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Rije¢ urednika

Postovane kolegice i kolege,

cijenjeni citatelji,

pred Vama su jo$ jedan Zbornik radova i Zbornik saZetaka simpozija agronoma, u 50. godini
njegovog postojanja.

Za 50. hrvatski i 10. medunarodni simpozij agronoma prihvaceno je 278 priloga koji ¢e biti
prezentirani usmeno ili kao poster, od toga 186 iz Hrvatske i 92 iz inozemstva. Od ukupnog
broja domacih radova ili sazetaka, na 57 (30,6%) prvi autor je s Agronomskog fakulteta u
Zagrebu, na 38 (20,4%) s Poljoprivrednog fakulteta u Osijeku, na 15 (8,1%) s Poljoprivrednog
instituta Osijek, itd. Iz inozemstva su zastupljeni prilozi iz 24 drZzave: Turska (17), Srbija (12),
Bosna i Hercegovina (7), Kosovo (8), Italija (7), Bugarska (6), Slovenija (5), Iran (5), Albanija
(5), Slovacka (3), Moldavija (2), Juzna Koreja (2), Rusija (2), Rumunjska (1), Madarska (1),
Makedonija (1), Egipat (1), Ceska (1), Greka (1), Alzir (1), Njemacka (1), Francuska (1),
Austrija (1) i Ukrajina (1).

Kao i prethodnih godina, teme simpozija vezane su uz sve grane poljoprivrede, a izlaganja ¢e
se odrzati u okviru devet sekcija: 1) Agroekologija, ekoloska poljoprivreda i zastita okolisa,

2) Agroekonomika i agrosociologija, 3) Genetika, oplemenjivanje bilja i sjemenarstvo,

4) Povrcarstvo, ukrasno, aromati¢no i ljekovito bilje, 5) Ratarstvo, 6) Ribarstvo, lovstvo i
péelarstvo, 7) Stocarstvo, 8) Vinogradarstvo i vinarstvo i 9) Vocarstvo. Radovi iz podrudja
zagtite bilja, poljoprivredne tehnike i tehnologije te sigurnosti hrane uvrsteni su u jednu od
postojecih sekcija sukladno temi prispjelog rada.

U plenarnim predavanjima predoceno je stanje i prijedlog razvitka poljoprivrede Hrvatske

te “zelena infrastruktura” i razvoj u okviru odrzivosti poljoprivredne proizvodnje. Posebna
pozornost posvelena je tlima Hrvatske u strategiji zastite tala Europske Unije povodom
Medunarodne godine tla - 2015., koju FAO provodi pod krilaticom “Zdravo tlo za zdrav Zivot”.
Ono po ¢emu ¢emo sigurno pamtiti 2014. godinu su katastrofalne poplave koje su zahvatile
gotovo cijelu Hrvatsku, osobito Zupanjsku Posavinu, gdje su utvrdene i najvece posljedice.

U skladu sa zadrZavanjem vode na poplavljenoj povrsini preporucene su agrotehni¢ke mjere
sanacije i rekultivacije tala za ponovnu uspostavu biljne proizvodnje na tim povr$inama. U
svjetlu aktualnih, kaoti¢nih klimatskih ekstrema predoceni su ucinci klimatskih promjena na
biljne bolesti te na fiziologiju voc¢aka i kvalitetu voca.

U okviru simpozija organiziran je okrugli stol na temu “Eticki trendovi u znanosti i nastavi” i
“Zastita autohtonih poljoprivrednih proizvoda”.

Predoceni prilozi tiskani su u cjelovitom obliku (119 radova) ili kao sazetak (159 sazetaka), a
nalaze se u tiskanom (knjiga) i elektronskom obliku (USB stick i web http://sa.agr.hr). Svaki
rad tiskan u Zborniku radova je recenziran od dva recenzenta. Sazeci su pregledani od voditelja
sekcije i neznatno korigirani, pri ¢emu nije mijenjan smisao recenice. Na Zalost, zbog kratkog
roka za pregled nije bilo vremena za autorizaciju teksta pa su moguce odredene pogreske za
koje se unaprijed ispri¢avam.

Nadam se da ¢e ovi radovi i saZeci biti relevantan izvor informacija svima koji ih budu trebali.
Ovom prigodom Zelim zahvaliti svim autorima, recenzentima i voditeljima sekcija na poslanim
prilozima i doprinosu pri uredivanju radova ili sazetaka.

Osobito zahvaljujem pokroviteljima simpozija - Predsjedniku Republike Hrvatske,
Ministarstvu znanosti, obrazovanja i sporta RH, Ministarstvu poljoprivrede RH te
suorganizatorima simpozija na nesebi¢noj suradnji i svekolikoj potpori.

Svim agronomima, posebice autorima priloga, bivsim i sadas$njim, ¢estitam 50. obljetnicu
simpozija agronoma - 2015. godine.

Zagreb, 27. sije¢nja 2015.

Prof. dr. sc. Milan Pospisil
Glavni urednik
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A Word from the Editor

Dear Colleagues,
Respected readers,

In your hands are one more Book of Abstracts and the Proceedings of the Symposium on
Agriculture, in the 50™ year of its existence.

278 contributions have been accepted for oral or poster presentation at the 50* Croatian and
10™ International Symposium on Agriculture, 186 of which are from Croatia and 92 from other
countries.

Of the total number of domestic papers and abstracts, the first author in 57 (30.6%) comes
from the Faculty of Agriculture in Zagreb, in 38 (20.4%) from the Faculty of Agriculture in
Osijek, in 15 (8.1%) the Agricultural Institute in Osijek, etc.

Foreign contributions represent 24 countries: Turkey (17), Serbia (12), Bosnia and
Herzegovina (7), Kosovo (8), Italy (7), Bulgaria (6), Slovenia (5), Iran (5), Albania (5), Slovak
Republic (3), Moldova (2), Republic of Korea (2), Russia (2), Romania (1), Hungary (1),
Macedonia (1), Egypt (1), Czech Republic (1), Greece (1), Algeria (1), Germany (1), France (1),
Austria (1) and Ukraine (1).

As in previous years, the symposium topics cover all branches of agriculture, and presentations
are divided into nine sections: 1) Agroecology, Ecological Agriculture and Environmental
Protection, 2) Agricultural Economics and Rural Sociology, 3) Genetics, Plant Breeding and
Seed Production, 4) Vegetable Growing, Ornamental, Aromatic and Medicinal Plants, 5) Field
Crop Production, 6) Fisheries, Game Management and Beekeeping, 7) Animal Husbandry, 8)
Viticulture and Enology and 9) Pomology. The papers in fields of plant protection, agricultural
engineering and technology and food safety are included in one of the offered sections in
accordance with their topics.

The plenary lectures illustrate the current situation and the proposal for development of
Croatian agriculture, as well as “green infrastructure” and sustainable development of
agricultural production. Special attention is given to Croatian soils within strategy for
protection of European Union soils created on the occasion of the International Year of Soil -
2015 and implemented by FAO under the slogan “Healthy soil for healthy life”. Year 2014 will
most be remembered by the catastrophic floods that affected almost entire Croatia, especially
Zupanjska Posavina where the flooding had greatest consequences. In accordance with the
retention of water on flooded surfaces, agro-technical practices for soil rehabilitation and re-
cultivation are recommended in order to re-establish crop production in those areas. In light
of current chaotic climate extremes, the effects of climate change on plant diseases and the
physiology of fruit trees and fruit quality are presented. As part of the Symposium a roundtable
discussion on “Ethical trends in research and teaching” and “Protection of autochthonous
agricultural products” is organized.

Submitted contributions are printed as full text papers (119 papers) and abstracts (159
abstracts) and are available in paper form (book) or in electronic form (USB and web http://
sa.agr.hr). Each paper included in the Proceedings was reviewed by two reviewers. Abstracts
were reviewed and slightly revised by relevant section moderators, but their meaning remains
unchanged. Unfortunately, due to short time for reviewing, text authorization was not possible
and I apologize for the errors that might have sneaked in.

I hope that these papers and abstracts will be a relevant source of information to all who will
need them.

I thank all authors, reviewers and section moderators for sending contributions and for editing
the papers and abstracts.

Special thanks goes to the President of the Republic of Croatia, the Ministry of Science,
Education and Sport of the Republic of Croatia, the Ministry of Agriculture of the Republic of
Croatia under whose patronage the Symposium is held as well as to the co-organizers for their
unselfish collaboration and comprehensive support.

50" Croatian and 10" International Symposium on Agriculture
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To all agronomists, especially to authors, former and current I congratulate the 50
anniversary Symposium — 2015.

Zagreb, 27 January 2015

Prof. Milan Pospisil, PhD
Editor-in-Chief

50" Croatian and 10" International Symposium on Agriculture
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

Utjecaj gustoce usjeva i obrade na eroziju tla
vodom

Ivica KISIC, Ferdo BASIC, Igor BOGUNOVIC, Sofija STANKOVIC

SveudiliSte u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska
(e-mail: ikisic@agr.hr)

SaZetak

Erozija tla vodom i vjetrom prati civilizaciju od njezina postanka. Antropogena erozija do sada
je nepovratno unistila 430 milijuna hektara poljoprivrednog zemljista ili oko 30 % ukupnih
obradivih povr$ina na planetu Zemlji. Samo u Hrvatskoj je preko 80 % obradivih povrsina
izlozeno eroziji razlicita intenziteta, a u brdsko brezuljkastim podrudjima erozija tla vodom je
primarni problem gospodarenja tlom. Cilj je ovog rada istraziti utjecaj okopavinskih kultura
rijetkog sklopa, kukuruza i soje te ozimih usjeva gustog sklopa, pSenice i uljane repice na
eroziju tla vodom pri razli¢itim nac¢inima obrade tla i razli¢itom porastu istrazivanih usjeva.
Istrazivanja su provedena u zoni obrona¢nog pseudogleja na orani¢nim povr$inama poduzeéa
»Poljodar Tim* d.d., na parceli Freivogelov brijeg, u selu Blagorodovac, nedaleko Daruvara.
Pokus je zapoceo 1995. godine sjetvom kukuruza. U istrazivanjima je primijenjen uobicajen
plodored za ovo podrudje: kukuruz - soja - ozima pSenica - uljana repica te mjesoviti usjev
je¢am-soja. Navedeni plodored je bio ponovljen cetiri puta. U svakoj godini istrazivanja,
biljezili su se iznosi erozije tla vodom svaki put nakon oborina koje su uzrokovale povr$insko
otjecanje. Koli¢ina oborina se pratila pomo¢u kiSomjera na mjestu provedbe pokusa. Nakon
analize rezultata od svake pojedine godine pokusa, utvrdena je pojacana erozija tla vodom pri
uzgoju okopavinskih kultura, kukuruza i soje, odnosno godi$nja erozija visa od tolerantne na
kontrolnoj varijanti i obradi uz/niz nagib. Kod uzgoja ozimih usjeva gustog sklopa godi$nja
erozija prelazila je tolerantnu samo na kontrolnoj varijanti dok je na ostalim varijantama bila
ispod tolerantne vrijednosti i nije znac¢ajna. Provedena 20-godi$nja istrazivanja ukazuju da
eroziju tla vodom ne moZemo u potpunosti zaustaviti. Odabirom optimalnog nacina obrade i
plodoreda eroziju mozemo svesti u tolerantne okvire.

Kljucne rijeci: okopavine, ozimine, erozija vodom, obrada
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

Influence of plant density and tillage on soil
loss by water

Ivica KISIC, Ferdo BASIC, Igor BOGUNOVIC, Sofija STANKOVIC

University of Zagreb, Faculty of Agriculture, Svetosimunska cesta 25, 10000 Zagreb, Croatia
(e-mail: ikisic@agr.hr)

Abstract

Soil erosion by water is a great issue in all parts of world. Anthropogenic erosion until now
irretrievably destroyed 430 million hectares of arable land, or about 30 % of the total arable
land on the planet Earth. Here in Croatia, over 80 % of all cultivable area is under influence of
variable intensity erosion, and in some parts of country (especially in hilly region) erosion is a
primary problem in soil management. In this paper soil erosion by water was investigated on
the results of experiment with five agricultural crops in the zone of Stagnosols on the arable
land of firm ,,Poljodar Tim® - agriculture, transport and services from Daruvar, on the plot of
Freivogel s hill, in the village of Blagorodovac, near Daruvar. This experiment began in year of
1995 by sowing maize. Crops included in crop rotation were in crop rotation: maize — soybean
- winter wheat - oil seed rape and double crop barley-soybean, each of them repeated four
times in crop rotation. Every time after rainfall, soil loss was measured and noted just like the
amount of rainfall, which was measured by pluviometer in the experimental place. The aim of
this project was to investigate the influence of row crops - maize and soybean and high density
crops - winter wheat and oil rape seed on soil erosion by water in different tillage systems and
plant density of investigation crops. After result analysis of every experimental year, increased
soil loss were determined in growing row crops, maize and soybean. Respectively, yearly
erosion rates were above tolerant erosion on the control plot and the plot with ploughing up/
down the slope. Yearly erosion rates in growing high density crops were above tolerant erosion
only on control plot, and in other plots erosion rates were well below the tolerant and were not
significant. Conducted 20-year-old research suggests that soil erosion water can not completely
stop. Choosing the optimal treatment method and crop rotation erosion can be reduced in the
tolerant limits.

Key words: row crops, high density crops, soil erosion by water, tillage
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

Emisije C-CO, iz tla u vegetaciji tritikalea

Zeljka ZGORELEC, Tomislava HODALIC', Milan MESIC, Darija BILANDZIJA, Aleksandra
JURISIC, Ivana SESTAK

SveudiliSte u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska,
(e-mail: zzgorelec@agr.hr)
“Studentica diplomskog studija Agroekologija

Sazetak

Pravilnim gospodarenjem poljoprivrednim tlom (obrada, gnojidba, navodnjavanje) moze

se presudno utjecati na emisiju CO, iz tla, sekvestraciju organskog ugljika odnosno zdravlje
tla (plodnost i kvalitetu). Zbog nedostatka istrazivanja i vlastitih nacionalnih podataka, a
vezanih za tematiku disanja tla (CO, emisiju ili fluks) u realnim agroklimatskim uvjetima
provodi se istrazivanje u Zapadnoj Panonskoj poljoprivrednoj podregiji RH, na rubu granice s
Parkom prirode Lonjsko polje. U vegetacijskoj 2014. g. utvrden je utjecaj mineralne gnojidbe
(N+P+K) na emisiju C-CO, iz tla tijekom uzgoja pSenorazi (tritikale) (sjetva 24.10.2013.

/ zetva 18.07.2014.). Pokus je postavljen jo§ 1996. godine s ciljem utvrdivanja utjecaja
gnojidbe dusikom na prinos ratarskih kultura, te kvalitetu podzemne i povrsinske vode
(prvenstveno NO,). Istrazivanje je 2011. g. prodireno i na pracenje utjecaja na atmosferu
(emisija C-CO,). Pokus se sastoji od 10 tretmana (svaki u 4 ponavljanja) koji se razlikuju u
primijenjenim dozama dusika (od 0 do 300 kg ha'), ukupna veli¢ina pokusa je gotovo 4,5 ha,
tip tla je drenirani pseudoglej ravnicarski distri¢ni. Podrudje je karakteristi¢no za umjerenu
kontinentalnu klimu. Od listopada 2013. do studenog 2014. provedeno je 7 mjerenja. Srednje
godinje vrijednosti C-CO, fluksa kretale su se od 10,4 kg ha" po danu odredenih na varijanti
br. X (crni ugar-obrada bez sjetve) do 26,1 kg ha” po danu zabiljezenih na varijanti br. I
(kontrola-negnojeno) i VI (sa primijenjenih 250 kg N ha™).

Kljucne rijeci: pdenoraz (tritikale), gnojidba, C-CO, fluks, disanje tla
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

C-CO, emissions from soil in triticale
vegetation

Zeljka ZGORELEC, Tomislava HODALIC', Milan MESIC, Darija BILANDZIJA, Aleksandra
JURISIC, Ivana SESTAK

University of Zagreb, Faculty of Agriculture, Sveto§imunska cesta 25, 10000 Zagreb, Croatia,
(e-mail: zzgorelec@agr.hr)
“Student from Master study programme Agroecology

Abstract

Agricultural soil management (tillage, fertilization, irrigation) can have a crucial influence on
the emission of CO, from the soil, soil organic carbon sequestration or soil health (fertility
and quality). Due to the lack of research and our own national data related to the topics

of soil respiration (CO, or flux) in the real agroclimatic conditions of Western Pannonian
agricultural subregion, on the edge of the Nature Park Lonjsko polje, field experiment was
conducted. At 2014 the effect of mineral fertilizer (N + P + K) on CO, emissions from soil
during the cultivation of triticale (sowing 24.10.2013. / harvesting 18.07.2014.) was determined.
Experiment trial was conducted in 1996 with the aim of determining the effect of nitrogen
fertilization on the yield of different agricultural crops, and on the quality of groundwater
and surface water (primarily NO,). At 2011 research was extended to the monitoring of
fertilization impact on the atmosphere (CO, emissions). The experiment consists of 10
treatments (each in 4 replicates), which differ in the applied nitrogen doses (from 0 up to

300 kg N ha''), total size of the experiment is nearly 4.5 ha, type of soil is drained lowland
distric Stagnosols. The area has typical temperate continental climate. From October 2013

to November 2014 seven measurements were conducted. Mean annual values of C-CO, flux
ranged from 10.4 kg ha! per day noted in the variant no. X (black fallow-tillage without
sowing) up to 26.1 kg ha! per day recorded in the variant no. I (control-unfertilized) and VI
(with applied 250 kg N ha).

Key words: triticale, fertilization, C-CO, efflux, soil respiration
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

Climate change and droughts

Sedat KARAMAN!, Zeki GOKALP?

!Gaziosmanpasa University, Agricultural Faculty, 60250 Tokat, Turkey (e-mail: sedat.karaman@gop.edu.tr)
*Erciyes University, Agricultural Faculty, 38038 Kayseri, Turkey

Abstract

Global warming is the most significant problem threatening the agriculture of the world and it
is experienced at different levels in different parts of the world. Climate change and resultant
global warming ultimately result in significant droughts throughout the world. Global increases
in temperatures and decreases in precipitations cause the water and drought problems. The
precipitation levels below the normal averages have significant impacts over land and water
resources and ultimately result in changes in hydrological balance. Droughts are natural
phenomenon and have become highly complex issue with global warming and climate change.
The present study summarizes the impacts of global warming on droughts and presents the
possible measures to mitigate such impacts.

Key words: global warming, climate change, drought, precipitation
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

Advanced technology for active hail
suppression in the Republic of Moldova

Anatoli SIDORENKO!, Ion GARABA'?, Evgenii POTAPOV"?, Lucia NASTASIUC!, Efim
ZASAVITSKY!

'Institute of Electronic Engineering and Nanotechnologies ”D. GHITU” of the Academy of Sciences of Moldova, Academiei str.
3/3, Chisinau, MD-2028, Republic of Moldova (e-mail: anatoli.sidorenko@kit.edu)

Special Service on Active Influences on Hydrometeorological Processes of Republic of Moldova, Grenoble str.193, Chisinau,
MD-2043, Republic of Moldova

Abstract

Hail suppression activity based on the rocket technology of transportation and dissemination
of a nucleating reagent into hail-producing clouds in the Republic of Moldova is presented. At
the moment the agricultural area being under the hail protection is about 1.5 million hectares,
i.e., 50% of the territory of the Republic of Moldova.

The basic elements of the hail protection technology in the Republic of Moldova up to now are
a specialized antihail rocket system «Alazan-6» for cloud seeding with hail-watch radar signal
returns from cloudy cells and a specialized automatic control system ACS-MRL. The system
provides collection and processing of the radar-tracking data about clouds with hail-watch
radar return signal and gives information about the type of falling precipitation. The system
allows control of the cloudy atmosphere for checking the probability of hail formation over the
whole territory of the Republic of Moldova as well as over a border-part territory of Romania
and Ukraine (up to 100 km from the border) in a non-stop mode. The applied technology of
hail protection provides high operating efficiency, 84 % < E < 92 %.

Key words: hail suppression, rocket technology, agricultural area protection

$a2015_a0104

8 50" Croatian and 10" International Symposium on Agriculture



Section 1. Agroecology, Ecological Agriculture and Environment Protection

Influence of climate change on management of
Bulgarian agricultural cropping systems

Dafinka IVANOVA', Dimka HAYTOVA?, Tatyana BILEVA?®

'Agricultural University, Department of Botany and Agrometeorology, 12 Mendeleev str. 4000 Plovdiv, Bulgaria

(e-mail: dafi_ivanova@yahoo.com)

?Agricultural University, Department of Horticulture, 12 Mendeleev str. 4000 Plovdiv, Bulgaria

*Agricultural University, Department of Ecology and Environmental protection, 12 Mendeleev str. 4000 Plovdiv, Bulgaria

Abstract

Bulgaria is a part of EU market. Main agriculture crops in Bulgaria are wheat, corn, sunflower
and vegetables and therefore this research focuses on intensive agricultural production.
Horticulture is situated at the interface between agroecosystem and society. Therefore it is very
important to establish the relationship between change of climate conditions, management of
agricultural cropping systems and soil quality with special emphasis on soil biota. Soil food web
includes plants and other organisms that occupy different positions in the food chain, which
are linked by multiple ecological networks. A review of the literature showed that changes in
climate conditions will impact the soil multitrophic interactions and processes controlling
these interactions.

