji je najviSe utjecao na koncentracije eugenola, gvaiakola,
vanilina te cis i trans hrastovog laktona. Na oslobadanje ostalih analiziranih laktona (y-
heksalakton, y-nonalakton, y-dekalakton) izrazeniji utjecaj je imala sorta u odnosu na jac¢inu
paljena te vrijeme dozrijevanja. Ekstrakcija hlapivih spojeva iz drveta bila je razli¢ita medu
ispitivanim vinima, a najve¢a kod vina "Cabernet sauvignon’. Razli¢itost je utvrdena i u
koncentracijama hlapivih fenola. Tako su vina “Petit verdot” imala najnizu koncentraciju etil
fenola i etil guaiakola dok je najveca koncentracija zabiljeZzena u vinima “Cabernet
sauvignon’ neovisno o jacini paljenja. Rezultati senzornog ocjenjivanja izdvojili su vina
dozrijevana u srednje paljenim ba¢vama boljima u odnosu na ona iz jako paljenih, pri cemu
je ukupno najbolje ocijenjeno vino dobiveno od sorte Merlot.

Kljuéne rijeci: hrastove bacve, jacina paljenja, laktoni, dozrijevanje, hlapivi fenoli
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Volatile profile of red wines from different grape varieties (V. vinifera L.)
aged in oak barrels

Ana Jeromel, Ana-Marija Jagati¢ Korenika, Zeljko Andabaka, Ivana Tomaz

Faculty of Agriculture, University of Zagreb, SvetoSimunska 25, Zagreb, Croatia
(amajdak@agr.hr)

Summary

The wood-related volatile profile of red wines aged in medium and hard toasted Croatian
oak wood barrels was studied by GC-MS. The objective of this study was to describe the
differences in chemical composition and sensory properties of the 'Cabernet Sauvignon,'
'‘Merlot' and 'Petit Verdot' wines during the nine months aging period. Different rates of
extraction have been observed depending on the toasting method used. The toasting level
influenced more considerably eugenol, guaiacol, vanillin and cis and trans oak lactone
concentrations. Among other lactones analysed (y-hexalactone, vy-nonalactone, -
decalactone) grape variety had more pronounced influence than toasting level and aging
period. The accumulation of oak compounds was different depending on the wine aged in
the barrels with the extraction rate being more favored in the “Cabernet Sauvignon” wines.
Marked difference was noted in the ethyl phenol concentrations between tested wines. 'Petiti
Verdot' contained the lowest levels of both phenols (ethyl phenol and guaiacol) while the
highest concentrations were noted in “Cabernet Sauvignon” wines regardless the toasting
level. Sensory evaluation pointed out better overall quality of wines aged in medium toasted
barrels, while between varieties the best results were achieved in Merlot wines.

Key words: oak barrels, toasting level, aging, lactones, volatile phenols
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Promjene u sastavu i sadrzaju antocijana tijekom faze dozrijevanja
grozda

Jasminka Karoglan Konti¢, Zeljko Andabaka, Domagoj Stupié, Zvjezdana Markovié,
Darko Preiner, Edi Maleti¢, Ivana Tomaz, Mirela Osrecak, Marko Karoglan

Agronomski fakultet Sveucilista u Zagrebu, Svetosimunska 25, Zagreb, Hrvatska (itomaz@agr.hr)
Sazetak

Tijekom rasta i razvoja bobica grozda prolazi razli¢ite faze razvoja koje se na BBCH-skali
oznacavaju brojevima od 71 do 89. Dolazi do velikih promjena u kemijskom sastavu, a jedan
od vaznih biokemijskih procesa koji se dogadaju tijekom faza dozrijevanja je biosinteza
antocijana. Na trajanje pojedine faze znac¢ajno utje¢u genotip i okolisni uvjeti. U ovome radu
istrazivanje je provedeno na 10 autohtonih crnih sorata vinove loze te na 'Merlotu’. Uzorci
grozda na kojima je provedena analiza antocijana prikupljeni su u razli¢itim fazama pocevsi
od Sare (81) pa do tehnoloske zrelosti (89). U uzorcima prikupljenim u $ari utvrden je
najmanji sadrzaj svih analiziranih spojeva §to ukazuje da u tom trenutku dolazi do pocetka
biosinteze ovih spojeva. U kasnijim rokovima dolazi do znacajnog povecanja svih
pojedinacnih spojeva, ali dinamika njihovog povecanja znacajno ovisi o samom spoju, fazi
razvoja te u genotipu. Tijekom svih promatranih faza, neovisno o sorti najbrze se povecavao
sadrzaj malvidin-3-O-glukozida, a najsporije cijanidin-3-O-glukozida. Ovakvo opaZzanje
moZe se pripisati samom biosintetskom putu u kojemu je cijanidin-3-O-glukozida ishodni
spoj za sintezu drugih antocijana. Najve¢i utvrdeni sadrZaj pojedinih antocijana znacajno
ovisi o fazi, ali 1 o genotipu. Tako su kod nekih sorata najvece vrijednosti utvrdene u vrijeme
tehnoloske zrelosti (89), a kod drugih 2 tjedna ranije.