The main aim of this review is to analyze current level and different aspects of agricultural
production and to put this into the context of global climate change.

The average monthly temperatures, absolute maximum and absolute minimum air
temperature, precipitation patterns and relative humidity at the beginning of this century for
the arable land in region of Plovdiv were examined. A rising trend in the average monthly
temperature in summer and fall of absolute minimum air temperatures during the winter
months was determined when compared with climatic conditions of the 20 century. We
determined an increase in annual rainfall amount and dynamic change in its distribution
through seasons and within different years (e.g., in 2014 there is an increase of 400 mm to the
annual amount of rainfall).

Soil-borne pathogens are responsible for about 50 % of diseases that affect major crops in
Bulgaria and together with plant-parasitic nematodes cause enormous loss in agriculture every
year. In this review, we focus on soil biota diversity and function influenced by combination
of climatic factors and cropping systems. Based on current knowledge about new trends

of challenges in sustainable agricultural production, mitigating climate strategies could be
promoted.

Key words: climate, managing cropping systems, soil biota, agroecosystem
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

CSS-CropEnviron: a module of CSS (Cropping
System Simulator model) for the GHGs
dynamic balance of crops

Fabrizio GINALDI, Gemini DELLE VEDOVE, Francesco CANDONI, Claudio FERFUIA, Filip
POSCIC, Giorgio ALBERTI, Alessandro PERESSOTTI, Francesco DANUSO

University of Udine, Department of Agricultural and Environmental Sciences, Via delle Scienze, 206 - 33100 Udine, Italy
(e-mail: fabrizio.ginaldi@uniud.it)

10

Abstract

Croplands may play an important role in climate change mitigation. Therefore, it is
fundamental to do a precise estimate of their CO,-eq emissions. Agriculture contributes to the
increase of atmospheric greenhouse gases (GHGs) through disturbance of soil and vegetation
C pools (e.g. ploughing/tillage and management of crop residues) and the biospheric fluxes

of other GHGs, but also through field or farm operations (e.g. emission of fossil fuels from
energy sources needed for tillage practices or in the application of organic amendments and
chemicals). A complete description of all ecosystem C-eq fluxes is really expensive in terms of
field measurements. Moreover, it is often no longer obtainable from already concluded survey
data collection.

This work presents CSS-CropEnviron, the module for dynamically estimating components

of the GHG budget in Cropping System Simulator (CSS) model. CSS is a model, written

in the SEMoLa language, formed by a collection of modules that simulate, at daily step,

crop and soil biogeochemical processes and their interactions with the environment. CSS-
CropEnviron computes daily CO, autotrophic and heterotrophic respiration, net and gross
primary production, in order to estimate yearly ecosystem C related balances (NEP and NBP,
i.e. ASOC). The GHG budget considering both C and N CO,-eq emissions, is based at farm
scale. The module has been evaluated on 3-year continuous maize crop intensively monitored
for CO, ecosystem fluxes (a combination of Eddy covariance and soil respiration continuous
monitoring).

Key words: modelling, cropping system, GHGs, environment, emissions
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

Soil quality and pesticide residues in soils on
organic and conventional farms in Serbia

Maja MANOJLOVIC!, Darinka BOGDANOVIC!, Sanja LAZIC', Ranko CABILOVSKT', Klara
MARIJANUSIC!, Zdenko LONCARIC?

"University of Novi Sad, Faculty of Agriculture, Trg Dositeja Obradovica 8, 21000 Novi Sad, Serbia,
(e-mail: maja.manojlovic@polj.uns.ac.rs)
*University of Josip Juraj Strossmayer in Osijek, Faculty of Agriculture, Kralja Petra Svaci¢a 1d, 31000 Osijek, Croatia

Abstract

Study was carried out in the framework of the IPA project Agriculture Contribution towards
Clean Environment and Healthy Food on seven pilot farms located in Srem and Backa,

the border region of Serbia. The investigation was conducted at three representative farms
certified for organic production and four conventional farms, and within them 96 production
fields with different history of farming practices. The aim was to compare the impact of
organic and conventional farming systems on soil quality and to evaluate the content of
pesticide residues in soil. The results showed high variability in soil fertility not only between
the farming systems (organic/conventional), but also within the same production system -
between different locations and even between plots on the same farm. Soil samples taken from
conventional farms had lower pH values and lower humus contents compared to the samples
from the organic farms. The results of the analysis of pesticide residues in soil samples from
the conventional farms have shown the presence of sulphonylurea herbicides, metolachlor,
terbuthylazine and pendimethalin, as well as the residues of some fungicides (difenoconazole,
flusilazole, folpet, chlorothalonil, trifloxystrobin, epoxiconazole, pyrimethanil) and some
insecticides. Soil samples originating from farms certified for organic production were
pesticide free, or residues were below the LOD.

Key words: soil fertility, herbicides, fungicides, insecticides
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Section 1. Agroecology, Ecological Agriculture and Environment Protection

Distribution of Prunus spinosa L. soil weed
seed bank near railway

Milan BLAGOJEVIC, Natasa SAMARDZIC, Branko KONSTANTINOVIC, Aleksandar
KURJAKOV, Bojan KONSTANTINOVIC

University of Novi Sad, Faculty of Agriculture, Department for Environmental and Plant Protection, Trg Dositeja Obradovica 8,
21000 Novi Sad, Serbia, (e-mail: bojank@polj.uns.ac.rs)

12

Abstract

Determination of soil weed seed bank is of exceptional importance for study of weed
population dynamics, as well as for planned weed control. In agro eco-systems, knowledge

on soil weed seed bank in certain region provides better choice of cultural practices, as well

as more rational herbicide use. Woody weed species Prunus spinosa L. has great ecological
adaptability and therefore it is present in different ecological conditions. On the territory of
the municipality Novi Sad, this weed species can be found near railways, on pastures and forest
edges, between roads and fields, and along the canals network and the river waterway. During
2013 and 2014 soil sampling and determination of weed seed number was performed in stand
of this weed species. The study was performed at three localities near Novi Sad (Futog, Kisa¢
and Ka¢). Sieving of soil samples was done in laboratory conditions using copper sieves with
mesh size of 0.25 mm, and sieved samples were dried at room temperature. This procedure
was followed by separation of weed seeds from soil particles and their determination. Analysis
of weed seed bank from the studied localities showed that in the top soil layer of 0-10 cm at
locality there was the highest number of 718 seeds per m?* of weed species Prunus spinosa L. At
all three studied localities, seeds of weed species Prunus spinosa L. were concentrated in the
first two layers of 0-20 cm. Seeds of weed species Stellaria media (L.) Vill., Urtica dioica L.,
Amaranthus retroflexus L., and Chenopodium album L., had the highest numerical dominance
in relation to other weed species.

Key words: seed bank, Prunus spinosa L., bush, invasive species
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Resistance of weed species Amaranthus
retroflexus L. to ALS inhibitors

Bojan KONSTANTINOVIC, Nataga SAMARDZIC, Milan BLAGOJEVIC, Milena POPOV

University of Novi Sad, Faculty of Agriculture, Department for Environmental and Plant Protection, Trg Dositeja Obradovica 8,
21000 Novi Sad, Serbia, (e-mail: bojank@polj.uns.ac.rs)

Abstract

In intensive agricultural production, weed herbicide resistance is becoming an increasing
problem. Frequent use of herbicide of the identical action mechanisms leads to selection

of resistant weeds and elimination of susceptible biotypes. Until now, a total of 426 cases

of resistance occurrence have been determined worldwide. Currently, resistance to ALS —
inhibitors has been recorded in 143 weed species. So far, in the Republic of Serbia herbicide
resistance has been confirmed on several locations to triazine herbicides for the following
weed species: Abutilon theophrasti Medic., Amaranthus retroflexus L., Chenopodium hybridum
L., Setaria viridis (L) Beauv., as well as to ALS inhibitors: Amaranthus retroflexus L., Datura
stramonium L. and Echinochloa crus-galli L. on several locations. During 2013 resistance
research has expanded to other sites of Serbia. Resistance of weed species Amaranthus
retroflexus L. to the active ingredient nicosulfuron was tested in laboratory conditions. Seeds
of Amaranthus retroflexus L. were collected from maize crop at locality Kovin, from soybean
crop at locality Budisava and from ruderal site, i.e. control at locality Bege¢. In the study
herbicide nicosulfuron was applied in a range of herbicide rates of 20; 30; 40; 50 and 100 g
a.i./ha. Statistically significant difference was not found in epicotyls and hypocotyls lengths of
seeds from locality Kovin, whereas in seeds hypocotyls and epicotyls lengths of weed species
Amaranthus retroflexus L. from locality Budisava, statistically significant difference was
established in comparison to the control.

Key words: resistance, ALS inhibitors, Amaranthus retroflexus L., herbicides, nicosulfuron
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Fungicides are similarly affecting flora
and carabid beetles in both organic and
conventional vineyards
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Abstract

Organic management is generally leading to improve soil quality and biodiversity compared

to conventional systems. However, in organic management, Cu-based fungicides are used
enabling environmental pollution. Therefore, it is legitimate to investigate if organic farming

is more close to natural environment than the conventional one. However, it is very difficult

to compare the two systems and many authors did not use correct comparison procedures.
While many references are reporting the toxicity of Copper to different single species, there
are missing comparisons in terms of whole vegetation communities and carabid beetles species
compositions especially between organic and conventional vineyards. Thus an investigation
was carried out in two conventional vineyards, three organic vineyards and as a reference three
natural sites (permanent meadows and set aside) in Friuli venezia Giulia (Italy). In spring,
summer and autumn during 2010, ground beetles were sampled by means of pitfall traps and
seasonal flora surveys were carried out according to Braun-Blanquet. Soil phisico-chemical
characteristics were recorded as well.

Canonical correspondence analysis (CCA) showed that fungicide applications and the

soil texture characteristics are the main factors impacting both, plants and carabid beetles
community. However, conventional and organic vineyards resulted much overlapped showing
no difference between them according to the soil and plant community composition. On the
other hand, organic vineyards were separated from conventional one according to soil texture
characteristics and carabid beetles community. Despite different managements, carabid beetles
and plant community, seems to be affected mostly by fungicides and copper, both total and
bioavailable (DTPA). Organic C was not significantly different between different managements.
IndVal analysis found only Harpalus affinis, Harpalus distinguendus and Harpalus pygmaeus
to be significantly associated to conventional vineyards and neither one to organic vineyards.
Regarding plants we found only species significantly associated to vineyards irrespectively
organic or conventional (Cynodon dactylon, Lolium perenne, Plantago major subsp. major,
Taraxacum sect. Taraxacum, Trifolium repens subsp. repens and Veronica persica). Thus both
managements are similarly stressed at community level if compared to natural sites.

Key words: organic vineyards, conventional vineyards, carabid, plant community, CCA
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Abstract

The goal of this study was to determine the fungi enabling the degradation of hazelnut husk
and awkward some chemical properties of decomposing hazelnut husk which is an agricultural
organic waste. For that purpose, an amount of hazelnut husk picked from hazelnut gardens
was stacked on a land and left under aerobic conditions for fragmentation. The fungal strains
which use hazelnut husk were detected by molecular techniques in samples which were taken
periodically for 2 years.

Efficient Cellulase-producing fungi were isolated from different sampling time in hazelnut
husk composting process decayed lignocellulosic waste etc using different isolation strategies.
Among the various isolates obtained from different environment, five different fungi were
selected depending upon the diameter of clear zone produced in Carboxy methyl cellulose agar
for further screening in liquid media and one potent strain NASC3 was identified as efficient
cellulolytic fungi. Molecular identification of strain NASC3 was done by PCR amplification of
18s rDNA region using primers ITS4 and ITS5. The amplified products were sequenced and
analyzed using ClustalW. The phylogenetic analysis of strain NASC3 showed and identified
as Penicillium piceum IMI 392509%, Penicillium citrinum C1-1", Emericella rugulosa 14",
Penicillium brasilianum KUC1433", Acremonium sp. ATT196", Penicillium verruculosum
1011197, Penicillium piceum IMI 392509 and Aspergillus tubingensis SAB-B3C-T™.

Key words: hazelnut husk, fungi, decomposing, compost, identification
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Fumigantna ucinkovitost 1,8-cineola i eugenola
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Tribolium castaneum (Herbst) (Insecta:
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SaZetak

Fumigantna uc¢inkovitost komponenata 1,8-cineola i eugenola testirana je na stadij kukuljice
kestenjastog brasnara Tribolium castaneum (Herbst). Odreden je mortalitet i aktivnost rasta
kukuljica oba spola, kao i razlike u osjetljivosti izmedu spolova kukuljica T. castaneum na
ispitivane komponente. Komponente su testirane u 3 koncentracije 120, 300 i 600 pul 350 ml
'vol. u kontroliranim uvjetima na 30+1°C; 70-80 % rvz, u tami tijekom 48 sati. Kukuljice T.
castaneum su pokazale razli¢itu osjetljivost ovisno o apliciranoj komponenti i koncentraciji.
Toksi¢nost 1,8-cineola i eugenola ocitovala se dvojako. Kao prvo mortalitetom tretiranih
kukuljica, dok je kod prezivjelih kukuljica uoc¢ena pojava ,,adultoid“ jedinki i deformiranih
imaga. Povecanjem koncentracije 1,8-cineola (sa 120 na 300 i 600 pl 350 ml'vol.) znacajno je
smanjen postotak normalno razvijenih Zivih imaga koji su se razvili iz prezivjelih tretiranih
kukuljica muskog spola (56,25 %; 31,25 % i 18,75 %; F=25,0; df=3; P<0,05). Utvrdeno je da
su kukuljice mugkog spola opcenito senzibiljnije na obje testirane komponente. U tretmanu
s 1,8-cineolom (300 pl 350 ml'vol), kod muskog spola je uoceno znacajno vise deformiranih
Zivih jedinki u odnosu na zenski spol (22,50 %, odnosno 10,00 % F=6,82; df=1; P=0,040),
kao i znac¢ajno manji postotak zivih jedinki imaga koji su se razvili iz tretiranih prezivjelih
kukuljica (31,25 %; odnosno 55,00 %; F=9,42; df=1; P=0,0220), $to ukazuje na op¢enito bolje
prezivljavanje kukuljica Zenskog spola. Razlika u¢inkovitosti po spolu bila je slabije izrazena
u tretmanu s eugenolom. Sve ukupno, bolje djelovanje je ostvareno s 1,8-cineolom, dok s
eugenolom nije postignut zadovoljavaju¢i u¢inak na testirane kukuljice.

Klju¢ne rijeci: fumigacija, 1,8-cineol, eugenol, Tribolium castaneum, kukuljica
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on the pupal stage of Tribolium castaneum
(Herbst) (Insecta: Coleoptera: Tenebrionidae)
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Abstract

The fumigant efficacy of 1,8-cineole and eugenol compounds was tested on the pupal stage

of the red flour beetle Tribolium castaneum (Herbst). Mortality and growth activity of both
sexes were determined, as well as differences in sensitivity to the tested compounds between
the sexes of T. castaneum pupae. Compounds were tested at 3 doses rate 120, 300 and 600

ul 350 ml'vol. at 30 £ 1°C and 70£10 % r.h. in darkness during 48 h. T. castaneum pupae
showed different sensitivity depending on the applied compound and dose. Manifestation of
1,8-cineole and eugenol toxicity was twofold. First, as mortality of the treated pupae, whereas
among survived pupae the appearance of adultoids and deformed adults was detected. With
increasing dose of 1,8-cineole (from 120 to 300 and 600 pl 350 ml'vol.), percentage of live
adults, which normally developed from survived treated male pupae, significantly decreased
(56.25 %; 31.25 % and 18.75 %; F=25.0; df=3; P<0.05). Male pupae were generally more
sensitive to both tested compounds. In the treatment with 1,8-cineole (300 pl 350 ml'vol)
significantly more deformed live male individuals were observed with regard to females (22.50
%, respectively 10.00 % F=6.82; df=1; P=0.040), as well as significantly lower percentage of live
adults which developed from treated survived pupae (31.25 %; respectively 55.00 %; F=9.42;
df=1; P=0.0220) indicating that female pupae generally stand a better chance of survival.
Efficiency differences between sexes were less expressed in the treatment with eugenol.
Opverall, better efficiency was performed with 1,8-cineole, while eugenol had not accomplished
satisfactory impact on the tested pupae.

Key words: fumigation, 1,8-cineole, eugenol, Tribolium castaneum, pupae
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SaZetak

Podrug¢ja oko rijeka Mirne i Rase u Istri pogodna za intenzivnu poljoprivredu no poznata su
i kao nalazi$ta podzemnih gljiva, tartufa. Bijeli tartuf (Tuber magnatum Pico), najveca je i
najcjenjenija vrsta tartufa. Za razliku od tartufa proizvodnja $ampinjona (Agaricus bisporus)
pripada u proizvodnju gljiva u zasti¢enim prostorima i vrlo je zahtjevna grana agronomije.
Supstrat za proizvodnju gljiva se sastoji od fermentirane slame, pileceg gnojiva i gipsa.
Omjer navedenih sastojaka, kvaliteta navedenih komponenti te tehnologija proizvodnje su
klju¢ni faktori za proizvodnju kvalitetnog supstrata. Cilj ovog rada bio je usporediti razlicite
uvjete uzgoja bijelog tartufa i gljiva $ampinjona prvenstveno u sadrZaju teskih metala u
uzgojnom mediju. Istrazivanje uzgoja Sampinjona provedeno je tijekom detiri vegetacijska
ciklusa na uobi¢ajenom supstratu za uzgoj $ampinjona. Pokus je postavljen u 4 ponavljanja
po dizajnu slu¢ajnog bloknog rasporeda sa 2 faktora. Istovremeno, analizirani su uzorci tla s
tri medusobno udaljene lokacije u podrudju rijeka Mirne i Rase u Istri poznate kao nalazista
tartufa. Svi uzorci analiziranu su na sadrzaj ukupnih teskih metala Zn, Fe (esencijalni), Pb i
Cd (toksi¢ni) digestijom zaltotopkom. Podaci su statisticki obradeni ANOVOM F-testom, dok
su prosje¢ne vrijednosti ispitivanih parametara ispitivane Duncanovim multiplim testom na
razini znacajnosti p < 0,01. Utvrdeni sadrzaj teskih metala u supstratu kao i u tlu kretao se u
nizu Fe>Zn>Pb>Cd. Statisti¢ki znacajna razlika (p < 0,01) utvrdena je izmedu sadrZaja svih
istrazivanih elemenata. Naime, u supstratu je utvrden sadrzaj Fe 2 084,55 mg kg™, a u tlu 28
631,67 mg kg, Zn 137,39 mg kg™ (supstrat): 80,96 mg kg™ (tlo), Pb 2,28 mg kg™ (supstrat):
15,21 mg kg™ (tlo), Cd 0,175 mg kg™ (supstrat): 0,46 mg kg (tlo). Utvrdene vrijednosti bile
su ispod granica propisanih Pravilnikom o zastiti od oneci$¢enja poljoprivrednog zemljista
osim Zn ¢ije su utvrdene vrijednosti bile vi§e od onih propisanih za pjeskovita tla (60 mg kg
1). Kako bi se dobili odgovarajuéi parametri za utvrdivanje pogodnosti $ampinjona i tartufa
kao funkcionalne hrane, u budué¢im istrazivanjima, potrebno je provesti detaljnije analize i
usporedbu translokacije teskih metala iz uzgojnog medija u tartufe i $ampinjone.

Kljuéne rijeci: tartufi, $ampinjoni, uvjeti uzgoja
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Abstract

The areas around the river Mirna and Rasa in Istria are suitable for intensive agriculture but
they are also known as the site of underground mushrooms, truffles. White truffle (Tuber
magnatum Pico) is the largest and the most precious sort of truffles. Unlike truffle production
of mushrooms champignon (Agaricus bisporus) belongs in mushroom production in protected
areas and very demanding branch of agriculture. The substrate for mushroom production
consists of fermented straw, chicken manure and gypsum. The ratio of the ingredients, the
quality of these components and production technology are key factors for the production of
high-quality substrates. The aim of this study was to compare the different growth conditions
in the cultivation of white truffle and mushrooms, primarily in the heavy metals content in
growing medium. The study of mushroom cultivation was conducted during four cycles of
vegetation on the normal substrate for the cultivation of mushrooms. Trials were conducted

in four replicates per design randomized complete block design with two factors. At the same
time, soil samples were analysed from three mutually distant locations in the river Mirna and
Rasa in Istria known as truffle aria. All samples were analysed for total content of heavy metals:
Zn, Fe (essential), Pb and Cd (toxic) digestion by aqua-regia. Data were statistically analysed by
ANOVA with F-test, while the average values were examined Duncan ‘level of significance p <
0.01. Determined heavy metal content in the substrate and in the soil were ranged in a series of
Fe>Zn>Pb>Cd. Statistically significant differences (p < 0.01) was found between the content of
all investigated elements. Namely, the determined contents of Fe in the substrate was 2 084.55
mg kg and in the ground 28 631.67 mg kg, Zn 137.39 mg kg (substrate): 80.96 mg kg™
(ground), Pb 2.28 mg kg (substrate): 15.21 mg kg™ (ground), Cd 0.175 mg kg™ (substrate):
0.46 mg kg (ground). Determined values were below the limits prescribed by the Croatian
Regulations except Zn whose established values were slightly higher than those prescribed for
sandy soil (60 mg kg').In order to get the appropriate parameters for determining benefits
mushrooms and truffles as functional foods, in future research, it is necessary to carry out
detailed analysis and comparison of translocation of heavy metals from the growing medium in
truffles and in mushrooms.