Kljucne rijeci: fenofaze, sadrzaj antocijana, autohtone sorte vinove loze
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Changes in composition and content of anthocyanin during the ripening
phase of grapes

Jasminka Karoglan Konti¢, Zeljko Andabaka, Domagoj Stupié, Zvjezdana Markovic,
Darko Preiner, Edi Maleti¢, Ivana Tomaz, Mirela Osre¢ak, Marko Karoglan

Faculty of Agriculture, University of Zagreb, SvetoSimunska 25, Zagreb, Croatia (itomaz@agr.hr)
Summary

During the development and growth, grape berry undergoes through different phases, which
can be categorized according to the BBCH scale with codes from 71 to 89. During the
ripening chemical changes are significant among them anthocyanin biosynthesis is quite
important. The period of a particular phase is significantly affected by genotype and
environmental conditions. This study was conducted on 10 autochthonous red grape varieties
and on 'Merlot'. Grape samples were collected at distinct stages starting from veraison (81)
up to technological maturity (89). In the collected samples composition and content of
anthocyanins were determined. The lowest content of all the analyzed compounds was
determined in samples collected in the veraison, indicating that at this point the biosynthesis
of these compounds is occurred. In later periods, significant increases of all individual
compounds were observed. The dynamics of anthocyanins content increase significantly
depends upon the compound, the developmental stage and the genotype. The highest
increase of content was observed in the case of malvidin-3-O-glucoside while the lowest was
for cyanidine-3-O-glucoside. These trends were not related to variety. This observation can
be attributed to the biosynthetic pathway in which cyanidin-3-O-glucoside is the precursor
for the synthesis of other anthocyanins. The highest determined content of individual
anthocyanins was significantly dependent on the stage and the genotype, as well. Thus, in
some varieties the highest value was determined at the time of technological maturity (89)
and in the other 2 weeks earlier.

Key words: phenophase, anthocyanins content, autochthonous red grape varieties

252 53. hrvatski i 13. medunarodni simpozij agronoma | 18. do 23. veljace 2018., Vodice, Hrvatska



08 | Viticulture, Enology and Pomology

Utjecaj duljine trajanja maceracije na kemijski sastav i kakvocu vina
sorte '‘Plavac mali’ (V. vinifera L.)

Bernard Kozina! , Josip Volarevi¢? , Vesna Kostanjevecki?

YSveuciliste u Zagrebu Agronomski fakultet, Svetosimunska 25, Zagreb, Hrvatska
(bkozina@agr.hr)

2Vinogradi Volarevic d.o.o., Prud 15, Metkovi¢, Hrvatska

$Ministarstvo poljoprivrede Republike Hrvatske, Ul. grada Vukovara 78, Zagreb, Hrvatska