Key words: truffles, champignon mushroom, growth conditions
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SaZetak

Intenzivna poljoprivreda i neadekvatna gnojidba, ali i druge antropogene aktivnosti,

mogu rezultirati povecanjem §tetnih elemenata u tlu. Cilj ovog istraZivanja bio je ispitati
koncentracije toksi¢nih teskih metala (Cr, Cd, Pb, Hg i As) u tlima obiteljskih poljoprivrednih
gospodarstava isto¢ne Hrvatske (Osjecko-baranjska Zupanija i Vukovarsko-srijemska
Zupanija).

Uzorci orani¢nog sloja tla (0-30 cm) su prikupljeni s 26 obiteljskih gospodarstava iz 12 mjesta
Osjecko-baranjske i Vukovarsko-srijemska Zupanije (ukupno 113 poljoprivrednih parcela, 87
iz Osjecko-baranjske Zupanije i 26 iz Vukovarsko-srijemske Zupanije). Raspon pH tla je bio od
iznimno kiselih (3,8 u KCI) do alkalnih (7,7 u KCl) tala. Sadrzaj humusa se kretao od osrednje
humusnog (1,5 %) do iznimno humusnog (4,9 %) tla.

Koncentracije Cd (avg: 0,42 mg kg™'), Cr (avg: 45,9 mg kg™'), Pb (avg: 17,2 mg kg™'), Hg (avg:
0,05 mg kg™) i As (avg: 8,35 mg kg') su unutar maksimalno dopustenih koncentracija (MDK)
propisanih pravilnikom o zastiti poljoprivrednog zemljista od oneci§¢enja (NN 32/10).
Rezultati istrazivanja su pokazali statisticki znacajne razlike (p<0,0001) za koncentracije svih
pet elemenata izmedu istrazivanih obiteljskih gospodarstava i statisticki znacajne razlike za As,
Cd, CriPb (p < 0,0001) i Hg (p < 0,05) izmedu mjesta gdje su najvise koncentracije As, Cd,
Hg i Pb bile u Baranji (Darda i Kopacevo) te Cr u Zupanjskoj regiji (Prkovci), Vinkovackoj
(Soljani) i Baranji (Darda). Iako su sve koncentracije znacajno ispod MDK, u deset uzoraka

iz Darde su utvrdene koncentracije Cd i Pb blize grani¢nim vrijednostima, dok je na dva
lokaliteta u Prkovcima utvrden nizak pH $to moze rezultirati pove¢anjem raspoloZivosti
istrazivanih toksi¢nih elemenata. Na takvim je lokalitetima neophodno istraziti raspolozivu
frakciju teskih metala u tlu.

Klju¢ne rijeci: arsen. kadmij, krom, olovo, Ziva, orani¢ni sloj
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Abstract

Intensive agriculture and inadequate fertilization can cause an increase of toxic trace elements
in soil. The aim of our research was to investigate the levels of toxic trace elements (Cr, Cd,
Pb, Hg and As) in soils of family farms in eastern Croatian (Osijek- Baranja and Vukovar-
Sirmium County).

Samples of surface soil (0-30 cm) were collected from 26 family farms from 12 villages and
cities of Osijek-Baranja and Vukovar-Sirmium County (total of 113 agricultural plots, 87 from
Osijek-Baranja County and 26 from Vukovar-Sirmium County). The range of soil pH was of
extremely acidic (3.8 in KCl) to alkaline (7.7 in KCl). The organic matter content ranged from
mediocre (1.5 %) to highly organic soils (4.9 %).

The concentrations of Cd (avg: 0.42 mg kg™'), Cr (avg: 45.9 mg kg'), Pb (avg: 17.2 mg kg’

'), Hg (avg: 0.05 mg kg') and As (avg: 8.35 mg kg"') were within the maximum permissible
concentrations (MPC) prescribed by the Croatian legislation for arable land. The results
showed statistically significant differences (p < 0.0001) for concentrations of all five
investigated elements between family farms and statistically significant differences for As,

Cd, Cr and Pb (p < 0.0001) as well as Hg (p < 0.05) between the locations. The highest
concentration of As, Cd, Hg and Pb were in Baranja region (Darda and Kopacevo) and highest
Cr concentrations were in Zupanja region (Prkovci), Vinkovci region (Soljani) and Baranja
region (Darda). Although all concentrations were below the MPC, ten samples from Darda
showed concentrations of Cd and Pb close to the limit values, while two sites in Prkovci had
low pH, which increases the availability of the investigated toxic trace elements, therefore in
these locations it is necessary to conduct a more detailed investigation that will include the
trace element available fraction as well.

Key words: arsenic, cadmium, chromium, lead, mercury, surface soil
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SaZetak

Kadmij je toksi¢an i kancerogen element koji moze utjecati na akumulaciju drugih elemenata
u zrno ozime psenice. Cilj ovog rada bio je ispitati meduodnos koncentracija Zeljeza (Fe), cinka
(Zn), mangana (Mn), bakra (Cu), kalija (K) i kadmija (Cd) u zrnu ozime p$enice uzgajane ne
nekontaminiranom i tlu kontaminiranom Cd. Pokus je bio postavljen po potpuno slu¢ajnom
planu s dva tretmana (Cd) u Cetiri ponavljanja. Kultivari ozime pS$enice (52) uzgajani su u
posudama, a Zetva je obavljena u punoj zriobi. Prikupljeni uzorci zrna su razoreni mokrim
postupkom, mjesavinom dusi¢ne kiseline (HNO,) i vodikovog peroksida (H,0,) mikrovalnom
tehnikom. Koncentracija elemenata u uzorcima utvrdena je direktnim mjerenjem pomocéu
ICP-OES tehnike.

Znacajna veza (r) utvrdena je izmedu koncentracije Fe i svih ostalih elementa u zrnu pSenice
na nekontaminiranom tlu, dok je na tlu kontaminiranom Cd, koncentracija Fe u zrnu bila u
statisti¢cki znacajnoj vezi jedino sa koncentracijom Zn i Mn u zrnu. Na tlu kontaminiranom Cd,
koncentracija Cd u zrnu bila je u statisticki znac¢ajnoj negativnoj vezi sa koncentracijom Cu i K
u zrnu, dok na nekontaminiranom tlu nije utvrdena veza izmedu koncentracije Cd i Cu u zrnu.
Statisticki znacajna veza pozitivnog smjera utvrdena je izmedu Mn i Cd na nekontaminiranom
ali i na kontaminiranom tlu, no na kontaminiranom tlu utvrdena veza je puno slabija.
Dobiveni rezultati ukazuju na to da kontaminacija tla Cd moze utjecati na odnose ispitivanih
elemenata u zrnu p$enice.

Klju¢ne rijeci: kadmij, Zeljezo, cink, mangan, koncentracija u zrnu, ozima p$enica
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concentration in winter wheat
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Abstract

Cadmium is a toxic and cancerogenic metal that can influence on accumulation of other
elements in winter wheat grain. The aim of this paper was to examine relationship between
iron (Fe), zinc (Zn), manganese (Mn), cuprum (Cu), potassium (K) and cadmium (Cd) grain
concentration on uncontaminated and Cd contaminated soil. Experiment was set up according
to a completely randomized design with two treatments (Cd) and four replicates. Winter wheat
genotypes (52) were grown in pots and grain was harvested in full maturity. Collected samples
were wet digested with HNO, and H,O, in microwave vessels. A concentration of elements

was determined by inductively coupled plasma-optical emission spectrometry (ICP-OES)
technique.

Significant correlation (r,) was found between Fe concentration and concentration of all

other elements in grain on uncontaminated soil while on Cd contaminated soil Fe grain
concentration was in correlation only to Zn and Mn grain concentration. On Cd contaminated
soil Cd grain concentration was in statistically significant negative correlation with Cu and

K grain concentration while on uncontaminated soil there was no relationship of Cd to Cu.

On the other hand, Cd was in statistically significant positive relationship to Mn both on
uncontaminated and Cd contaminated soil, but on contaminated soil relationship was weaker.
Results indicate that there are differences in interdependence of element concentration in grain
under different soil Cd levels.

Key words: cadmium, iron, zinc, manganese, grain concentration, winter wheat
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Plodnost tala obiteljskih poljoprivrednih
gospodarstava istocne Hrvatske
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SaZetak

Cilj istrazivanja je bio utvrditi plodnost tala obiteljskih poljoprivrednih gospodarstava isto¢ne
Hrvatske. Uzorci tla iz orani¢nog sloja (0-30 cm) su prikupljeni s 30 obiteljskih poljoprivrednih
gospodarstava tijekom 2013. i 2014. godine na podrucju Vukovarsko-srijemske i Osjecko-
baranjske Zupanije. Ukupno je prikupljeno 250 uzoraka tla. Na uzorcima su odredene osnovne
agrokemijske analize: aktivna i supstitucijska kiselost, sadrzaj humusa, AL-pristupa¢ni fosfor i
kalij, hidroliti¢ka kiselost i sadrzaj zemnoalkalnih karbonata.

Na osnovi izmjerenih vrijednosti supstitucijskog aciditeta utvrdeno je da se tla kre¢u od jako
kiselih (PHm: 3,78) do alkalnih (pHKCl=7,71). Sadrzaj humusa se kretao od 0,79 % do 4,88 %,
odnosno od siromasnih do vrlo humoznih tala. Sadrzaj AL-pristupacnog P,O, je bio od 2,52
mg/100g tla do 100 mg/100g tla. Klasi jako siromasnih tala pripada 5,6 % istraZivanih tala, klasi
siromasnih 39,2 %, dok su ostala tla dobre i visoke opskrbljenosti fosforom. Opskrbljenost

tla AL-pristupa¢nim K, O se kretala od od 9,08 mg/100g tla do 100 mg/100g tla. Klasi jako
siroma$nih tala pripada 6,0 % istrazivanih tala, klasi siromasnih 41,2 %, dok su ostala tla dobre
i visoke opskrbljenosti kalijem. Hidroli¢ka kiselost je izmjerena u 112 uzoraka tla i kretala se od
1,27 cmol(+)kg™ do 7,48 cmol(+)kg, od ¢ega je na 72 lokacije potrebno provesti kalcizaciju.
Sadrzaj zemnoalkalnih karbonata odreden je u 143 uzorka i bio je u rasponu od 0,41 % do 15,
23 %. Na osnovi provedenih istrazivanja moze se zakljuciti da je na viSe od 50 % obiteljskih
poljoprivrednih gospodarstava ukljucenih u istrazivanje opskrbljenost tla AL-pristupa¢nim
fosforom i kalijem zadovoljavajuca. Na viSe od 85 % analiziranih gospodarstava utvrden je
sadrzaj humusa manji od 2,5 %, $to ukazuje na znacajnu potrebu organske gnojidbe.

Klju¢ne rijeci: plodnost tla, AL-pristupacni fosfor i kalij, humus, reakcija tla
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Soil fertility of family farms in Eastern Croatia
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Abstract

The aim of the research was to determine soil fertility of family farms in Eastern Croatia. Soil
samples from surface soil (0-30 cm) were collected from 30 family farms during 2013 and 2014
in Vukovar - Sirmium and Osijek - Baranja County. A total of 250 soil samples were collected.
The samples were analysed for main soil agrochemical properties: active and exchangeable
acidity, soil organic matter content (SOM), AL - available phosphorus and potassium,
hydrolytic acidity and carbonate content.

Based on the measured values of the exchangeable acidity it was found that the soils range
from highly acidic (pH KCI = 3.78) to alkaline (pH KCI = 7.71). The SOM content ranged from
0.79 % to 4.88 %, i.e. from poor to the very rich soils regarding the organic matter content. The
content of AL - available P O, ranged from 2.52 mg/100g up to 100 mg/100 g of soil. Regarding
the P content 5.6 % samples belonged to the class of very poor soils, 39.2 % of the samples were
in the class of poor soils while the rest of the soil was good and high in supply of phosphorus.
Soil supply of AL - available K O ranged from 9.08 mg/100 g of soil up to 100 mg/100 g of soil.
The results indicate that 6.0 % belonged in the class of very poor soils, 41.2 % in the class of
poor soil, while other soils were good and high in K supply. Hydrolytic acidity was measured in
112 samples and ranged from 1.27 cmol(+)kg™ to 7.48 cmol(+)kg™'. Out of these 112 locations
on 72 is necessary to implement liming. Carbonate content was determined in 143 samples and
was in the range of 0.41 % up to 15.23 %. Based on the research it can be concluded that over
50 % of family farms involved in the research have satisfactory supply of soil AL - available
phosphorus and potassium. At more than 85 % of the analysed farms SOM was determined
below 2.5 %, which indicates a need for organic fertilization.

Key words: soil fertility, AL-available phosphorus and potassium, soil organic matter, pH
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SaZetak

Potreba i opravdanost primjene organskih gnojiva temelji se na fertilizacijskom, ekoloskom

i ekonomskom utjecaju na poljoprivrednu proizvodnju, plodnost tala i ekosustav, a

potencijal organske gnojidbe u najve¢oj mjeri je posljedica intenziteta i prostorne distribucije
stocarske proizvodnje, ali i sveobuhvatnog gospodarenja organskom tvari poljoprivrednog

i preradivackog podrijetla. Cilj je ovoga rada prikaz modela procjene vrijednosti organskih
gnojiva koji se temelji na isplativosti i direktnom fertilizacijskom u¢inku organske gnojidbe.
Osnovne ulazne vrijednosti modela su ukupne koncentracije glavnih hranjivih elemenata

(N, P, K) u gnojivu koje se uz karakteristike poljoprivredne proizvodnje i ostala svojstva
gnojiva koriste za izra¢un ekonomske isplativosti primjene i direktne fertilizacijske vrijednosti
organskih gnojiva. Karakteristike poljoprivredne proizvodnje obuhvacaju vrstu proizvodnje i
karakteristike gospodarstva, posebice broj, udaljenost i plodnost proizvodnih povrsina, a ostala
svojstva gnojiva obuhvacaju C/N odnos, NH,-N/NO,-N odnos, te koncentraciju sekundarnih
i mikrohraniva. Navedena svojstva gnojiva koriste za procjenu pogodnosti za tla razli¢ite
opskrbljenosti raspolozivim hranivima, prvenstveno fosforom i kalijem. Model rezultira
procjenom isplativosti aplikacije gnojiva na povr§inama razli¢ite plodnosti (minimalno tri
kategorije: siromasno, srednje plodno, plodno tlo) i udaljenosti (npr. < 2 km, 2-5 km, > 5

km) koja je direktna posljedica fertilizacijske vrijednosti gnojiva, plodnosti tla i organizacije
proizvodnje.

Klju¢ne rijeci: organska gnojiva, kompjutorski model, glavna hraniva, mikroelementi
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The model for organic fertilizer value
evaluation
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Abstract

The need and justification of the use of organic fertilizers is based on nutritional, ecological
and economic impact on agricultural production, soil fertility and ecosystem. The potential

of organic fertilization largely is the result of the intensity and spatial distribution of livestock
production, as well as comprehensive management of organic matter of agricultural and
processing origin. The aim of this paper is to present evaluation model of organic fertilizers
based on cost-effectiveness and direct nutritional effect of organic fertilization. The basic
input data of the model are the total concentrations of the major plant nutrients (N, P, K) in
the fertilizer, characteristics of the agricultural production and other properties of fertilizers
used to calculate the cost-effectiveness of application and direct nutritional impact of organic
fertilizers. Characteristics of agricultural production include the type of production and the
characteristics of the farm, in particular the number, distance and fertility of soil, and other
characteristics of fertilizers include C/N ratio, NH ,~N/NO,-N ratio, and the concentration

of secondary and micronutrients. The above properties of fertilizers are used to estimate
suitability for soils of different fertility, primarily bioavailability of phosphorus and potassium.
The model results in the assessment of the cost-effectiveness of fertilizer application on the
soils of different fertility (minimum in three categories: low fertile, medium fertile, fertile soil)
and distance (eg. <2 km, 2-5 km,> 5 km), which is a direct consequence of the value of manure,
soil fertility and organization of production.

Key words: organic fertilizer, decision support system, macronutrients, micronutrients
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SaZetak

Cilj rada je bio utvrditi u¢inkovitost gnojidbe ozime pSenice dusikom na temelju prinosa zrna
ozime pSenice, izno$enja dusika prinosom zrna i pristupa¢nosti mineralnog dusika u tlu s
ciljem optimizacije gnojidbe dusikom. U sezoni 2013/2014. proveden je poljski pokus gnojidbe
pSenice dusikom u Cetiri razine: 0 kg N ha! (kontrola), 140 kg N ha' (optimalna gnojidba),
105 kg N ha! (smanjena gnojidba) i 175 kg N ha™ (povec¢ana gnojidba). Pokus je postavljen na
dva lokaliteta Josipin Dvor i Ernestinovo, te su uzgajane dvije sorte ozime p$enice Srpanjka i
Renata. Gnojidba dusikom je prema rezultatima prosjecnih prinosa zrna za oba lokaliteta i obje
sorte rezultirala znacajnim povecanjem prinosa u odnosu na kontrolni tretman. Raspon visine
prinosa zrna pSenice je iznosio od 3,94 t ha! (kontrola) do 5,96 t ha™ (povecana gnojidba).
Tako su primjenom gnojidbe dusikom povecane prosje¢ne koncentracije dusika u zrnu
pSenice na oba lokaliteta, utvrdene razlike izmedu koncentracija dusika nisu bile statisti¢ki
znacajne. Izmedu dvije sorte pSenice je zabiljeZzena znacajna razlika prosje¢nih koncentracija
dusika u zrnu, koja je za sortu Srpanjka iznosila 1,09 %, a za sortu Renata 1,27 %. Znacajna
promjena pristupac¢nosti dusika u tlu uslijed primjene gnojidbenih tretmana zabiljezena je za
amonijski dusik na lokalitetu Ernestinovo za dubinu tla od 0 do 60 cm. Rezultati ukazuju da

je optimalna gnojidba na lokalitetu Ernestinovo rezultirala znac¢ajno najve¢im povec¢anjem
pristupacnosti amonijskog dusika u tlu prije prve prihrane (25,36 mg N-NH, kg'), dok je prije
druge prihrane znac¢ajno najve¢im povecanjem pristupacnosti amonijskog dusika rezultirala
povecana gnojidba (40,74 mg N-NH, kg'). U¢inkovitost ozime p3enice u koristenju dusika
bila je prema prosje¢nim vrijednostima za obje sorte najveca za smanjenu gnojidbu (28,23 %),
a najmanja za povecanu gnojidbu (18,94 %). Ostvareni prinos po jedinici hraniva dodanog
gnojidbom (agronomska ucinkovitost) takoder je obzirom na prosjek obje sorte bio najveci

za smanjenu gnojidbu (49,51 kg kg™') i najmanji za povec¢anu gnojidbu (30,58 kg kg™'). Prema
tome, agronomska uc¢inkovitost gnojidbe ozime pSenice dusikom je opadala s porastom doze
gnojidbe.

Klju¢ne rijeci: gnojidba dusikom, ozima p$enica, u¢inkovitost koristenja dusika, agronomska
ucinkovitost
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Abstract

The aim of the study was to determine the effectiveness of winter wheat nitrogen fertilization
based on grain yield of winter wheat, nitrogen removal by grain yield and the availability of
mineral nitrogen in the soil in order to optimize nitrogen fertilization. Field experiment of
winter wheat nitrogen fertilization was conducted in four levels: 0 kg N ha (control), 140 kg
N ha' (optimal fertilization), 105 kg N ha™ (reduced fertilization) and 175 kg N ha™! (increased
fertilization) in the season 2013/2014. The experiment was set up at two sites Josipin Dvor and
Ernestinovo, and two cultivars of winter wheat Srpanjka and Renata were grown. Nitrogen
fertilization resulted in a significant increase of grain yield compared to the control treatment
according to the average results of the grain yield for both sites and both cultivars. The average
grain yield ranged from 3,94 t ha (control) up to 5,96 t ha™' (increased fertilization). Although
the application of nitrogen fertilization increased average nitrogen concentrations in wheat
grain at both sites, determined differences between the nitrogen concentrations were not
statistically significant. A significant difference in average concentrations of nitrogen in wheat
grain was recorded between the two wheat cultivars, which for the cultivar Srpanjka was 1,09
%, and for the cultivar Renata 1,27 %. A significant change in the nitrogen availability in soil
due to the application of fertilization treatments was observed for ammonium nitrogen at the
site Ernestinovo for soil depth 0-60 cm. The results indicated that the optimum fertilization
on the site Ernestinovo resulted with significantly the highest increment in the availability

of ammonium nitrogen in the soil before the first top dressing (25,36 mg N-NH, kg), while
before the second top dressing, increased fertilization resulted with significantly the highest
increment of ammonium nitrogen availability (40,74 mg of N-NH, kg™). The nitrogen
efficiency use of winter wheat was according to the average values for both cultivars, the
highest for reduced fertilization (28,23 %), and the lowest for increased fertilization (18,94 %).
Yield per unit of added nutrient by fertilization (agronomic efficiency) was according to the
average values for both cultivars also the highest for reduced fertilization (49,51 kg kg™') and
the lowest for increased fertilization (30,58 kg kg'). Accordingly, the agronomic efficiency of
winter wheat nitrogen fertilization was decreasing with increase of fertilization doses.

Key words: nitrogen fertilization, winter wheat, nitrogen efficiency use, agronomic efficiency
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Abstract

Organically produced crops have high nutritional value, irrespective to generally lower yields.
Their grains have higher contents of proteins and mineral compounds. The aim of experiment
was to determine variations in macroelements: N, P, K, Ca and Mg in grain of organically
produced maize (var. Rumenka), spelt wheat (var. Nirvana) and soybean (var. Lidija) during
2012 and 2013. Only in maize, organic fertilizer DIX 10N was applied.

2012 was stressful year, with extremely low precipitation during grain filling period. In regard

to that, grain yields of maize and soybean were about 30-60 % lower in 2012 while spelt wheat

had 15 % higher yield in 2012 than in 2013. There were no significant differences in grain yield
between DIX 10N treatment and control of maize.

N content in grain of all three crops was slightly increased in 2013 as well as DIX 10N
increased N in maize grain. In comparison to N, content of P and K slightly varied in both
years. Spelt and soybean had increased P content in 2012 and K content was generally
higher in soybean. Soybean grain was also characterised with the higher Ca and Mg level.
Unfavourable 2012 expressed positive effect on Ca and Mg raise in spelt wheat, as well as on
Mg accumulation in maize grain.

Drought conditions reflected on grain yield decrease with increased concentration of mineral
elements, such P, Ca and Mg. Soybean grain could be considered mainly as source of N, Ca
and Mg, while spelt is rich in N and P. Applied fertilizer didn’t show significant influence on
variation of macroelements in maize grain.

Key words: organic production, nitrogen, phosphorus, potassium, calcium, magnesium
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SaZetak

Na pokusnom polju u Popovaci od 1996. godine provodi se istrazivanje s razli¢itim koli¢inama
gnojidbe mineralnim dusikom (0-300 kg). U vegetacijskoj godini 2011/12. kao test kultura
uzgajana je ozima p$enica. S obzirom da su na pokusu u 2010. godini uzeti uzorci tla u vrlo
gustoj mrezi od 15x15 m, a za rad je kori$tena novo konstruirana sonda, dobiveni su podaci

o prostornom rasporedu pH vrijednosti tla na ukupnoj pokusnoj povrsini od 4 ha, na temelju
200 pojedina¢nih uzoraka tla. Zetva ozime p$enice u 2012. godini provedena je prema
pravilima za preciznu poljoprivredu (precision farming), te je pozeto ukupno 180 pojedina¢nih
odvaga zrna na temelju kojih je izra¢unat prinos u t ha'. Karta prostorne raspodjele prinosa
ozime pSenice prema pokusnim varijantama izradena je geostatistickom metodom ,,ordinary
kriging“ s pravilnom mrezZom uzorkovanja od 15x15 m (ArcGIS, ESRI, 2012.). Na temelju
usporedbe prikaza karte prinosa psenice i karte pH vrijednosti tla, moze se zakljuciti kako je
uz dusik, bitan ¢imbenik visine prinosa zrna i pH vrijednost tla. Apsolutni raspon vrijednosti
prinosa kretao se od 0,12 - 9,23 t ha!. Niska pH vrijednost tla djelovala je na smanjenje
prinosa, dok su u slu¢aju povoljne reakcije tla prinos raste do maksimalno zabiljezenih
vrijednosti. Usporedba prostorne varijabilnosti pH vrijednosti tla ukazuje na presudan utjecaj
pH vrijednosti orani¢nog sloja tla na prinos p$enice u 2012. godini, bez obzira na razinu
gnojidbe mineralnim dusikom.

Kljucne rijeci: precizna poljoprivreda, “ordinary kriging”, ozima p$enica, pH vrijednost tla,
mineralna dusi¢na gnojidba
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Abstract

Since 1996, research with different amounts of mineral nitrogen fertilization (0-300 kg) is
conducted on the experimental field in Popovaca. During the vegetation year 2011/12 winter
wheat was grown as a test crop. Given that the soil samples at the experiment in 2010 were
taken in a very dense grid of 15x15 m, and the sampling was performed using newly designed
probe, data on the spatial distribution of soil pH on the total experimental area of 4 ha were
obtained based on 200 individual soil samples. The harvest of winter wheat in 2012 was carried
out according to the rules of precision farming. Total of 180 individual grains weights was
harvested and winter wheat grain yield was calculated in t ha". Map of the grain yield spatial
distribution according to the fertilization treatments was made by geostatistical method of
“ordinary kriging” using a regular sampling grid of 15x15 m (ArcGIS, ESRI, 2012). Based

on the comparison of the grain yield and soil pH spatial variability, it can be concluded that
the soil pH was an important factor influencing winter wheat yield performance, beside the
substantial effect of nitrogen. The absolute range of yield values ranged from 0.12 to 9.23 t ha™.
Low soil pH value led to decrease in grain yield, whereas in the case of favourable soil pH, yield
was increased to a maximum values recorded. Comparison of the soil pH spatial variability
indicated decisive effect of the soil pH value in arable layer on winter wheat grain yield in 2012,
regardless of the mineral nitrogen fertilization level.

Key words: precision farming, ordinary kriging, winter wheat, soil pH, mineral nitrogen
fertilization
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Abstract

The relation between the contents of biologically active phenolic compounds (total
polyphenols, TP; tannins, T; total flavonoids, TF; total phenolic acids, TPA) and soil traits in
ten Moltkia petraea (Tratt.) Griseb. populations, growing in Croatia, Bosnia and Herzegovina,
and Montenegro was investigated. The concentration of TP was 3.97-6.61 %, 3.91-6.07 %,

and 3.26-5.53 % of dried weight in leaves, flowers, and stems, respectively. The content of TF
was 0.37-1.13 %, 0.18-0.52 %, and 0.04-0.31 % in leaves, flowers and stems, while the content
of TPA was 1.58-3.43 %, 1.71-3.26 %, and 1.50-2.92 % in the same organs (leaves, flowers,
stems). The soil was characterized by very high content of organic matter (4.19-36.26 %) and
by high variability in the content of CaCO, (from below the limit of quantification to 50.59 %).
pH (in 1 M solution of KCl) was 6.59-7.33, while the content of nitrogen was 0.33-0.70 %. The
content of P,O_ and K,0O was 1.22-11.09 mg per 100 g of soil and 26.61-125.00 mg per 100 g of
soil, respectively. The results showed that there was no strong connection between biologically
active substances and chemical traits of soil. Negative Spearman Rank Order Correlation

was found between phosphorus content in soil on the content of total phenols in leaves and
stems, and also on the content of total phenolic acids in flowers (rs = -0.81; -0.81, and -0.73,
p<0.05, respectively) and also a negative influence of organic matter in soil on the content of
total tannins in stems (rs = -0.67, p<0.05). It is possible to conclude that the biosynthesis of
phenolic compounds in Moltkia petraea was affected more by some other factors (e.g. genetic
factors) rather than the soil conditions.

Key words: Moltkia petraea, phenolic compounds, soil traits, biologically active substances,
plant habitats
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SaZetak

Spektralni podaci sadrZe informacije o organskom i mineralnom sastavu tla §to moze biti
osobito korisno u istrazivanju kvalitete tla u okviru precizne poljoprivrede. Cilj rada obuhvatio
je procjenu mogucnosti primjene hiperspektralne spektroskopije u vidljivom i blisko
infracrvenom (VNIR) dijelu elektromagnetskog spektra u predvidanju pedoloskih svojstava

na razini poljskog pokusa. Dvjesto zrakosuhih i usitnjenih uzoraka tla s pokusa povr§ine

4 ha uzorkovanih nakon Zetve ozime p$enice 2010. godine na dubini od 30 cm skenirano

je spektroradiometrom (raspon valnih duljina: 350-2500 nm; ASD Inc., USA) u svrhu
odredivanja razlika u spektralnom odazivu tla tretiranog sa deset razlicitih koli¢ina mineralnog
dusi¢nog gnojiva (0-300 kg N ha'). Analizom glavnih komponenata (PCA) utvrdena je
odredena razlika izmedu varijanata s vi§im i onih s nizim koli¢inama dusika, uvjetovana
varijabilno$¢u pH vrijednosti tla, mehani¢kog sastava kao i sastava organske tvari u tlu nakon
vi$egodi$nje mineralne gnojidbe u razli¢itim klimatskim prilikama. Regresijom parcijalnih
najmanjih kvadrata (PLSR) na temelju refleksije vidljivog i blisko infracrvenog spektra tla
dobiveni su predikcijski modeli ukupnog ugljika u tlu (TC %), ukupnog dusika u tlu (TN %) i
pH vrijednosti tla. Utvrdena je vrlo jaka korelacija i niska srednja kvadratna pogreska (RMSE)
izmedu predvidenih i referentnih vrijednosti za kalibracijski, odnosno validacijski model (TC
%: R?=0.91 i R*=0.89, RMSEC=0.119 i RMSEV=0.127; TN %: R?>=0.91 i R?=0.90, RMSEC=0.011
i RMSEV=0.012; pH: R?=0.82 i R*=0.65, RMSEC=0.405 i RMSEV=0.572). Rezultatima se
utvrduje primjenjivost hiperspektralne (VNIR) spektroskopije kao dodatnog alata u analizama
pedoloskih svojstava kvalitete tla u uvjetima intenzivnog uzgoja ratarskih kultura i precizne
poljoprivrede.

Klju¢ne rijeci: spektroskopija, refleksija, vidljivi i blisko infracrveni spektar, analiza glavnih
komponenata, regresija parcijalnih najmanjih kvadrata, gnojidba
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Abstract

Spectral data contain information on soil organic and mineral composition which can be
useful for monitoring of soil quality, especially in domain of precision farming. The objective
of the research was to evaluate the possibility of using hyperspectral VNIR spectroscopy for
farm-scale prediction of soil properties. Two hundred air-dried and grinded soil samples
taken from the field experiment of 4 ha area after winter wheat harvest in 2010 at depth of 30
cm were scanned with FieldSpec®3 spectroradiometer (wavelength range: 350-2500 nm; ASD
Inc., USA) to identify differences in the spectral response of the soil treated with ten different
rates of mineral nitrogen fertilizer (0-300 kg N ha™). Principal component analysis (PCA)
revealed certain delineation between higher- and lower-N level treatments conditioned by
differences in soil pH, texture and soil organic matter composition after a long-term mineral
fertilization under variable climate regime. Partial least square regression (PLSR) was used to
build prediction models of total carbon content (TC %), total nitrogen content (TN %) and
soil pH based on the visible and near infrared spectra. Very strong correlation and low root
mean square error were obtained between predicted and measured values for the calibration
and validation dataset, respectively (T'C %: R*=0.91 and R*=0.89, RMSEC=0.119 and
RMSEV=0.127; TN %: R?=0.91 and R?*=0.90, RMSEC=0.011 and RMSEV=0.012; pH: R?>=0.82
and R?>=0.65, RMSEC=0.405 and RMSEV=0.572). Results indicated that hyperspectral VNIR
spectroscopy is applicable method for more efficient analysis of soil quality properties under
intensive crop production.

Key words: soil spectroscopy, visible/near infrared reflectance, principal component analysis,
partial least square regression, fertilization
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SaZetak

Difuzna reflektantna spektroskopija je brza, nedestruktivna, jeftina metoda koja ponekad
moze biti dobra alternativa za pobolj$anje ili kao zamjena za konvencionalne metode analize
tla. Cilj ovog rada je ocijeniti potencijal difuzne reflektantne spektroskopije za procjenu
organskog ugljika u poljoprivrednom tlu. Spektralna baza se sastoji od 363 uzoraka povrsinskih
horizonata tla (0-25 cm) uzetih iz antropogenih tala razvijenih na krednim, paleogenim i
kvartarnim sedimentima u srednjoj Dalmaciji, Hrvatska. Prosjecan sadrzaj organskog ugljika,
analiziranog metodom Kotzmana, iznosi 17,13 g C kg™i varira u rasponu 1,3-37,35 g C kg’

!. Spektralni otisci uzoraka tla uzeti su raspona 350 - 1050 nm (VIS-NIR). Ustanovljavanje
nelinearnih odnosa izmedu organskog ugljika i reflektantnih spektralnih otisaka, te izradu
modela procjene izvr$ili smo kori$tenjem data mining alata - boosted regresion trees. To¢nost
prognoznog modela za testne uzorke ocijenjena je kori$tenjem koeficijenta determinacije

(R?) i korijena srednje kvadratne pogreske (RMSE). Ustanovljena vrijednost R* za testne
uzorke iznosi 0,62, a RMSE 0,162. Ovi rezultati pokazuju da je boosted regression trees model
prihvatljiv za predvidanje organskog ugljika u tlu.

Kljucne rijeci: reflektantna spektroskopija, organski ugljik tla, boosted regresion trees
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Abstract

Diffuse reflectance spectroscopy is rapid, non-destructive, inexpensive method and sometimes
it can be a good alternative that can be used to enhance or replace conventional methods of soil
analysis. The aim of this paper is to evaluate the potential of diffuse reflectance spectroscopy
for assessment of soil organic carbon (SOC) in agricultural soil. A spectral database was
constructed from 363 top-soil samples (0-25 cm) collected from anthropogenic soils formed
on Cretaceous, Palaeogene and Quaternary sediments in middle Dalmatia, Croatia. An average
soil organic carbon content, analyzed by method of Kotzman, was 17,13 g C kg and varies in
the range from 1,3-37,35 g C kg''. The soil spectral reflectance was measured under controlled
laboratory conditions using an ASD FieldSpec spectroradiometer operating in spectral range
350 - 1050 nm (VIS-NIR spectral region). We used data mining techniques - boosted regresion
trees to examine nonlinear relationships between SOC and the reflectance spectra. The
accuracy of the prediction model for train set assessed using R-squared (R?) and Root Mean
Squared Error (RMSE) were 0,62 and 0,162 respectively. These results suggest that boosted
regression trees model is acceptable for prediction of soil organic carbon (SOC).

Key words: reflectance spectroscopy, soil organic carbon, boosted regression trees
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Abstract

Pretreatment of lignocelluloses biomass is usually intended for preparing disposable organic
material for the enzymatic reactions, dividing hemicelluloses from the structure and destroying
crystalline structure of the cellulose.

During this process the change of the composition ratio within lignin : hemicelluloses :
cellulose, which influence on the particle size, degree of polymerization, pore volume, solubility
rate etc. is expected to happen. Although there are different types of pretreatment such as
mechanical, thermal, acidic, alkaline, (said chemical), as well as biological method.

Our study has been focused in preparing biomass for the anaerobic digestion for methane
profit, using calculated mixtures of different agro-forestry residues such as wheat straw,

mais straw etc., premixing them with animal wastes like manures and other organic wastes.
Experimental series have been performed with wide ratios of C:N and the results were positive
promising the great future.

Then we have followed a systematic procedure for the anaerobic biologic digestion process
design simulated in a fixed capacity chosen. As a result we have recommended an engineering
flow sheet for the specified biochemical process.

Key words: biomass pretreatment, methane process design, lignocelluloses material, anaerobic
digestion
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Abstract

Today we see interest in composting process, from economic, agricultural and environmental
point of view. Composting is a method of the biochemical degradation of organic material.
Composition process of compost affects its production and quality of soil, and also prevents
and controls the erosion. The aim of this study was to determine physical and chemical
properties of organic waste mixture during the composting process. Composting experiments
were carried out in glass composters, which were placed in incubators under anaerobic
condition, for both mesophilic (37°C) and thermophilic (50°C) conditions, respectively. The
organic residues which have been analyzed are: straw, leaves, cow manure, and humus. Various
physical and chemical parameters were analyzed in order to evaluate the composting material
before and after the process: organic matter, ash, organic carbon, total nitrogen, phosphate,
potassium, pH, electric conductivity. The physical and chemical parameters of compost were
analyzed at an interval of seven days.

Key words: organic waste, composting, anaerobic processes, mesophilic, thermophilic
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Abstract

The amount of agro-industrial waste, animal manure, which is a by-product of animal
production and waste emerged from plant production has increased due to increase

in agricultural production both in Turkey and in the world. Therefore, a sustainable
management of waste is required, and is a major challenge facing agricultural and industrial
sectors in Turkey. Composting, which is one of the valorisation methods used to accelerate
decomposition and stabilization of organic waste, is well known and is getting widespread.
This study covers design and instrumentation of four-automatically controlled pilot scale
aerated static pile composting systems based on engineering principles. With this system,
basic scientific data (decomposition rates of composting materials, optimum temperature and
humidity values, etc) which are required for construction of large-scale composting facilities
and operation of composting process will be obtained. The system consists of aeration system
pipes, control and data acquisition, measurement of composting variables (temperature, CO,/
O,/CH,, volumetric flow rates, energy consumption). In this study, each components of this
system will be introduced. This study has been conducted under the program of 1007 of the
scientific and technological research council of Turkey.

Key words: composting, instrumentation, aerated static pile composting
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Abstract

The water management is one of the key problems for many countries including Republic

of Moldova. In some cities groundwater has become an exclusive source of drinking water
supply. Some chemical parameters of water were determined by study of groundwater bodies
in Prut river basin and were later on used for the groundwater classification. Monitoring of
groundwater properties was conducted by sampling from water wells. The results of chemical
analysis were used for the preliminary identification, characterization and classification of
groundwater bodies. The chemical composition of groundwater highlights the importance
monitoring of groundwater bodies. Some heavy metals were analyzed in surface water from
national monitoring network. One hot spot (contaminated region) is the old pesticide deposit
“Chismichioi”, which was studied for the assessment of actual status at the surrounding
territory. It is one of the biggest deposits of toxic substances at the Low Danube Euro-region.
The following spectrum of POPs was identified in the samples: DDE, DDD, DDT, a-HCH,
b-HCH, g-HCH. The other toxic organic substances were studied also at this site: PAHs,
triazine pesticides and some other heavy metals. The general conclusion about the situation
around “Chismichioi deposit” is that the level of pollution from the time of the origination
(in 1979) is not changed in general. The zones with high pollution were eliminated and
recommendation was proposed for the mitigation of negative impact to the environmental and
water resources in this area of Moldova.

Key words: groundwater monitoring, heavy metals, environmental risk assessment

Acknowledgements

The work was supported by the project SciNetNatHazPrev TR11C1.01-02/309 and the NATO-
project EAP.SFP.984403.

$a2015_ao127

50" Croatian and 10" International Symposium on Agriculture 41



Section 1. Agroecology, Ecological Agriculture and Environment Protection

Agricultural water management in Turkey and
concept of virtual water

Belgin CAKMAK!, Zeki GOKALP?

'Ankara University, Agricultural Faculty, 06360 Ankara, Turkey, (e-mail: Belgin.Caraman@agri.ankara.edu.tr)
*Erciyes University, Agricultural Faculty, 38038 Kayseri, Turkey

42

Abstract

Water is the vital component of life. Although it is a renewable source, it is a limited resource
too. Water management encompasses the activities and services required for development,
distribution and various uses of water resources. The basic target in agricultural water
management is to prevent waste of water and to provide efficient water use in agriculture.
Water is essential in production of all kind of goods and various amounts of water are used
in production processes of goods and produces. The water used in production process of an
agricultural or industrial goods or services is called “virtual water”. The concept of “virtual
water” allows us to comprehend the role of water in production processes. With regard to
available water resources, Turkey is classified as country experiencing water deficits and

it is expected to be classified as water-poor country in the next decade. Therefore, Turkey
should make a great effort in water resources planning and management. Since agricultural
production is the greatest water consuming sector in Turkey, water saving should initially be
planned in food production. There is a close relationship between virtual water transfer-trade
and water resources management. Virtual water trade is a significant tool in efficient water
resources management. The countries experiencing water deficits may not produce the goods
and services requiring large amounts of water and export such products and transfer virtual
water. In this way, water saving is provided in one hand and maximum outcomes are achieved
per water unit on the other hand. In this study, agricultural water use of Turkey was briefly
assessed and effects of virtual water trade on agricultural water management were discussed.