Sazetak

Plavac mali najvaznija je autohtona crna sorta Hrvatske. Problematika iznimno visokog
sadrzaja polifenolnih spojeva u grozdu odavna je predmet razlicitih istrazivanja sa svrhom
iznalaZzenja optimalnih tehnoloskih postupaka uz koje bi se to bogatstvo iskoristilo u pravcu
postizanja najbolje moguce kakvoce vina. Poznato je da uz brojne ¢imbenike na sadrzaj
ukupnih polifenola u vinu Plavca malog izravno i najznacajnije utjeCe duljina trajanja
maceracije masulja. U ovom istrazivanju primjenjena su tri razli¢ita vremenska intervala
trajanja maceracije uz dogadanje alkoholnog vrenja. Prvi je uobicajeni, standardni interval
u trajanju od osam dana, drugi u trajanju od tri tjedna, a treci interval u trajanju od sedam
tjedana. Rezultati fizikalno kemijske analize pokusnih vina pokazali su pravilnost povecanja
sadrzaja ukupnih polifenola u vinu produljenjem trajanja maceracije, kao i sadrzaja ukupnih
antocijana, dok se u pogledu sadrzaja pojedinacnih antocijana u vinu, pravilnost relativno
zadrzava kod petunidina (Pt-3-gl) i malvidina (Mv-3-gl). Senzoric¢ka evaluacija pokusnih
vina metodom rangiranja, pokazala je da su vina iz najduljeg intervala maceracije svaki put
(100%), ocjenjena kao najloSija, dok su, izrazeno u postocima, vina najkraceg trajanja
maceracije ocjenjena kao najbolja u 75%, a vina srednje dugog intervala maceracije u 25%
slucajeva.

Kljucéne rijeci: Plavac mali, maceracija, polifenoli, antocijani, kakvoca vina
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Influence of the maceration time lenght on the chemical composition and
wine quality of ‘Plavac mali’ variety (V. vinifera L.)
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Republic of Croatia Ministry of Agriculture, Ul. grada Vukovara 78, Zagreb, Croatia
Summary

Plavac mali is the most important indigenous red variety in Croatia. The issue of the very
high content of polyphenol compounds in grape has long been a subject of various researches
with the purpose of finding the optimal technological procedures with which that richness
would be used to achieve the best possible wine quality. It is known that, with many other
factors, the most direct and most significant influence on the content of polyphenol
compounds in the wine Plavac mali depends on the lenght of the maceration of marc. In this
research, three different time intervals of the duration of the maceration with the events of
alcoholic fermentation were used. The first is the usual, standard interval of eight days, the
second of three weeks and the third interval of seven weeks. The results of the physical and
chemical analysis of test wines showed a pattern of increase in the content of polyphenols in
wine the longer the maceration process went on, as well as the increase in the overall content
of anthocyanins, while with regard to the content of individual anthocyanins in wine, the
pattern is relatively kept with petunidin and malvidin. The sensory evaluation of test wines
using the method of ranking, showed that the wines from the longest period of maceration
were each time(100%) rated as the worst, wines from the medium period of maceration were
ranked the best in 25% of the cases and the wines from the shortest period of maceration
were rated the best in 75% of the cases.

Key words: Plavac mali, maceration, polyphenols, anthocyanins, wine quality
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Energetska vrijednost i godisnji prirast drvne mase nekih kultivara
vinove loze (Vitis vinifera L.) na razli¢itim podlogama

Toni Kujundzi¢, Mato Drenjancevi¢, Davor Kralik, Tomislav Vidakovié, Dejan Bosnjak,
Vladimir Jukié

Poljoprivredni fakultet Sveucilista J.J. Strossmayera u Osijeku, Vladimira Preloga 1, Osijek,
Hrvatska (toni.kujundzic@pfos.hr)

Sazetak

Istrazivanje energetske vrijednosti i godiSnjeg prirasta drvne mase nekih kultivara vinove
loze na razli¢itim podlogama provedeno je tijekom 2015. godine na podrucju vinogradarske
regije Isto¢na kontinentalna Hrvatska, podregija Slavonija, vinogorje Pakovo, polozaj
Mandi¢evac. Cilj istrazivanja bio je utvrditi utjecaj podloge na energetsku vrijednost i
godisnji prirast drvne mase razlicitih kultivara vinove loze. Pri izvodenju pokusa koristeno
je pet vinskih sorata (Rajnski rizling, GraSevina, Sauvignon bijeli, Traminac i Chardonnay),
koje su cijepljene na dvije razli¢ite podloge. Reprezentativni uzorci drvne mase su uzeti
slu¢ajnim odabirom. OsuSeni uzrorci su izvagani, te im je izmjerena energetska vrijednost.
Najmanja masa orezanog drva izmjerena je kod sorte Traminac na klonu Sl 8 i podlozi SO4,
a iznosila je 0,04 kg. Najveca masa orezanog drva izmjerena je kod Sauvignona bijelog i
iznosi 0,44 kg. Najmanja energetska vrijednost utvrdena je kod sorte Rajnski rizling na klonu
S124 i podlozi SO4, a iznosila je 17219 J/g. Najveca energetska vrijednost utvrdena je kod
sorte GraSevina klon S1 11, podloga Kober 5BB te iznosi 18005 J/g. Nisu utvrdene statisticki
znacajne razlike utjecaja podloge na energetsku vrijednost i godiSnji prirast drvne mase.
Dobiveni rezultati se odnose na jednogodisnje istrazivanje, za kvalitetniju procjenu utjecaja
podloge na istrazivane pokazatelje, trebalo bi istrazivanje nastaviti na vise godina i lokacija.

Kljucne rijeci: energetska vrijednost, drvna masa, podloga, klon
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Energy value and annual increment of some varieties of grapevine (Vitis
vinifera L.) on different rootstocks

Toni Kujundzi¢, Mato Drenjancevi¢, Davor Kralik, Tomislav Vidakovi¢, Dejan BoSnjak
Vladimir Jukié

Faculty of Agriculture, University of J.J. Strossamyer in Osijek, Vladimeira Preloga 1, Osijek,
Croatia (toni.kujundzic@pfos.hr)

Summary

The investigation of energy value and annual increment of the wood mass of some grapevine
cultivars on different rootstocks was carried out in 2015. in the wine region of Eastern
continental Croatia, subregion Slavonia, Pakovo vineyards, position Mandi¢evac. The aim
of the research was to determine the influence of the rootstocks on the energy value and the
annual increment of the wood mass of different grapevine cultivars. During the experiment
five grape varieties (Rhine riesling, Welsh riesling, Sauvignon blanc, Traminer and
Chardonnay) grafted on two different rootstock, were used. Representative samples of wood
mass were taken by random selection. Energy value and weight was measured on dried
samples. The lowest energy value was found in the Rhine riesling variety on the SI-24 clone
(SO4 rootstock), 17219 J/g. The highest energy value was measured in the Welsh riesling
clone SI-11 (Kober 5BB rootstock), 18005 J/g. The lowest wood mass was measured in the
Traminer variety on the SI-8 clone (SO4 rootstock), 0.04 kg. The largest mass of wood was
measured on Sauvignon blanc, 0.44 kg. This experiment did not establish significant impact
of rootstocks on the mass of pruned wood or on their energy value.

Key words: energy value, wood mass, rootstock, clones
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Utjecaj kalcija na fizikalno-kemijska svojstva plodova tresnje '‘Regina’ i
‘Sweetheart’

Vanja Lach?, Zdenko Lon¢ari¢?, Martina Skendrovi¢ Babojeli¢?

'Molekularne bioznanosti Sveucilista J.J. Strossmayera u Osijeku, Cara Hadrijana 8/A, Osijek,
Hrvatska (lach989@gmail.com)

2Poljoprivredni fakultet Sveucilista J.J. Strossmayera u Osijeku, Vladimira Preloga 1, Osijek,
Hrvatska

SSveuciliste u Zagrebu Agronomski fakultet, Sveto§imunska cesta 25, Zagreb, Hrvatska

Sazetak

Folijjarno tretiranje kalcijem smanjuje pucanja plodova i utjece na fizikalno kemijska
svojstva plodova. Cilj istraZivanja bio je utvrditi fizikalno-kemijska svojstva plodova tresnje
kultivara 'Regina' i 'Sweetheart' nakon razli¢itih tretmana (tretman 1 - jedno folijarno
tretiranje 2%-tnom otopinom kalcija, tretman 2 - dva folijarna tretiranja 2%-tnom otopinom
kalcija, kontrola — bez tretiranja kalcijem). Utvrdene su statisticki znacajne razlike u
djelovanju kalcija na istrazivana svojstva ovisno o kultivaru. Najve¢a masa i Sirina utvrdena
je kod plodova kontrole kultivara 'Sweetheart', a zna¢ajno najmanja masa, $irina i visina
plodova kod plodova u tretmanu 1 kultivara 'Sweetheart'. Duljina peteljke je bila znacajno
veca u plodovima tretmana i kontrole kultivara 'Regina’, dok je debljina peteljke bila
znacajno veca u svim tretmanima i kontroli kultivara 'Sweetheart'. Tretmani kalcijem su
pozitivno utjecali na tvrdo¢u plodova kultivara 'Regina’ koje je bila ve¢a u odnosu na
plodove kontrole, dok su kod kultivara 'Sweetheart' plodovi kontrole imali najvecu tvrdo¢u
u odnosu na druge tretmane i kultivar 'Regina’. Zna€ajno ve¢i udio topljive suhe tvari i
ukupnih kiselina utvrden je kod plodova kultivara 'Sweetheart', a plodovi kontrole i jednog
i drugog kultivara su imali veé¢i udio topljive suhe tvari u odnosu na tretmane. Tretmani
kalcijem su utjecali na smanjenje mase i dimenzije plodova, kao i na udio topljive suhe tvari
u plodovima.