Key words: agriculture, water management, virtual water, Turkey
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Abstract

Natural treatment systems are used as an alternative to conventional treatment systems.

They are commonly used for the treatment and management of municipal and industrial
wastewaters and these processes use minimal energy, labor and minimal or no chemicals. In
most cases, this approach results in a system that costs less to build and operate and requires
less energy than mechanical treatment alternatives. Among those natural treatment systems,
the constructed wetlands are the systems emulating the natural wetland systems. They are
commonly used for treatment of domestic and industrial wastewater in specially designed
basins with aquatic plants and easily be used for small-to-medium sized communities. Serious
interest in natural methods for waste treatments has reemerged throughout the world.
Constructed wetlands with their cheaper and easy construction, low energy and labor costs,
easy operation, maintenance and monitoring were specified as the primary issue in rural
development strategy document of State Planning Organization of Turkey. Almost all the
systems in Turkey are designed as sub-surface horizontal flow type constructed wetlands and
most of them are not able to perform as expected because of errors and mistakes made during
the design, construction, operation and maintenance of these systems. In this study, general
issues to be considered in design, construction, operation and maintenance of sub-surface
horizontal flow constructed wetlands commonly used in rural parts of Turkey for domestic
wastewater treatment purposes were assessed and current implementations in Kayseri Province
were investigated. Potential mistakes made in their design, construction, operation and
maintenance of them were pointed out and possible solutions were proposed

Key words: natural treatment, constructed wetlands, waste water, rural sections, Turkey
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SaZetak

JASPPer je EU/IPA projekt koji ima za op¢i cilj ocuvati morski okoli$ u pograni¢cnom
podrudju Hrvatske (Konavle) i Crne Gore (Herceg Novi, Tivat i Kotor). Podru¢je je izloZeno
intenzivnom turizmu izmedu travnja i listopada, podudarajuci se s toplinskom stratifikacijom
obalnog mora, koje je recipijent otpadnih voda iz Ispusta Cavtat (IC) na dubini 65 m i Ispusta
Traste (IT) na dubini 40 m. Mjerenja fizikalno-kemijskih parametara (dubina, temperatura,
salinitet, indirektno reducirana gusto¢a) i koncentracije nutrijenata, otopljenog kisika, klorofila
a i Stetnih bakterija upotrebljena su za procjenu utjecaja IC i IT na obalno more u kolovozu
2014. Akusticki Doppler-ov strujomjer je poloZen na morsko dno u blizini IC kako bi se
definirao rezim strujanja (brzina i smjer) u finoj razlucivosti (svaki metar vodenog stupca),
no podaci ¢e biti dostupni tek nakon zavrsetka zadatka, uklju¢uju¢i mjerenja iz kontrastnog
perioda tj. van turisticke sezone (izmijes$ani vodeni stupac zimi). Abundancija bakterija i
koncentracija nutrijenata otkrili su da nije bilo znac¢ajnog pritiska na okoli$ i potencijala

za prijenos zagadivala izmedu Hrvatske i Crne Gore, iako je bilo o¢ito da su bakterijska
opterecenja znacajno ovisna o ispustu otpadnih voda. IstraZivanje nije bilo usredotoc¢eno na
incidente u okoli$u, ve¢ na uobic¢ajeni rad obaju ispusta.

Kljucne rijedi: nutrijenti, eutrofikacija, otpadne vode, turizam, okoli§
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Abstract

JASPPer is EU/IPA project whose overall objective is the preservation of the marine
environment in the bordering area of Croatia (Konavle) and Montenegro (Herceg Novi, Tivat
and Kotor). The area is exposed to intense tourism between April and October, coinciding
with the thermal stratification of the coastal sea, which is the recipient of the wastewaters

from the Outfall Cavtat (OC) at depth of 65 m and Outfall Traste (OT) at depth of 40 m. The
measurements of physico-chemical parameters (depth, temperature, salinity, indirectly reduced
density) and concentration of nutrients, dissolved oxygen, chlorophyll a and harmful bacteria
were employed to estimate the impact of OC and OT on the coastal sea in August 2014. The
Acoustic Doppler Current Profiler was settled at the seabed near OC to define currents’ regime
(velocity and direction) in fine resolution (every metre of the water column), but the data will
be available only after the termination of the assignment, including the measurements from
the contrasting period i.e. off the tourist season (mixed water column in winter). The bacterial
abundance and concentration of nutrients revealed that there was no significant pressure on
the environment and potential for the transfer of pollutants between Croatia and Montenegro,
although it was obvious that bacterial loadings were highly dependent on the release of

the wastewaters. The research was not focused on the environmental accidents, but on the
common work of both outfalls.

Key words: nutrients, eutrophication, wastewaters, tourism, environment
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Abstract

Natural hazards in Ukraine pose a serious problem to communities and form a roadblock
to sustainable development. Earthquakes, landslides and floods have a strong impact on the
environment as well as on local economies.

Floods occur at 27% of the territory of Ukraine (165,000 km?). One third of population of
Ukraine lives in potentially dangerous areas. Landslides pose an additional threat both in
inland and coastal areas of Ukraine. Abrasion and landslides are causing loss of recreational
areas and agricultural lands, disappearance of unique landscapes. Earthquakes pose a threat to
assets and on the environment as the triggers of landslides and other geotechnical problems.
120 000 km? of Ukrainian territory (about 20 %) is located in seismically dangerous areas.

The paper presents analysis of methods and models for floods, landslides and seismic risks
assessment, methodology for risk mapping, natural hazards forecasting, national standards
and guidelines related to risk management in Ukraine. Methodologies and models used in
Ukraine to assess natural hazard are focused more on assessment of primary, direct economic
loss. Recommendations for improvement of methodologies, including assessment of indirect,
intangible as well as secondary loss, are given.

Key words: natural hazards, risk assessment, risk management
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Abstract

It is expected that nanoagriculture significantly improves current agronomic practices, by
enhancing the efficiency of managements of inputs to crops. Even though nanoagriculture is
just beginning to explore the applications of nanotechnology, it has a great potential with new
tools for the molecular treatment of diseases, weed control and enhancing the ability of plants
to absorb nutrients. However, nanotechnologies are developing at a much faster rate than our
knowledge of their impact on health and the environment.

Several questions were raised about the fate of nanomaterials in the agro-environment, both
those used in agriculture as fertilizers or for plant protection, as well as those resulting from
uncontrolled or accidental flows of nanomaterials.

Vascular plants and crops are of special concern as they could be exposed to risks of
bioaccumulation of metal nanoparticles (MeNPs) and their subsequent entry into the food
chain. So far, very few studies have been conducted on the plant’s response to the exposure to
MeNPs.

Several experiments are currently running at University of Udine to study the possible toxicity
of CeO, and TiO, NPs on barley (Hordeum vulgare L.) with the aim (i) to clarify whether such
materials influence the growth cycle of barley and the quality of caryopsis, and (ii) to evaluate
the possible MeNPs bioaccumulation in organs.

The preliminary results suggest the potential of meNPs to modify crop physiology and to
compromise the composition of barley caryopsis.

Key words: cerium oxide nanoparticles, titanium oxide nanoparticles, Hordeum vulgare,
phenology, caryopses nutritional quality
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Abstract

A method for production of antibacterial ZnO nanoparticles has been developed. The
technique combines passing an electric current with simultaneous application of ultrasonic
waves. Using high power ultrasound a cavitation zone is created between two zinc electrodes.
This leads to the possibility to create a volumetric electrical discharge in water. Creation of
such discharge leads to the depletion of the electrodes and the formation of ZnO nanoparticles,
which demonstrate antibacterial properties. At the end of this reaction the suspension of

ZnO nanoparticles is transported to a specially developed ultrasonic reactor, where the
nanoparticles are deposited on the textile. The nanoparticles are embedded into the fibers by
the cavitation jets (which are formed due to asymmetric bubble collapse in the presence of a
solid surface) directed towards the surface of textile at very high velocities. Fabrics coated with
ZnO nanoparticles using the developed method showed good antibacterial activity against E.
coli.

Key words: cavitation, nanoparticle, ultrasound, antibacterial textile
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Digitalizacija stani§ta NATURA 2000 na
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SaZetak

Donji Kamenjak (juzna Istra, Premantura) izniman je primjer bioloske raznolikosti. Oko
petine ukupne povrsine zauzimaju stanista NATURA 2000. U cilju odrzivog upravljanja
stani$tima dane su smjernice te je izradena karta stani$ta. Kartiranje je provedeno upotrebom
recentnih ortofoto snimaka i terenskim istrazivanjima tijekom 2014. godine. Tipizacija stanista
uskladena je prema Nacionalnoj klasifikaciji stani$ta (NKS). Ukupna kartirana povrsina na
podruéju Donji Kamenjak i medulinski arhipelag iznosi 407 ha od ¢ega su 18,8 % NATURA
2000 stani$ta. Medu utvrdenim zajednicama dominiraju stijene i strmci mediteranskih

obala Plantagini-Limonietum cancellati H-i¢ (1934) 1939 (NKS kod: F.4.1.1.) te travnjaci
Chrysopogoni-Euphorbietum nicaeensis H-i¢ (1956) 1958 (NKS kod: C.3.5.3.2.), koji se uslijed
napustanja tradicionalnog sustava uzgoja stoke slabo koriste kao pasnjacke povrsine. Takoder
su ustanovljeni travnjaci Chrysopogoni-Airetum capillaris H-i¢ (1956) 1963 (NKS kod:
C.3.6.2.2.) te sastojine Juniperus oxycedrus (NKS kod: D.3.4.2.3.) nastale u procesu sukcesije.
Kao optimalno pasno optereéenje za ovakve travnjake preporucujemo 1 do 2 ovce / ha
(umjereni intenzitet). Rezultati ovih istrazivanja mogu doprinijeti o¢uvanju biljne raznolikosti
te odrzivosti stani$ta u procesu sukcesije.

Kljucne rije¢i: Donji Kamenjak, vegetacija, NATURA 2000, pasno opterecenje, GIS
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Abstract

Donji Kamenjak (south Istria, Premantura) is an exceptional example of biodiversity. About
one fifth of the total area occupied by the NATURA 2000 habitat. In order to develop a
sustainable habitat management, guidelines and habitat map were made. Mapping was
conducted using recent orthophoto images and field research during 2014. Typification of
habitats was adjusted according to the National Classification of habitats (NCS). The total
mapped areas in Donji Kamenjak and Medulin archipelago is 407 hectares of which 18.8 %
of Natura 2000 habitats. Among the established communities dominated are: rocks and cliffs
of the Mediterranean coasts Plantagini-Limonietum cancellati H-i¢ (1934) 1939 (NCS code:
F.4.1.1.) and grasslands Chrysopogoni-Euphorbietum nicaeensis H-i¢ (1956) 1958 (NCS code:
C. 3.5.3.2.), which are due to the abandonment of traditional livestock farming systems rarely
used as pastures. Also, we established grasslands Chrysopogoni-Airetum capillaris H-i¢ (1956)
1963 (NCS code: C.3.6.2.2.) and stands of Juniperus oxycedrus (NCS code: D.3.4.2.3.) incurred
in the process of succession. As the optimal load grazing for these grasslands we recommend
1 to 2 sheep / ha (moderate intensity). The results of this research can contribute to the
conservation of plant diversity and sustainability of habitats in the process of succession.

Key words: Donji Kamenjak, vegetation, Natura 2000, load grazing, GIS
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SaZetak

Predmet ovog istrazivanja bila je inventarizacija, odnosno utvrdivanje prisutnosti i
zastupljenosti samoniklih vrsta vo¢aka Park $ume Staréevica. U radu su prikazani i rezultati
analiza karakteristika lokaliteta i prate¢ih drvenastih vrsta u zajednici. Inventarizacija
samoniklih vrsta vocaka izvr$ena je na bazi reprezentativnih uzoraka u skladu s jednom od
osnovnih metoda - “releve” - uzimanjem fitocenoloskih snimaka na probnim povr$inama.
Odabrana veli¢ina probnih povrsina (poligona) iznosila je 20 x 20 metara. Nakon prikupljanja
podataka na terenu (odredivanja lokacija koristenjem GPS-a), izradena je karta kori$tenjem
programa WinGIS 2000. Zastupljenost samoniklih vrsta jabuke, kruske, tre$nje i oskoruse

na prouc¢avanom podrudju utvrdena je kori$tenjem standardne metode $vicarsko-francuske
fitocenoloske $kole Braun-Blanquet-a. Za svaku voénu vrstu utvrdeni su brojnost, pokrovnost
i stupanj prisutnosti. Na 37 poligona inventarizirano je ukupno 1134 stabla od ¢ega 43 stabla
divlje jabuke, 27 stabala divlje kruske, 110 stabala divlje tre$nje i 3 stabla oskoruse. Ostala stabla
predstavljaju ostale Sumske vrste.

Klju¢ne rijeci: divlja jabuka, divlja kruska, divlja tre$nja, oskorusa, karta, fitocenoloski snimak
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Abstract

The aim of this research was to do inventory and to determine the presence and representation
of wild fruit trees in Starcevica Forest Park, and to analyse the site and associated woody
species in community. Inventory of wild fruit trees was done on the basis of representative
samples in accordance with one of the basic methods - “releve” - taking phytocoenological
records from the plot area. Selected plots size (polygons) was 20 x 20 meters. After the data
was gathered in the field (determination of locations using GPS) the map was created using
WinGIS 2000 program. Representation of the wild trees of apple, pear, cherry and service

tree in the study area was determined using the standard methods of the Swiss-French
phytocenological school, Braun-Blanquet’s. For each fruit species abundance, cover and degree
of presence were determined. On 37 polygons 1134 trees were inventoried, of which 43 wild
apple trees, 27 wild pear trees, 110 wild cherry trees and 3 service trees. Other trees represent
other forest types.

Key words: wild apple, wild pear, wild cherry, service tree, map, phytocenological records
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(Schoenus nigricans L.) u podnoZju planine
Obruc¢
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Sazetak

Planina Obru¢ (sjeverozapadni Dinaridi, Hrvatska) uvrstena je zbog iznimno vrijednog biljnog
svijeta u botanic¢ki vazna podruéja Hrvatske (Important Plant Area, IPA). U podnozju ove
prirodoznanstveno vrijedne planine u predjelu Zala/Brgudac na nadmorskoj visini od oko 500
m pronasdli smo travnjacke sastojine u kojima prevladava crnkasta $iljevina (Schoenus nigricans
L.). Izgledom i ekologijom ove se travnjacke sastojine razlikuju od svih dosad poznatih

biljnih zajednica Obruca, odnosno sjeverozapadnih Dinarida. Koriste¢i metodu standardnih
vegetacijskih istrazivanja (srednjoeuropska fitocenologka $kola) utvrdili smo botani¢ki sastav i
fitocenolosku pripadnost ove specifi¢ne biljne zajednice. Na temelju uvida u desetak na¢injenih
vegetacijskih snimki proucavane sastojine moguce je uvrstiti u endemicnu asocijaciju Genisto
holopetalae-Caricetum mucronatae Horvat 1956. Stovise, ove se travnjacke sastojine mogu
izdvojiti u posebnu, dosad neopisanu subasocijaciju s crnkastom $iljevinom i travom modrom
beskoljenkom (Molinia coerulea (L.) Moench s.1.) kao razlikovnim vrstama. IstraZene sastojine
jasno su odredene karakteristicnim vrstama zajednice, kao i brojnim vrstama sveze Saturejon
subspicatae, odnosno reda Scorzoneretalia villosae. Zbog napustanja tradicijskog gospodarenja
proucavane sastojine izloZene su sekundarnoj sukcesiji, koju je jo$ viSe ubrzalo riperanje tla i
posumljavanje sadnicama crnog bora prije nekoliko desetljeca.

Klju¢ne rijeci: Genisto holopetalae-Caricetum mucronatae, planina Obrud, Schoenus nigricans,
sjeverozapadni Dinaridi
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Abstract

Due to its exceptionally valuable flora, Mount Obru¢ (north-western Dinarides, Croatia)

has been declared an Important Plant Area (IPA) of Croatia. At the foot of this scientifically
valuable mountain, in the area of Zala/Brgudac, at an elevation of approximately 500 metres,
grassland stands with Schoenus nigricans L. as the dominant species have been found. With
their appearance and ecology, these grassland stands differ from all the, until now, known
plant communities on Obru¢ and the north-western Dinarides. Using the method of standard
vegetation research (Central European School of Phytosociology) we have determined the
botanical composition and phytosociological classification of this specific plant community. On
the basis of ca. ten vegetation relevés, this stand can be included in the endemic association of
Genisto holopetalae-Caricetum mucronatae Horvat 1956. Moreover, these grassland stands can
be separated as a specific, previously undescribed sub-association with S. nigricans and Molinia
coerulea (L.) Moench s.1. as distinctive species. The studied stands are clearly distinguished by
the characteristic species of the community, and also by the numerous species of the Saturejon
subspicatae alliance and the Scorzoneretalia villosae order. Since these areas are not maintained
in the traditional way anymore, the studies stands are left to secondary succession, which was
accelerated by the ripping of the soil and the planting of black pine seedlings a few decades ago.

Key words: Genisto holopetalae-Caricetum mucronatae, Mount Obru¢, Schoenus nigricans,
north-western Dinarides
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SaZetak

Buca se uzgaja prvenstveno s ciljem proizvodnje buc¢inog ulja. Udio sjemenki za proizvodnju
bucinog ulja, u odnosu na cijelu bucu iznosi 3%, dok se 97% od ukupne mase odnosi na puplu
i koru. Dio pulpe koja ¢ini najve¢i dio ostatka proizvodnje bu¢inog ulja samo se manjom
mjerom koristi u neposrednoj hranidbi svinja. Iz tog razloga zbrinjavanje tih ostataka zahtjeva
upotrebu novijih tehnologija. Jedna od takvih je anaerobna fermentacija koja predstavlja
nacin obrade poljoprivrednih ostataka s visokim udjelom organske tvari. Prema legislativi EU,
poljoprivredna biomasa se suprotno dosadasnjoj praksi (zaoravanje), viSe ne smije ostavljati
neposredno na tlu. Slijedom navedenog, pulpa buce mogla bi se koristiti kao sirovina za
proizvodnju bioplina procesom anaerobne fermentacije, ¢ime bi se iskoristila cjelokupna masa
buce. Nadalje, nakon procesa anaerobne fermentacije ostati ¢e fermentirani ostatak, koji je u
skladu s legislativom Europske unije. Anaerobna fermentacija provesti ¢e se u laboratorijskom
bioplinskom postrojenju u Sloveniji, nakon ¢ega ce se izraditi krivulje proizvodnje bioplina.
Kao sirovine koristiti ¢e se: zelena masa bude i nedozreli plodovi buce te pulpa dozrelih

buca. Za proizvodnju bioplina biti ¢e kori$ten mezofilni proces anaerobne fermentacije. Od
kemijskih analiza digestiranog ostataka odrediti ¢e se pH uzoraka, elektroprovodljivost, ukupni
dusik, kalij i natrij te mikro, makroelementi i teski metali (Ca, Mg, Mn, Zn, Cu, Fe, Pb, Cd, Nij,
As, Hg, Co, Cr).

Klju¢ne rijeci: pulpa buce, anerobna fermentacija, fermentirani ostatak.
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Abstract

Cultivation of pumpkins is primarily carried out for the purposes of pumpkin seed production
for pumkin seed oil production. When talking about cultivation of pumpkin for seeds, it
should be noted that the proportion of seeds for further processing in respect of the entire
pumpkin is only about 3%, whereas 97% is the remaining pulp. In addition, pumpkin fruit

can be used in the juvenile stage as vegetable, and in the ripe stage for animal feed. Since it
represents a potential threat to the environment, there is a need for finding the proper solution
for processing and quality disposal of such waste. In addition, due to increasingly stringent
environmental regulations, the disposal of organic waste. Thus, anaerobic digestion is a
technology that could solve problems concerning organic waste disposal, and could lead to
achieving a sustainable utilization of agricultural biomass as a RES. Given the above, but also
from the aspect of its composition and potential, pumpkin pulp could be suitable raw material
for the process of anaerobic digestion, and biogas production. Anaerobic digestion will be
carried out at the University of Ljubljana Faculty of Biotechnology, in mesophilic conditions,
for a period of 21 or 30 days at T=37°C in a temperature-controlled incubator and will be give
full-scale production of biogas from pumpkin pulp. Grinded pumpkin pulp and immature
fruits of pumpkin will be used as substrate. Analysis of fermented residue will be carried out at
the University of Zagreb Faculty of Agriculture. Determination of pH, electrical conductivity,
total nitrogen will be conducted as well as spectrophotometric and determination of potassium
and sodium using atomic absorption spectrometry will be conducted. The content of trace
elements and heavy metals will be determined by atomic absorption spectrometry (Ca, Mg,
Mn, Zn, Cu, Fe, Pb, Cd, Nij, As, Hg, Co, Cr).

Key words: pumpkin pulp, anaerobic digestion, fermented residue.
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Prerequisite for the development of ecotourism
on the territory of the town of Zlatograd and
possible environmental issues

Ekaterina GEORGIEVA VALCHEVA, Krasimir VLADIMIROV ALEKSANDROV

Agricultural University of Plovdiv, Mendeleev 12, 4000 Plovdiv, Bulgaria, (e-mail: katia_valcheva@abv.bg)

Abstract

The basis for the development of ecotourism in Bulgaria is the tourist resource that provides a
system of protected areas and historic cultural heritage. One of the key elements of ecotourism
are the environmental protection and the creation of real opportunities for economic
prosperity and livelihood of communities in settlements near the protected areas. Tourism is
considered a priority in the economic development not only in Zlatograd Municipality, but
also in Smolyan District. The main prerequisite for the successful development of tourism

in the municipality is the realistic assessment of the factors that are relevant to tourism. The
studied area is one of the few significant Rhodope areas which has a huge potential for the
development of ecotourism. Zlatograd Municipality is located about 300 km from the capital
Sofia and 70 km from the international resort Pamporovo. The town of Zlatograd is already
using its rich potential for tourism. The natural and historical factors are those which give a
competitive advantage to Zlatograd Municipality.

Object of this study is the town of Zlatograd as an ecotourism destination and the possible
environmental issues resulting from the development of tourism.

Key words: anthropogenic pressures, sustainable management, ecotourism, biodiversity,
protected areas
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Sazetak

Strateski menadzment se moZe definirati kao umjetnost i znanost formuliranja, primjene

i procjene u¢inaka unakrsno funkcionalnih odluka koje omoguéuju organizaciji postici

svoje ciljeve (David, 2007.). Cilj je strateskog poslovnog upravljanja stvoriti stratesku tj.
konkurentsku prednost u odnosu na ostale organizacije na trzistu...(Brester i Penn, 1999.).
Prema istim autorima, odnosno Porteru (1980.), uspje$ne tvrtke primjenjuju jednu od tri
strategije: (1) strategiju niskih troskova -“a low-cost strategy”, (2) strategiju diferencijacije
-“differentiation strategy”, i (3) strategiju fokusiranja -“focus strategy®. Polazeéi od pretpostavke
i istrazivanja kako je postizanje i zadrzavanje konkurentske prednosti (David, 2011) i poslovni
uspjeh u pozitivnoj vezi sa strateskim planiranjem na razini organizacije, predmet rada je
primjena strateSkog upravljanja u agrobiznisu koji obuhvaca literaturni pregled istrazivanja u
pojedinim zemljama Europe, SAD-a, Juzne Amerike, Australije i Novog Zelanda. Analizirani
su dostupni radovi u Hrvatskoj koji se odnose na primjenu strate§kog menadzmenta u
agrobiznisu, to¢nije djelatnosti poljoprivrede i prehrambene industrije. Cilj je rada utvrditi
radirenost primjene koncepta strateSkog menadzmenta tvrtki iz podrucja agrobiznisa u
Hrvatskoj i prevladavajuce strategije.

Kljucne rijeci: stratesko upravljanje, agrobiznis.
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Strategic planning in agribusiness - the
experiences of developed countries and lessons
for Croatia

Zeljka BEDEK', Mario NJAVRO?
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(e-mail: zeljka.bedek@hcphs.hr).

*University of Zagreb, Faculty of Agriculture, Department of Management and Rural Entrepreneurship, Sveto§imunska cesta 25,
10000 Zagreb, Croatia.

Abstract

Strategic management can be defined as the art and science of formulating, implementing,
and evaluating cross-functional decisions that enable an organization to achieve its objectives
(David, 2007). The purpose of strategic business management is to build a strategic (or
competitive) advantage over rival firms (or organizations)...(Brester and Penn, 1999).
According to same authors, respectively Porter (1980), successful companies employ one of
three strategies: (1) a low-cost strategy, (2) a differentiation strategy, or (3) a focus strategy.
Based on the assumptions and research that strategic management is all about gaining and
maintaining competitive advantage (David, 2011) and that business success is positively
related to strategic planning at organizational level, the object of paper is the application of
strategic management in agribusiness, which includes a literature review of research in the
various countries of Europe, USA, South America, Australia and New Zealand. We analysed
the available papers in Croatia, which relate to the application of strategic management in
agribusiness, namely agriculture and food industries. The aim of the paper was to determine
the extent of application of the concept of strategic management in agribusiness companies in
Croatia and the prevailing strategies.

Key words: strategic management, agribusiness.
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Samoniklo i uzgajano bilje kao moguca
turisticka atrakcija na primjeru Primorsko-
goranske Zupanije

Sonja SISIC, Marko RANDIC, Marko MODRIC

'Javna ustanova ,,Priroda“, Grivica 4, 51000 Rijeka, Hrvatska (e-mail: marko.randic@ju-priroda.hr)
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SaZetak

Pojedine turisticke regije u svijetu temelje svoju turisticku ponudu na atrakcijama biljnog
svijeta (Provansa - lavanda i aromati¢no bilje, JuZnoafri¢ka republika — bogata i endemi¢na
flora, Azija - ljekovito bilje/“herbalni® turizam itd.). Prema klasifikaciji turisti¢kih atrakcija
biljni svijet je stoga u mnogim krajevima visoko rangiran zbog vaznosti za razvitak turizma.
Iako Primorsko-goranska Zupanija obiluje bioloskom raznoliko§¢u, Zivotinjski (fauna) i

biljni svijet (flora i vegetacija) je jos uvijek nedovoljno iskoristen turisti¢ki resurs. Cilj rada

je provesti anketu medu turistickim zajednicama i turisti¢ckim djelatnicima na podrudju
Primorsko-goranske zupanije i utvrditi u kojoj se mjeri uvrijezila spoznaja o bilju kao vrijednoj
i potencijalnoj turisti¢koj atrakciji te u kojoj je mjeri turizam temeljen na samoniklom
endemi¢nom, rijetkom, dekorativnom, ljekovitom i/ili uzgajanom (stare autohtone sorte) bilju
uopce razvijen. Na temelju rezultata istrazivanja pripremljen je i pregled moguc¢ih ,,biljnih®
turistickih atrakcija za podruéje. Najveéi napredak u ovom podrudju razvitka turizma odit je
na otoku Lo$inju, iako i drugdje postoje naznake turisticke ponude bazirane na bogatstvima
biljnog svijeta. Predlazu se neke od mogu¢nosti za unaprjedenje turisti¢cke ponude temeljene na
atrakcijama biljnog svijeta u Primorsko-goranskoj Zupaniji.

Klju¢ne rijeci: flora, autohtone sorte, ljekovito i aromati¢no bilje, turisticka atrakcija,
Primorsko-goranska Zupanija
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Wild-growing and cultivated plants as a
possible tourist attraction using the example of
the County of Primorje-Gorski Kotar

Sonja SISIC, Marko RANDIC, Marko MODRIC

'Priroda Public Institution, Grivica 4, 51000 Rijeka, Croatia (e-mail: marko.randic@ju-priroda.hr)

Abstract

Some tourist regions around the world base their offer of tourism on the attractions of the
plant world (Provence - lavender and aromatic plants, South Africa - rich and endemic flora,
Asia — medical plants and herbal tourism etc.). Among tourist attractions, the plant world

is in many places highly ranked with regard to its importance for tourism. Although the
County of Primorje-Gorski Kotar abounds in biodiversity, its fauna, flora and vegetation are
still underutilised as a tourism resource. The aim of this paper is to conduct a survey among
tourist boards and tourism professionals in the area of the County of Primorje-Gorski Kotar
and to determine to what extent plants have been recognised as a valuable and potential
tourist attraction and to what extent tourism based on wild-growing endemic, rare, decorative,
medicinal and/or cultivated plants (old indigenous cultivars) has been developed. Based on
the results of the survey, we prepared an overview of possible plant-based tourist attractions
for the region. The greatest progress in this area of tourism is noticeable on the island of
Log$inj, although some indications for a tourism offer based on local plants also exist elsewhere.
Furthermore, we recommended some steps to increase the offer of tourism based on the
attractions of the plant world in the County of Primorje-Gorski Kotar.

Key words: flora, indigenous cultivars, medicinal and aromatic plants, tourist attraction,
County of Primorje-Gorski Kotar
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Analiza ekonomike proizvodnje pSeni¢nog
brasna u isto¢noj Hrvatskoj
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Sazetak

Opdi cilj istrazivanja bio je utvrditi stavove o agroekonomskim pitanjima povezanim

s preradom pSenice. Istrazivanjem, koje je provedeno u 2013. godini, je obuhvaceno

ukupno 18 mlinova razli¢itih preradbenih kapaciteta i starosti izgradnje na podrudju Cetiri
Zupanija istocne Hrvatske, izabranih namjernim odabirom, s ciljem prikupljanja podataka

o ¢injeni¢nom stanju, uvjetima proizvodnje i prodaje, a zbog sagledavanja trzi$nog stanja
izdvojenog sektora na trzi$tu Republike Hrvatske. Podaci su prikupljeni prigodno sastavljenim
upitnikom. Temeljem prikupljenih podataka pokazalo se koji su najzastupljeniji finalni
proizvodi izdvojenih i ispitanih proizvodniih kapaciteta, utvrdeni su prosje¢ni iznosi troskova
po jedinici finalnog proizvoda, materijala proizvodnje (osnovni i pomo¢ni materijali, energija,
ambalaza, inventar i sl.), iznos troskova sredstava za rad (amortizacija, troskovi odrzavanja
imovine, premije osiguranja, kamate na kredite, tro$kovi ¢uvanja objekta i opreme), iznos
tros$kova radne snage i ukupan iznos proizvedenih sporednih proizvoda. Obavljenom
statistickom analizom prikupljenih podataka o proizvodnji pSeni¢nog bragna, izdvajanjem 22
varijable kod kojih je bilo moguce primijeniti parametrijske statisticke metode. Primjenom
Kolmogorov-Smirnov Z-testa (testiranjem znacajnosti odstupanja od Gaussove krivulje),
utvrdeno je kako distribucija rezultata za ve¢inu varijabli statisticki zna¢ajno odstupa od
Gaussove krivulje, stoga se u analizi podataka koristile ne parametrijske statisticka metode.

Kljucne rijeci: brasno, troskovi, upitnik, proizvodnja
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Economic analysis of production wheat flour in
eastern Croatia

Davor BALAZ!, Krunoslav ZMAIC}, Josko SINDIK?

"University of ].J. Strossmayer in Osijek, Faculty of Agriculture, Kralja Petra Svaci¢a 1d, 31000 Osijek, Croatia,
(e-mail: davor.balaz@gmail.com)
Institute of Anthropology, Gajeva 32, 10000 Zagreb, Croatia

Abstract

The overall objective of the study was to determine positions on the agroeconomic issues
related to the processing of wheat. The survey, conducted in 2013, included a total of 18 mills
of various processing capacities and age of building in the four counties of eastern Croatian
elected deliberate choice, with the aim of collecting data on the facts, the conditions of
production and sales, and due consideration of the market situation separated sector on the
Croatian market. Data were collected conveniently constructed questionnaire. Based on the
collected data showed that the most common final products isolated and surveyed proizvodniih
capacity, average cost per unit is the final product, material production (basic and auxiliary
materials, energy, packaging, inventory, etc..), The costs of funds for the work (depreciation,
maintenance of assets, insurance premiums, interest on loans, the cost of keeping the facility
and equipment), the amount of labor costs and the total amount produced by-products.
Performed statistical analysis of the data collected on the production of wheat flour, allocating
22 variables for which it was possible to apply parametric statistical methods. By using the
Kolmogorov-Smirnov Z-test (testing the significance of deviations from the Gaussian curve),
it was found that the distribution of results for most variables significantly deviates from the
Gaussian curve, so the data analysis used non parametric statistical methods.

Key words: flour, costs, questionnaire, production
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Inheritance of the high oleic trait in high oleic
sunflower genotypes

Claudio FERFUIA, Filip POSCIC, Fabrizio GINALDI, Gian PAOLO VANNOZZI

University of Udine, Department of Agricultural and Environmental Sciences, Via delle Scienze, 206 — 33100 Udine, Italy,
(e-mail: claudio.ferfuia@uniud.it)

Abstract

All High Oleic (HO) sunflower genotypes derived from the Pervenets mutant. Research on
genetic control of the HO trait led to several hypotheses on the number of genes, on their
dominance relationships and maternal influence on the trait. Our approach to study the
inheritance of the HO trait was based on the cross between HO inbred lines only. Therefore,
Pervenets allele (Ol) was homozygous. All variation observed across generations was due to
other genetic factors. Two HO inbred lines were crossed and each successive plant generation
was analyzed (F, F, and F,). A classical approach based on segregation pattern fitting and a
quantitative genetic approach (generation means) were performed. Parental lines and F, plants
showed a HO stable phenotype. Conversely, in the F, plant generation some individual seeds
appeared showing a low oleic phenotype. In the seeds collected from one plant a longitudinal
gradient in oleic acid content was found. A phenotypical maternal effect was suggested on

the trait. A 13:3 segregation ratio (non recombinant — recombinant) fitted well the data. The
hypothesis of epistasis or suppression was supported and thus the hypothesis that two genes,
in addition to O, were involved in HO trait control. Using the F, seed families as unit of
measurement, the two-gene model failed. A third element seems involved in HO trait control.
This element could be a combination of modifier genes. These results give some indications for
breeding activity in HO sunflower.

Key words: HO phenotype, Segregating Population, Half-seed Technique
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Oplemenjivacka vrijednost krizanaca IBM
populacije kukuruza u Hrvatskoj i Turskoj

Andrija BRKIC, Ivan BRKIC, Antun JAMBROVIC, Tatjana LEDENCAN, Zvonimir ZDUNIC,
Josip BRKIC, Maja MAZUR, Mario FRANIC, Domagoj SIMIC

Poljoprivredni institut Osijek, Juzno predgrade 17, 31000 Osijek, Hrvatska, (e-mail: andrija.brki¢@poljinos.hr)

SaZetak

Oplemenjivacka vrijednost inbred linija per se manje je vazna od oplemenjivacke vrijednosti
hibrida u oplemenjivanju kukuruza. Isto tako, u istrazivanjima vezanim uz mapiranje lokusa
kvantitativnih svojstava, ispitivanje krizanaca cijepajuc¢ih populacija (nakon krizanja s
elitnim komplementarnim linijama testerima), predstavlja glavni fokus istrazivanja. U svrhu
genetickog ispitivanja svojstava kukuruza (fotosintetska aktivnost tijekom cvjetanja i prinos
zrna) u nekoliko okolina s vise ili manje povoljnim uvjetima, kori$teni su krizanci (TC)
populacije medukrizanih B73xMo17 (IBM) rekombinantnih inbred linija (RIL). Ukupno 212
krizanih IBM rekombinantnih inbred linija, zajedno sa Cetiri standarda posijano je prema
nepotpunom bloknom dizajnu u dva ponavljanja u dvije geografski udaljene okoline Hrvatske
(Osijek) i Turske (Altinova). Na obje lokacije utvrdene su statisticki znacajne razlike unutar
krizanaca IBM RIL za vrijednosti maksimalnog kvantnog prinosa fotosustava II (Fv/Fm) i
indeksa ucinkovitosti fotosinteze (PI,, ). Razlike u srednjim vrijednostima izmedu lokacija
nisu bile statisticki znacajne za Fv/Fm (0.80 i 0.81), dok je za PI, . (5.09 i 3.93) utvrdena
statisticka znacajnost, kako u Osijeku, tako i u Altinovi. Rezultati za prinos zrna, kao i
agronomski te kvantitativno- geneticki aspekti pokusa bit ¢e objasnjeni i prezentirani.

Klju¢ne rijeci: geografski udaljene okoline, IBM populacija, kukuruz, oplemenjivacka
vrijednost krizanaca, kvantitativna genetika
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Testcross performance of IBM maize
population in Croatia and Turkey

Andrija BRKIC, Ivan BRKIC, Antun JAMBROVIC, Tatjana LEDENCAN, Zvonimir ZDUNIC,
Josip BRKIC, Maja MAZUR, Mario FRANIC, Domagoj SIMIC

Agricultural institute Osijek, Juzno predgrade 17, 31000 Osijek, Croatia, (e-mail: andrija.brki¢@poljinos.hr)

Abstract

In hybrid breeding, per se performance of inbreds is less important compared to hybrid
performance. Subsequently, in an experiment on mapping of quantitative trait loci, testcross
evaluation of segregating populations after testcrossing to elite complementary tester

inbreds is of major interest. We used testcrosses (TC) of the intermated B73xMo17 (IBM)
recombinant inbred line (RIL) population to study genetics of maize traits relevant to plant
performance (photosynthetic performance during flowering and grain yield) in several (non)
stress environments. Total of 212 testcrossed IBM RILs together with four hybrid checks were
planted as an incomplete block design with two replications in two distant environments

of Croatia (Osijek) and Turkey (Altinova). There were significant differences among the

TC IBM RILs for maximum quantum yield of photosystem II (Fv/Fm) and photosynthetic
performance index on absorption basis (PI, ) in both locations. Mean difference between two
distant locations was not significant for Fv/Fm (0.80 and 0.81) and significant for PI, . (5.09
and 3.93) in Osijek and Altinova, respectively. Results for grain yield as well as agronomic and
quantitative genetic aspects of the experiment will be presented and discussed.

Key words: distant environments, IBM population, maize, testcross performance, quantitative
genetics
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Imbibicija, klijanje i rani rast hibrida kukuruza
u razli¢itim uvjetima osmopriminga
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Gordana BUKVIC?
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SaZetak

Na ucinak osmopriminga sjemena, kao jednostavne i okoli$no prihvatljive metode kojom je
moguce ublaziti posljedice abiotskog stresa na rast, razvoj i realizirani prinos kukuruza utjece
niz ¢imbenika. Cilj ovog rada bio je procjena ucinka vremena trajanja osmopriminga (12, 24,
36148 sati), vodnog potencijala osmotske otopine dobivene primjenom polietilen glikola
6000 (-0,295 i -0,735 MPa) i genotipa (FAO grupa 300, 400, 500 i 600) na imbibiciju, klijanje
(energiju klijanja i klijavost) te rani rast (duljinu i prinos svjezZe mase korjencica i stabljike
klijanaca) domacih hibrida kukuruza. Rezultati analize varijance ukazali su na znac¢ajnost
udinka vremena trajanja osmopriminga, vodnog potencijala osmotske otopine i genotipa,
kao i na znacajnost njihovih interakcija za istrazivana svojstva. Korelacije izmedu svojstava
bile su od znac¢ajno negativnih do pozitivnih. Dobiveni rezultati ukazuju da je za postizanje
maksimalnog u¢inka osmopriminga potrebna prilagodba uvjeta osmopriminga za svaku
specifi¢nu grupu genotipova.

Klju¢ne rijeci: kukuruz, osmopriming, imbibicija, klijanje, rani rast
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Imbibition, germination and early growth of
maize hybrids under difterent conditions of
osmopriming

Luka ANDRIC!, Nikolina SIMIC', Sonja GRLJUSIC!, Ivica BERAKOVIC!, Dejan AGIC?,
Gordana BUKVIC?

!Agricultural Institute Osijek, Juzno predgradje 17, 31000 Osijek, Croatia, (e-mail: Luka.Andric@poljinos.hr)
*University Josip Juraj Strossmayer in Osijek, Faculty of Agriculture in Osijek, Kralja Petra Svacica 1d, 31000 Osijek, Croatia

Abstract

Effects of seed osmopriming as a simple and environment friendly technique by which is
possible to decrease consequences of abiotic stress on growth, development and realised maize
yields are determined by many factors. The aim of this study was to evaluate the influence of
osmopriming duration (12, 24, 36 and 48 hours), water potential of osmotic solution prepared
by using polyethylene glycol 6000 (-0.295 and -0.735 MPa) and genotype (FAO groups 300,
400, 500 and 600) on imbibition, germination (germination energy and germination) and

early growth (length and fresh mass yield of seedling radicle and hypocotyl) of domestic maize
hybrids. Results of analysis of variance indicated that osmopriming duration, water potential of
osmotic solution and genotype as well as their interactions significantly affected all investigated
traits. Correlations of investigated traits varied from significantly negative to positive. The
obtained results have shown that adjustment of osmopriming conditions for each specific
group of genotypes is required to achieve best osmopriming effects.