Kljucne rijeci: tresSnja, 'Regina’, 'Sweetheart’, fizikalno-kemijska svojstva, kalcij
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Effect of calcium on physicochemical characteristics of sweet cherry fruit
‘Regina’ and 'Sweetheart’
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Molecular biosciences, University of J.J. Strossamyer in Osijek, Cara Hadrijana 8/A, Osijek,
Croatia (lach989@gmail.com)

'Faculty of Agriculture, University of J.J. Strossamyer in Osijek, Vladimira Preloga 1, Osijek,
Croatia

SUniversity of Zagreb Faculty of Agriculture, Svetosimunska 25, Zagreb, Croatia)

Summary

Calcium spraying reduces fruit cracking and effects on physicochemical fruit characteristics.
Aim of the research was to determine physicochemical characteristics of sweet cherry fruit
cultivars 'Regina’ and 'Sweetheart' after different treatments (treatment 1 — one 2%-calcium
solution spraying, treatment 2 — two 2%-calcium solution sprayings, control — without
clacium treatment). Fruit mass and size was higher in control, while significantly smaller
fruit mass and size was in treatment 1 of cultivar 'Sweetheart'. Penducle length was
significantly longer in control and both treatments of cultivar 'Regina’, while penducle
thickness was larger in control and treatments of cultivar 'Sweetheart'. Calcium treatments
had higher fruit firmness than control of cultivar 'Regina’, while fruit in control of cultivar
‘Sweetheart' had highest firmness compared to calcium treatments and to cultivar 'Regina’.
Significantly higher proportion of soluble solids and total acids was determined at fruit of
cultivar 'Sweetheart'. Control of both cultivars had higher proportion of soluble solids
compared to calcium treatments. Calcium treatments had effects on fruit mass and size
decreasing, as well on proportion of soluble solids.

Key words: sweet cherry, 'Regina’, 'Sweetheart’, physicochemical caracteristics, calcium
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Comparison of Istrian and Dalmatian virgin olive oils based on aroma
and phenol profiles

Igor Luki¢?, Marin Krapac!, Sara Godena®, Mirella Zaneti¢?, Karolina Brki¢ Bubola?,
Marina Luki¢!, Marta Strani¢?, lvana Horvat?,

YInstitute of Agriculture and Tourism, Karla Huguesa 8, HR-52440 Porec, Croatia (igor@iptpo.hr)
?Institute for Adriatic Crops and Karst Reclamation, Put Duilova 11, HR-21000 Split, Croatia

Summary

With the aim to compare monovarietal virgin olive oils (VOOQO) produced from native
varieties in two main Croatian olive growing areas, Istria (1S) and Dalmatia (DA), samples
from harvest 2015 were collected from producers, and subjected to HS-SPME-GC/MS
analysis of volatile aromas, and HPLC-DAD analysis of phenols. Hydrocarbon
concentrations were generally significantly higher in IS. Terpenes, such as y-terpinene,
ocimenes, linalool, and y-elemene, were more abundant in DA, while (+)-cycloisosativene
and o-farnesene in IS. IS contained higher amounts of green aldehydes and ketones, such as
important lipoxygenase products (E)-2-pentenal, (E)-3-hexenal, (E)-2-hexenal, and 1-
penten-3-one, while DA were richer in hexanal. Among alcohols, IS were distinguished
mostly by 1-penten-3-ol and (Z2)-2-penten-1-ol, and DA by 3-methyl-1-butanol, 1-pentanol,
and (2)-3-hexen-1-ol. Short-chain a