Key words: maize, osmopriming, imbibition, germination, early growth
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Molekularna varijabilnost lokalnih populacija i
komercijalnih kultivara crvene djeteline

Snjezana BOLARIC!, Tomislav IVANUSIC? Dubravka DUJMOVIC PURGAR', Toni SAFNER!,
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SaZetak

Lokalne populacije crvene djeteline predstavljaju vrijedan izvor genetske varijabilnosti u
oplemenjivackim programima razvoja novih domacih kultivara adaptiranih za uzgoj u
razli¢itim okolinskim uvjetima. Cilj rada bio je prouciti molekularnu varijabilnost izmedu
i unutar lokalnih populacija crvene djeteline u odnosu na komercijalne kultivare i utvrditi
njihovu medusobnu divergentnost koristenjem AFLP-molekularnih markera. Prouc¢avano
je 13 hrvatskih lokalnih populacija i devet domacih i stranih komercijalnih kultivara. U
istrazivanje je bilo uklju¢eno 20 individua po populaciji. U AFLP analizi kori$tena su Cetiri
para kombinacija pocetnica. AFLP PCR-fragmenti ocitani su softverom Gene Mapper V
4.0 i scanAFLP-om. U izracunu koeficijenta sli¢nosti izmedu parova individua koristen

je koeficijent sli¢nosti prema Dice-u. Matrica sli¢nosti koritena je u analizi molekularne
varijance (AMOVA) i odredivanju medupopulacijske udaljenosti (F,).

Analizom molekularne varijance utvrdene su znacajne razlike u varijabilnosti izmedu grupa
populacija [lokalne populacije vs. kultivari; (dJSTz 0,031; p<0,001)], izmedu individua unutar
grupa (CDSTz 0,037; p<0,001) i unutar svih proucavanih populacija (@STz 0,932; p<0,001).
Analizom varijance utvrdena je veca varijabilnost kod lokalnih populacija u odnosu na
kultivare.

Kljucne rijeci: Trifolium pratense L., AFLP, AMOVA, PCoA

Napomena

Ovi materijali temelje se na projektu koji je financirala Hrvatska zaklada za znanost pod
brojem 04.01/48. uz sufinanciranje Bc Instituta d.d. Zagreb
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Molecular variability of local populations and
commercial cultivars of red clover
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Abstract

Local populations of red clover represent valuable source of genetic variability in breeding
programs for developing novel domestic cultivars adapted for production in different
environmental conditions. The goals of this research were to study molecular variability
among and within local populations of red clover in relation to commercial cultivars, and to
assess their mutual diversity using AFLP molecular markers. The study covered 13 Croatian
local populations and nine domestic and introduced commercial cultivars. Each population
was represented by 20 individual plants. Four combinations of primers were used for AFLP
analysis. Gene Mapper v.4.0 and scanAFLP software was applied for visualization of AFLP
PCR fragments. Similarity between pairs of individuals was calculated using Dice similarity
coefficient. The matrix of similarity was used in analysis of molecular variance (AMOVA) and
assessment of distance among populations (F, ).

The results of AMOVA indicate significant differences in variability among groups of
populations [local populations vs. cultivars; (CDSTz 0,031; p<0,001)], among individuals within
groups ((DST= 0,037; p<0,001) and within all populations (QDST: 0,932; p<0,001). Analysis of
variance showed greater variability in local population in relation to cultivars.

Key words: Trifolium pretense L., AFLP, AMOVA, PCoA

Remark

These materials are based on the project funded by Croatian Science Foundation, no. 04.01/48,
with co-bunding by Bc Institute, Zagreb.
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SaZetak

U Hrvatskoj u proizvodnji virdzinijskog duhana zastupljeni su citoplazmatsko musko

sterilni (CMS) F1 hibridi. Duhan je samooplodna vrsta i heterozis je manje izraZen nego

kod strano-oplodnog bilja. Poljski pokus s deset novih oplemenjivackih linija virdZinijskog
duhana, njihovim test-krizancima s dva linijska testera, te dva standarda, kultivara rasirena u
proizvodnyji, izveden je na tri hrvatske lokacije (Virovitica, Kutjevol i Kutjevo2) tijekom 2014.
godine. Na sve tri lokacije je primijenjena agrotehnika uobicajena u $irokoj proizvodnji. Na
lokaciji Kutjevo2 pokus je i navodnjavan. U vegetaciji je izvr$ene ocjena visine biljke, datuma
cvatnje i broja listova, Sirine devetog lista (S), duljine devetog lista (D), omjera S/D te povr$ina
devetog lista. Nakon berbe utvrdeni su prinos, prosje¢na cijena i ukupna vrijednost osu$enog
lis¢a. Analizom varijance utvrdene su signifikantne razlike izmedu kontrola i linija i test-
krizanaca za sva ispitivana svojstva osim za vrijednost. Nekoliko linija i test-kriZzanaca imalo je
signifikantno ve¢i prinos, cijenu i vrijednost u odnosu na standarde.

Opc¢a kombinacijska sposobnosti (OKS) oplemenjivackih linija bila je signifikantna za
sva svojstva osim za visinu biljke, omjer S/D i cijenu, dok je OKS testera bila signifikanta
za sva svojstva osim za visinu biljke, duljinu devetog lista, prinos i vrijednost. Specifi¢na
kombinacijska sposobnost test-krizanaca bila je signifikantne samo za $irinu i povrsinu
devetog lista.

Klju¢ne rije¢i: duhan, oplemenjivacka linija, hibrid, kombinacijska sposobnost
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Combining abilities for morphological and
agronomic traits of flue-cured tobacco
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Abstract

In Croatia in flue-cured tobacco production CMS F1 hybrids are grown. Tobacco is a self-
pollinated species and, heterosis is less expressed than in the open-pollinated species. In 2014
a field trial with ten new breeding lines of flue-cured tobacco, their test-hybrids with two line
testers, and two controls, standard varieties widespread in the commmercial production, was
set up at three locations (Virovitica, Kutjevol and Kutjevo2) in Croatia. The cultural practices
at all three locations were as recommended for commercial flue-cured tobacco production. At
the location Kutjevo2 irrigation was additionally included. During vegetation, plant height,
number of days to flowering, number of leaves per plant, 9-th leaf length (L) and width (W),
L/W ratio and the leaf area were assessed. After harvesting and curing leaf yield, average price
and value/ha were determined. Analysis of variance showed significant differences between
the controls and tested lines and hybrids for all the analyzed traits except for value. Several
lines and hybrids had significantly higher yield, price and value as compared to the standards.
General combining ability (GCA) of the experimental lines was significant for all the traits
except for plant height, W/L ratio and price and, GCA of testers was significant for all the traits
except for plant height, length of the ninth leaf, yield and value. Specific combining ability of
test-hybrids was significant only for width and area of the ninth leaf.

Key words: flue-cured tobacco, breeding line, hybrid, combining ability
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Genetska slicnost samooplodnih linija
kukuruza i prinos zrna njihovih kriZzanaca
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Sazetak

Fusarium verticillioides (Sacc.) Nirenberg uzroc¢nik je trulezi klipa i kontaminacije zrna
kukuruza mikotoksinima (fumonizinima), koji su $tetni za ljude i Zivotinje. Na temelju
preliminarnih istrazivanja otpornosti samooplodnih linija kukuruza (IL) i njihovih

krizanaca prema trulezi klipa, za ispitivanje nasljedivanja trulezi klipa i kontaminacije zrna
mikotoksinima, odabrano je 7 IL kukuruza (jedna IL sa visokom razinom otpornosti na trulez
klipa - potencijalni izvor otpornosti i 6 IL razli¢ite razine otpornosti/osjetljivosti). Odabrane IL
krizane su po shemi dialela, a 42 dobivena krizanca (21 direktni krizanac i 21 reciprok) 2013.
godine posijana su u pokusu postavljenom po RCBD u cetiri ponavljanja. Cilj ovog istrazivanja
je bio prouciti korelaciju izmedu genetske sli¢nosti (GS) za parove odabranih IL kukuruza
dobivene uz pomo¢ SSR markera i prinosa zrna njihovih pripadajucih krizanaca. GS izmedu

IL kretala se je od 0.22 do 0.67. GS izmedu potencijalnog izvora otpornosti i ostalih IL kretala
se je od 0.22 do 0.43, osim u jednom slucaju (0.61). Prinos zrna krizanaca kretao se od 4.78 t/
ha (IL1xIL2) do 8.77 t/ha (IL3xIL4). Korelacija izmedu GS vrijednosti za 21 par IL kukuruza i
prinosa zrna njihovih pripadajucih krizanaca je bila r = 0.19.

Financijska potpora za dio rada unutar ovog istrazivanja osigurana je kroz znanstvene projekte
106-1780691-2144, 106-1780691-2035 i 178-1780691-0688 Ministarstva znanosti, obrazovanja i
$porta Republike Hrvatske.

Klju¢ne rije¢i: kukuruz, Fusarium verticillioides, prinos zrna, SSR markeri, genetska sli¢nost
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Genetic similarity of maize inbred lines and
grain yield of their respective crosses
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Abstract

Fusarium verticillioides (Sacc.) Nirenberg causes Fusarium ear rot (FER) and maize grain
contamination with mycotoxins (fumonisins) harmful to humans and animals. Based on the
preliminary investigation of resistance of maize inbred lines (IL) and their crosses to FER, for
the study of inheritance of FER and grain contamination with mycotoxins, seven maize IL were
chosen (one IL with high level of resistance to FER - a potential source of resistance, and 6 IL
with different level of resistance/susceptibility). Selected IL were crossed according to diallel
scheme and 42 obtained crosses (21 direct crosses and 21 reciprocal crosses) were planted in
the trial set up as RCBD in four replications in 2013. The objective of the present investigation
was to study correlation between genetic similarity (GS) of maize inbred pairs revealed by
SSRs and grain yield of their respective crosses. GS among IL ranged from 0.22 to 0.67, while
GS between the potential source of resistance and the other IL ranged from 0.22 and 0.43,
except in one case (0.61). Grain yield of crosses ranged from 4.78 t/ha (IL1xIL2) to 8.77 t/ha
(IL3xIL4). Correlation between the GS values of the 21 maize inbred pairs and grain yield of
their respective crosses was r = 0.19.

Financial support for part of the work within this study has been provided by the Croatian
Ministry of Science, Education, and Sports research grant No. 106-1780691-2144, No. 106-
1780691-2035, and No. 178-1780691-0688.

Key words: maize, Fusarium verticillioides, grain yield, SSR markers, genetic similarity
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Genotipske razlike u osnovnim svojstvima
kvalitete zrna jarog pivarskog je¢ma pri
razli¢itim gnojidbama dusikom
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SaZetak

Na eksperimentalnom polju Bc Instituta d.d. u Botincu postavljen je 2014. g. poljski pokus sa
ciljem da se prouci utjecaj gnojidbe dusikom (N) na osnovna svojstva kvalitete zrna pivarskog
i vlatanja. Ukupne koli¢ine dodanog N iznosile su 84, 125, 134 i 152 kg/ha. U pokusu je bilo
ukljuceno 19 genotipova jarog je¢ma: tri Bc sorte jarog je¢ma, Bc Alarik, Erih i Bc Kalnik,

10 Bc eksperimentalnih linija jarog je¢ma te Sest sorti jarog je¢ma ostalih sjemenarskih kuc¢a
iz RH (Trojanac, Calcule, Quench, Prestige, Matej i Fran). Sukladno koli¢ini dodanog N
izmedu gnojidbi su uocene statisticki znacajne razlike za prinos zrna, hl masu i % zrna 1. klase.
Gnojidba sa najmanje N rezultirala je najniZim prinosom, najniZom hl masom te najvisim %
vlage zrna u Zetvi, najve¢im % zrna 2. klase inajve¢im % necistoca $to upucuje na to da takav
je¢am ne bi zadovoljio stroge kriterije pivarske industrije prilikom otkupa. Razlike izmedu
sorata u prinosu zrna bile su nesignifikantne. Kao sorte sa viSom hl masom i ve¢im % zrna

1. klase izdvojile su se Quench, Prestige, GS 1799/95, Fran, Matej i Bc Alarik. Iste kultivare
karakterizira manji % zrna 2. klase i manji % otpada. Interakcija genotip x gnojidba bila je
nesignifikantna za sva svojstva upucujuci na podjednaku reakciju kultivara na N gnojidbu.

Klju¢ne rijeci: gnojidba dusikom, jari je¢am, kvaliteta, svojstva zrna, prinos
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Genotypic differences in basic spring malting
barley grain quality parameters under different
nitrogen fertilization regimes
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Abstract

In 2014 a field experiment was set up at the Bc Institute’s experimental field in Botinec in order
to investigate the effect of nitrogen (N) fertilization on the basic malting barley grain quality
parameters. N fertilization was performed before winter plowing and in vegetation during
tillering and stem elongation. The total amounts of added N were 84, 125, 134 and 152 kg/

ha. In experiment 19 genotypes of spring barley were included: three Bc cultivars, Bc Alarik,
Erih and Bc Kalnik, 10 Bc experimental lines and six cultivars of other seed companies from
Croatia (Trojanac, Calcule, Quench, Prestige, Matej and Fran). In accordance with the amount
of added N statistically significant differences among N fertilizations were observed for grain
yield, test weight and in % of the 1* class grains. Fertilization with 84 kg N/ha resulted in the
lowest yield, lowest test weight, highest % of grain moisture, highest % of 2™ class grains and
highest % of impurities, what suggests that such barley would not meet the criteria of the
brewing industry. Differences among cultivars in grain yield were not significant. Cultivars
Quench, Prestige, GS 1799/95, Fran, Matej and Bc Alarik were distinguished as cultivars with
high test weight and high % of 1* class grains. The same cultivars were characterized with lower
% of 2" class grains and lower % of impurities. Genotype x fertilization interaction was not
significant suggesting that all cultivars similarly responded to N fertilization.

Key words: grain characteristics, N fertilization, quality, spring barley, yield
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SaZetak

Cilj istrazivanja bila je analiza genetske raznolikosti primki bosiljka (Ocimum basilicum L.)
Kolekcije ljekovitog i aromati¢nog bilja (Sveuciliste u Zagrebu, Agronomski fakultet, Zavod

za sjemenarstvo) kao dijela Nacionalne banke biljnih gena. Sedamdeset i osam primki bosiljka
koje pripadaju razli¢itim morfotipovima (‘pravi’ bosiljak, sitnolisni bosiljak, salatnolisni
bosiljak, ljubicasti bosiljak A, ljubi¢asti bosiljak B) analizirano je pomo¢u biljega AFLP.
Upotrebom $esnaest kombinacija restrikcijskih enzima i poc¢etnica AFLP dobiveno je 2,449
polimorfnih biljega. Analizom molekularne varijance (AMOVA) utvrdeno je da je vecina
genetske raznolikosti uzrokovana razlikama izmedu primki unutar morfotipova, dok je
preostala raznolikost gotovo jedanko raspodijeljena izmedu morfotipova unutar skupina
morfotipova razvrstanih na temelju antocijanskog obojenja stabljike (‘zeleni’ vs. ‘ljubiéasti’
morfotipovi), te izmedu navedenih skupina morfotipova. Bayesovskom analizom genetske
strukture primke su razvrstane u dvije skupine. Vec¢ina primki ‘zelenog’ morfotipa pridruzena
je Skupini A, dok je Skupina B ukljucila ve¢inu primki ‘ljubi¢astog’ morfotipa. Jasno odvajanje
primki ‘zelenog’ od ‘ljubic¢astog’ morfotipa bilo je vidljivo i na temelju rezultata Analize glavnih
koordinata (PCoA) kao i Analize skupina provedene metodom sparivanja susjeda (NJ), obje na
temelju matrice Diceove udaljenosti izmedu primki. Utvrdivanje genetske raznolikosti primki
bosiljka je prvi korak za buduce pridruzivajuce kartiranje s ciljem utvrdivanja biljega povezanih
s glavnim sastavnicama eteri¢nog ulja.

Klju¢ne rijeci: Ocimum basilicum L., primka, morfotip, genetska raznolikosti, biljezi AFLP
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Abstract

The aim of the research was to assess genetic diversity among basil (Ocimum basilicum L.)
accessions held at the Collection of Medicinal and Aromatic Plants (University of Zagreb,
Faculty of Agriculture, Department of Seed Science and Technology) as a part of the National
Bank of Plant Genes. Seventy-eight basil accessions belonging to five basil morphotypes

(True basil, Small-leaf, Lettuce-leaf, Purple basil A and Purple basil B) were analysed using
AFLP markers. Sixteen AFLP primer combinations yielded a total of 2,449 polymorphic
markers. Analysis of molecular variance (AMOVA) revealed that most of the genetic diversity
was attributable to differences among accessions within morphotypes, while the remaining
variability was almost equally distributed among morphotypes within groups of morphotypes
classified according to anthocyanin coloration on stems (‘green’ vs. ‘purple’ morphotypes)
and among the groups. Bayesian analysis of genetic structure resulted in assignment of

the investigated accessions to two clusters. Most of the accessions belonging to ‘green’
morphotypes were assigned to Cluster A, while the Cluster B included most of the accessions
belonging to ‘purple’ morphotypes. The separation of ‘green’ vs. ‘purple’ morphotypes was
confirmed further by principal co-ordinate analysis (PCoA) and the neighbour-joining cluster
analysis, both based on pairwise Dice’s distance matrix between accessions. The assessment of
the genetic diversity of the basil accessions is the first step for the future association mapping
studies aimed at identifying markers associated with main essential oil compounds.

Key words: Ocimum basilicum L., accession, morphotype, genetic diversity, AFLP markers
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SaZetak

Kukuruzna silaza dobiva se siliranjem cijele biljke, te sadrzi velike koli¢ine energije ¢ije
iskoriStenje otezava lignin, te smanjuje dostupnost celuloze i hemiceluloze. Stoga su
oplemenjivanjem stvoreni hibridi s BMR mutiranim genom, koji smanjuje udio lignina i
poveclava probavljivost cijele biljke kukuruza. Cilj istrazivanja je bio komparirati hranidbene
vrijednosti i probavljivosti hibrida s BMR genom u odnosu na konvencionalni hibrid. U
istrazivanju su kori$tena tri hibrida od ¢ega dva s BMR genom i jedan konvencionalni hibrid
(standard). Na temelju kemijskih analiza pridruzeni su koeficijenti probavljivosti hranjivih
tvari po DLG sustavu. Kemijskom analizom nisu utvrdene znacajne statisticke razlike u
osnovnom kemijskom sastavu izuzev udjela proteina u suhoj tvari koji je bio ve¢i kod BMR
hibrida u odnosu na standard za 19 do 30%. Analiza odredivanja deterdentskih vlakana
pokazala je znacajne statisti¢ke razlike na nivou P<0,05 za svojstvo udjela ADV-a, te ADL-a na
nivou P<0,01. Najznacajnija jedinica za ocjenjivanje energetske vrijednosti krmiva — ukupne
probavljive tvari, pokazale su znacajne razlike izmedu standarda i hibrida s BMR genom. Kod
standardnog hibrida utvrden je NEL i NEM od 5,88 M] tj. 6,34 MJ, dok je kod hibrida s BMR
genom utvrden NEL 6,32 odnosno 6,50 MJ i NEM od 6,78 do 7,08 M]J. Ostvarene vrijednosti
ukazuju da se od 1 kg suhe tvari BMR hibrida moze proizvesti 0,2 | vi$e mlijeka mlije¢ne masti
4% 1 0,015 kg mesa u odnosu na standardne hibride.

Klju¢ne rije¢i: kukuruz, BMR gen, lignin, probavljivost
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corn hybrids
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Abstract

Corn silage was prepared by the ensiling of the whole plant, and contains large amounts

of energy and fiber. Lignin complicates utilization of energy, and reduces the availability

of cellulose and hemicellulose. Therefore, hybrids with the BMR mutated gene were made

by breeding, which reduce proportion of lignin and increase digestibility of the whole corn
plant. The aim of this research was to compare the nutritional value and digestibility of BMR
hybrids with conventional hybrid. In this study we have used three hybrids, two with BMR
gene and one conventional hybrid like standard. The coefficient of digestibility of nutrients was
calculated on the base of chemical analysis and value DLG table. Chemical analysis showed no
significant statistical differences in the chemical composition except for protein content in dry
matters, which was higher in BMR hybrids in relation to the standard of 19 to 30%. Analysis
determining detergent fibers showed significant statistical differences at the level of P<0.05 for
property content ADF and ADL at the level of P<0.01. The most important unit for evaluating
the energy value of feed - total digestible nutrients has showed significant differences between
the standards and BMR hybrids. Values of NEL and NEM for standard hybrid was amounted
5.88 M]J i.e. 6.34 M]J, while the hybrids with the BMR gene had NEL 6.32 - 6.50 MJ and 6.78

- 7.08M] respectively for NEM. The obtained values indicate that 1 kg of dry matter BMR
hybrids can produce 0.2 liters more milk of milk fat 4% and 0.015 kg more meat in relation to
standard hybrids.

Key words: corn, BMR gene, lignin, digestibility
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Sazetak

U vec¢em broju poljskih eksperimenata je utvrdeno da soja moze proizvesti relativno sli¢ne
prinose u $irokom rasponu gustoce sklopa. Poljski pokus s 11 kultivara soje sijanih kod tri
sjetvene norme (550, 600 i 650 zrna po m?*) postavljen je u 2014. vegetacijskoj godini na tri
lokacije Zagreb, Botinec i Oborovo. Eksperimentalni dizajn je bio split-plot s Cetiri ponavljanja.
Glavni faktor su bile norme sjetve a podfaktor su bili kultivari. Pokusna parcelica se sastojala
od tri reda duljine 6m s medurednim razmakom od 45 cm. Nakon Zetve kombajnom utvrdeni
su prinos zrna i masu 1000 zrna. Agrotehnicki postupci na svim lokacijama su bili u skladu

s preporukama za komercijalnu proizvodnju soje. Analiza varijance pokazala je da su srednji
kvadrati lokacija, kultivara i interakcije kultivar x lokacija bili visoko signifikantni i za urod
zrna i masu 1000 zrna, dok srednji kvadrati za normu sjetve nisu bili signifikantni niti za

jedno od ispitivanih svojstava. Za prinos zrna najveci uc¢inak je utvrden za lokaciju, koja je
sudjelovala s 59,3% u ukupnoj sumi kvadrata, dok je doprinos kultivara i interakcije kultivar x
lokacija u ukupnoj varijabilnosti bio 11% odnosno 5,2%. Za masu 1000 zrna ucinak sorte bio
najznacajniji izvor varijabilnosti s udjelom od 58,2% u ukupnoj sumi kvadrata, dok je doprinos
lokacije i interakcije kultivar x lokacija bio mnogo manji (10% odnosno 8,2%).

Kljucne rijeci: soja, norma sjetve, prinos zrna, masa 1000 zrna
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Abstract

Many field research experiments have established that soybean can produce relatively similar
yields from large changes in plant density. A field trial including 11 soybean cultivars was set
up at three seeding rates (550, 600 and 650 grains per m?) in 2014 growing season at three
locations, Zagreb, Botinec and Oborovo. The experimental design was a split-plot with four
replications. Main plots were seeding rates and subplots were cultivars. Each subplot consisted
of three 6-m rows, 45 cm apart. Plots were machine-harvested and grain yield and 1000 kernel
weight were determined. The cultural practices at all three locations were as recommended

for commercial soybean production. The analysis of variance showed that the mean squares
of locations, cultivars and cultivar x location interaction were highly significant for both grain
yield and 1000 kernel weight, whereas the mean square of seeding rate was not significant for
either of the examined traits. For grain yield the highest effect was observed for location, which
accounted for 59.3% of the total sum of squares, whereas the contribution of cultivars and
cultivar X location interaction terms contributed 11% and 5.2%, respectively in total variation.
For 1000 kernel weight the effect of cultivar was the most pronounced source of variation
accounting for 58.2% of the total sum of squares, whereas the contribution of location and the
interaction cultivar x location were much lower (10% and 8.2%, respectively).
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SaZetak

TIako su mnogi odgovori na stres specifi¢ni za pojedini tip stresa, razvidno je iz novijih
istrazivanja da su neki odgovori na stres opéeniti, te stoga potencijalno pridonose istrazivanju
nespecifi¢ne tolerancije na visestruki stres. Kvantitativno-geneticke analize su identificirale
genetske korelacije izmedu svojstava tolerancije na vise stresova, pokazujudi da selekcija na
toleranciju jednog tipa stresa je povezana sa selekcijom na toleranciju drugog tipa stresa. Nasa
istrazivanja tolerancije na stres kod kukuruza su pokazala mogucu vezu izmedu tri gst gena

i pet parametara fluorescence klorofila ukazujuéi na povezanost glutation transferaze (gst) s
regulacijom apsorpcije fotona, disipacije energije i omjera hvatanja ekscitona i disipacije. Ovaj
rezultat omogucuje vjerodostojno fiziolosko tumacenje da su gst geni kod kukuruza povezani

s u¢inkovitosti fotosinteze opcenito, te konac¢no s tolerancijom na viSestruki stres. Glavni cilj
naseg odobrenog projekta Hrvatske zaklade za znanost je objasniti i integrirati geneticke i
fizioloske mehanizme tolerancije na vi$estruki stres kod kukuruza u uvjetima povecane gustoce
sklopa, su$e, napada kukuruzne zlatice i infekcije fuzarija kao i prekomjerne koli¢ine kadmija u
tlu. Preliminarni rezultati genetickih i fiziologkih analiza bit ¢e prikazane.

Klju¢ne rijeci: kukuruz, viSestruki stres, fotosinteza, fiziologija, kvantitativna genetika
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Abstract

Whereas many stress responses appear to be specific to different types of stress, it is clear that
some stress responses are general and potentially confer tolerance to multiple types of stress.
Quantitative genetic studies have identified genetic correlations among stress-tolerance traits,
such that selection for tolerance to one type of stress has been associated with tolerance to
another type of stress as a correlated selection response. In our study in maize stress tolerance,
the putative association of three gst genes with five chlorophyll fluorescence parameters

might suggest that glutathione transferase is linked with regulation of photon absorbance and
exciton dissipation, as well as in trapping/dissipation ratio and therefore provides physiological
plausibility that the maize gst family is associated with photosynthetic efficiency in general,
and eventually with multiple-stress tolerance. The main goal of our project granted by
Croatian Science Foundation is to elucidate and integrate common genetic and physiological
mechanisms underlying the multiple-stress tolerance in maize for high plant density, drought,
Diabrotica and Fusarium attacks as well as cadmium excess in soil. Preliminary results of
genetic and physiological analyses conducted in field and pot experiments in 2014 will be
presented.
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SaZetak

Istrazivanje je provedeno sa sjemenom 12 populacija crvene djeteline (Trifolium pratense L.)
razli¢itog podrijetla s ciljem procjene varijabilnosti svojstava sjemena (mase 1000 zrna i boje
sjemene ovojnice) i utvrdivanja povezanosti istrazivanih svojstava sa svojstvima imbibicije,
klijanja (energije klijanja i klijavosti) te ranog rasta klijanaca (duljine i zelene mase klijanaca).
Varijabilnost mase 1000 zrna populacija bila je u ve¢em rasponu. Boja sjemene ovojnice
populacija, tj. udio Zutog, dvobojnoj i ljubi¢astog sjemena bio je razli¢it. Utvrdena je znacajna
povezanost varijabilnosti svojstava sjemena sa svojstvima imbibicije, klijanja i ranog rasta
klijanaca. Rezultati potvrduju da svojstva sjemena mogu znacajno utjecati na klijanje sjemena
pa se dobrim izborom populacije (kultivara) za sjetvu povecava mogucnost realizacije dobrog
sklopa i prinosa mase crvene djeteline.

Klju¢ne rijeci: crvena djetelina, sjeme, varijabilnost, klijanje
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Abstract

Investigation was undertaken to estimate variability of seed traits (thousand seed weight and
seed coat colour) of twelve red clover (Trifolium pratense L.) populations with different origin
and to evaluate correlations between investigated traits and traits of imbibition, germination
(germination energy and germination) and early growth of seedlings (length and fresh mass of
seedlings). Variability of thousand seed weight was in wider range. Seed coat colour, e.g. share
of yellow, bi-colour and violet seed was different. Significant correlations between variability of
seed traits and traits of imbibition, germination and early seedling growth were found. Results
confirmed that seed traits may significantly influence on seed germination and indicated

that good choice of population (cultivar) seed for sowing may increase possibility to achieve
realization of satisfying stand density and mass yield of red clover.

Key words: red clover, seed, variability, germination
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SaZetak

Oplemenjivacka vrijednost inbred linija per se manje je vazna u oplemenjivanju kukuruza nego
oplemenjivacka vrijednost hibrida. Takoder, u istrazivanjima vezanim uz QTL mapiranja,
primarni interes predstavljaju krizanci cijepajucih populacija (nakon kriZanja s elitnim
komplementarnim linijama testerima). U svrhu geneti¢kog ispitivanja vaznih svojstava
kukuruza - fotosintetska aktivnost tijekom cvjetanja i prinos zrna - u nekoliko vise ili manje
povoljnih okolina, kori$teni su krizanci (TC) populacije medukrizanih B73xMol7 (IBM)
rekombinantnih inbred linija (RIL). Ukupno 216 genotipova je koristeno u pokusima, 212
krizanih IBM rekombinantnih inbred linija, zajedno sa Cetiri standarda. Svi genotipovi posijani
su po nepotpunom bloknom planu u dva ponavljanja i dvije gustole sjetve — normalna
(~57.000 biljaka/ha) i visoka (~86.000 biljaka/ha). Utvrdene su statisticki znacajne razlike
unutar krizanaca IBM RIL za vrijednosti maksimalnog kvantnog prinosa fotosustava II
(Fv/Fm) i indeksa ucinkovitosti fotosinteze (PI, ) pri obje gustoce sjetve. Razlike srednjih
vrijednosti izmedu dvije gustoce sjetve nisu bile statisticki znacajne za oba parametra:
0.801i0.81 za Fv/Fm, te 5.09 i 5.03 za PI, .. To zna¢i da je u¢inak visoke gustoce sjetve na
fotosinteticke parametre u iznadprosje¢no vlaznoj sezoni vrlo slab. Rezultati prinosa zrna, te
kvantitativno-geneticki i agronomski parametri pokusa bit ¢e takoder izloZeni i obja$njeni.

Klju¢ne rije¢i: IBM populacija, kukuruz, fotosintetska u¢inkovitost, kvantitativna genetika,
krizanci
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Abstract

Per se performance of maize inbreds in maize breeding is less important than hybrid
performance. Also, in an experiment on QTL mapping, testcross evaluation of segregating
populations after testcrossing to elite complementary tester inbreds is of primary interest.
Testcrosses (TC) of the intermated B73xMo17 (IBM) recombinant inbred line (RIL)
population were used to study genetics of maize traits relevant to photosynthetic performance
during flowering and grain yield in several (non)stress environments. Total of 216 genotypes
were used in trials, 212 testcrossed IBM RILs along with four hybrid checks. All genotypes were
planted in an incomplete block design with two replications in two plant densities — normal
(~57.000 plants/ha) and high (~86.000 plants/ha). There were significant differences among
the TC IBM RILs for maximum quantum yield of photosystem II (Fv/Fm) and photosynthetic
performance index on absorption basis (PI, ) within both densities. Mean difference between
two densities was not significant for both parameters: 0.80 and 0.81 for Fv/Fm and 5.09 and
5.03 for PI, . in normal and high plant density, respectively. It indicates no effect of high plant
density for photosynthetic performance parameters in the extraordinarily wet growing season.
Results for grain yield as well as agronomic and quantitative genetic aspects of the experiment
will be presented and discussed.

Key words: IBM population, maize, photosynthetic performance, quantitative genetics,
testcrosses
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Sazetak

Stabilnost indirektinih pokazatelja kvalitete i reoloskih svojstava ozime pSenice jedan je od
zahtjeva mlinsko-pekarske industrije. U cilju odredivanja stabilnosti pokazatelja kvalitete
ozime pSenice, tijekom trogodisnjeg ispitivanja posijano je 19 genotipova u osam okolina
(kombinacija lokacija x godina) kod reducirane (80 kgN/ha) i optimalne gnojidbe dusikom
(180 kgN/ha). Stabilnost ispitivanih svojstava procijenjena je uz pomo¢ varijance stabilnosti
prema Shukla modelu. Kod obje razine dusika, genotip Mihelca pokazao je stabilnost u svih pet
indirektnih pokazatelja kvalitete, dok je genotip Sana imao najmanju stabilnost (0/5 vs. 1/5).
Prikaz varijanci stabilnosti za farinografska svojstva kod obje razine dusika, pokazuje da su
genotipovi Aura, Prima i Tina najstabilniji zbog uocene stabilnosti u svih sedam farinografskih
pokazatelja, dok je genotip Renan imao najmanju stabilnost (0/7 vs. 1/7). Stabilnost u najve¢em
broju ekstenzografskih pokazatelja kod obje razine dusika imao je genotip Golubica (4/5 vs.
5/5) dok su najmanju stabilnost imali genotipovi Banica i Soissons (Banica 1/5 vs. 0/5; Soissons
1/5 vs. 1/5). Vrijednosti korelacija Shukla pokazatelja stabilnosti izmedu dvije razine dusika
bile su znacajne samo za pojedine ispitivane pokazatelje kvalitete. Rezultati ovog istrazivanja
upucuju da je oplemenjivanje s naglaskom na kvalitetu potrebno provoditi kod vise razina
gnojidbe i u vi$e okolina kako bi dobili bolji uvid u stabilnost ispitivanih svojstava.

Klju¢ne rijeci: ozima p$enica, stabilnost, kvaliteta, reoloska svojstva, gnojidba
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Abstract

The stability of quality parameters and rheological properties is one of the requests of

baking industry. In order to determine the stability of these winter wheat quality indicators

19 genotypes were sown during the three growing seasons in eight environments (location

x year) with reduced (80 kgN/ha) and optimum (180 kgN/ha) nitrogen fertilization. The
stability of investigated traits was estimated with variance of stability following Shukla model.
At both nitrogen levels, genotype Mihelca showed the stability in all five indirect quality
parameters, while genotype Sana had the lowest stability (0/5 vs. 1/5). Variance of stability for
pharinograph parameters at both nitrogen levels showed that genotypes Aura, Prima and Tina
were the most stable genotypes in all seven pharinograph parameters, while the lowest stability
was found in genotype Renan (0/7 vs. 1/7). The stability in most extensograph parameters

at both nitrogen levels were expressed by genotype Golubica (4/5 vs. 5/5), while the lowest
stability was found in genotypes Banica and Soissons (1/5 vs. 0/5 and 1/5 vs. 1/5 respectively).
Correlation values of the Shukla stability indicators between two nitrogen fertilization levels
were significant only for some investigated quality parameters. Results of the present study
suggests that breeding focused at quality should be performed at multiple fertilization levels
and environments in order to get better insight into the stability of investigated traits.

Key words: winter wheat, stability, quality, rheological propertis, fertilization
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SaZetak

Osim genotipa, najveci utjecaj na prinose kukuruza ima okolina, odnosno interakcija genotipa
i okoline. Razlike u plodnosti tla, klimatski uvjeti, pojave bolesti i dr. uvelike utje¢u na visinu

i stabilnost prinosa kukuruza. Christiansen (1982.) istice da se samo 10% svih povrsina u
svijetu, pod uzgojem kulturnog bilja, moze uvrstiti u kategoriju podrucja gdje biljke nisu
izlozene stresnom utjecaju okoline. Iz ovih razloga neophodno je kreirati nove inbred linije i
hibride kukuruza s ve¢im stupnjem tolerantnosti prema biotskim i abiotskim stresovima, koji
se javljaju u odredenim proizvodnim uvjetima. Tako Duvick (1997.) navodi da se glavnina
genetskog pobolj$anja prinosa odnosno vecih prinosa hibrida novije generacije u odnosu na
stare moze pripisati pove¢anoj tolerantnosti na stresna uvjete.

Cilj ovog istrazivanja je bio ispitati tri nova hibrida FAO grupe 600 (Dugi, Ridan i Bc 616) u
vegetacijskim godinama 2012., 2013. i 2014. na dvije do Cetiri lokacije na prinos zrna i sadrzaj
vode u zrnu. Sva tri ispitivana hibrida zabiljeZila su vece prinose i manji sadrzaj vode u zrnu

u odnosu na dva ispitivana standarda, a to je narocito bilo izrazeno u ekstremno su$noj 2012.
godini kada su te razlike bile i statisticki visoko opravdane. U 2014. godini, koja je bila izrazito
vlazna, sva tri ispitivana hibrida su kao i u 2012. i 2013. godini zabiljezila veée prinose, manji
sadrzaj vode u zrnu i manji broj slomljenih biljaka u odnosu na dva standarda.

Klju¢ne rijeci: kukuruz, hibridi, prinos, stres
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Abstract

Beside genotype, the greatest impact on maize yield has environment and the interaction of
genotype by environment. Differences in soil fertility, climatic conditions, diseases and others
greatly affect the amount and yield stability of maize. Christiansen (1982) pointed out that
there are only 10% of arable areas where the plants are not exposed to stressful environmental
impact. For these reasons it is necessary to create new maize inbred lines and hybrids with a
higher degree of tolerance to biotic and abiotic stresses, which occur in specific production
conditions. So Duvick (1997) states that the majority of genetic improvement of yield and
higher yields of newer generation of hybrids compared to the old can be attributed to increased
tolerance to stressful conditions. The aim of this study was to examine three new hybrids from
FAO 600 (Dugi, Ridan and BC616) in 2012, 2013 and 2014 on two to four locations for grain
yield and moisture. All three hybrids had higher yields and lower grain moisture than the

two standards, and this was particularly expressed in the extremely dry year 2012 when these
differences were statistically highly significant. In 2014, which was very wet, all three hybrids as
in 2012 and 2013 recorded higher yields, lower moisture content in grain and a smaller number
of broken plants compared to the two standards.

Key words: maize, hybrids, grain yield, stress
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SaZetak

Kukuruz kokiéar je $iroko rasprostranjen i biljezi stalni trend rasta proizvodnje. U
oplemenjivanju kukuruza kokicara cilj je unaprijediti kako prinos, tako i kvalitetu zrna.
Kvaliteta zrna ovisi primarno o volumenu kokic¢avosti i broju neiskoki¢anih zrna. Volumen
kokicavosti definira se kao volumen dobivenih kokica po gramu zrna kukuruza kokic¢ara
(cm?/g). Ciljevi ovog rada bili su utvrditi u¢inak genotipa na prinos zrna, volumen kokic¢avosti
i postotak neiskoki¢anih zrna, te usporediti dvije metode koki¢anja. Poljski pokus sa 18 hibrida
kukuruza kokicara postavljen je po slu¢ajnom bloknom rasporedu u tri ponavljanja, u Osijeku
2013. godine. Nakon ruéne berbe i krunjenja, uzoci zrna pazljivo su suseni do optimalne

vlage za kokicanje (13.5% * 0.5%). Kokic¢anje je radeno u aparatu za kokic¢anje i mikrovalnoj
pecnici. Utvrden je visokoopravdan udinak genotipa za prinos zrna. Prosje¢an prinos zrna
hibrida kretao se od 4.5 t/ha do 7.6 t/ha. Za volumen kokicavosti i postotak neiskoki¢anih zrna
dobiveni su visokoopravdani uéinci genotipa i interakcije genotip x metoda koki¢anja. Kod
metode kokic¢anja u aparatu za kokic¢anje, prosje¢ni volumen koki¢avosti iznosio je 33.5 cm®/g
a kretao se od 24 cm’/g do 40 cm’/g. Prosjek neikoki¢anih zrna iznosio je 5.5% a kretao se od
2.5% do 15.6%. Kod metode kokic¢anja u mikrovalnoj pe¢nici, prosje¢ni volumen koki¢avosti
iznosio je 34.2 cm3/g a kretao se od 27 cm3/g do 43 cm3/g. Prosjek neikoki¢anih zrna iznosio
je 4.7% a kretao se od 2.2% do 10.3%. Nije utvdena opravdana korelacija izmedu prinosa

zrna i volumena kokicavosti (r= 0.30). Dobiveni rezultati ukazuju da je mogude izdvojiti
produktivnije hibride sa ve¢im prinosom zrna i ve¢im volumenom kokic¢avosti. Za kona¢nu
procjenu volumena koki¢avosti i broja neiskoki¢anih zrna potrebno je koristiti obje metode
kokicanja.

Klju¢ne rije¢i: kukuruz kokicar, hibrid, prinos zrna, volumen koki¢avosti.
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Abstract

Popcorn is very popular snack food in a large part of the world. Modern popcorn breeding
aims to improve yield and quality together. Quality is measured primarily by the popping
expansion volume and the number of unpopped kernels. Expansion volume is defined as the
volume of popped corn per gram of unpopped corn (cm?/g). The objectives of this investigation
were to determine the effects of genotype on grain yield, expansion volume, and percent of
unpopped kernels and to compare two methods of popping. Field experiment was conducted
with 18 popcorn hybrids at Osijek in 2013. Manually harvested and shelled ears of each plot
were dried slowly until the kernels reached the optimum moisture for popping (13.5% * 0.5%).
Methods of popping were conventional popping (popping machine) and microwave popping.
A significant effect of genotype on grain yield was observed. Grain yield varied from 4.5 t/ha to
7.6 t/ha. Genotype and genotype x popping method interaction affected the expansion volume
and percentage of unpopped kernels. In conventional popping, expansion volume averaged
33.5 cm®/g and varied among hybrids from 24 cm®/g to 40 cm®/g. Unpopped kernels averaged
5.5% and varied among hybrids from 2.5% to 15.6%. In microwave popping, expansion
volume averaged 34.2 cm?®/g and varied among hybrids from 27 cm®/g to 43 cm?®/g. Unpopped
kernels averaged 4.7% and varied among hybrids from 2.2% to 10.3%. There was no significant
correlation between grain yield and volume expansion (r= 0.30). The results indicated that it

is possible to select more productive popcorn hybrids with higher yield and greater popping
expansion volume. Breeders should conduct evaluations for expansion volume using both
popping methods.

Key words: popcorn, hybrid, grain yield, expansion volume
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SaZetak

Gnojidba s dusikom (N) povecava prinos zrna kao i sadrzaj proteina u zrnu (GPC), ali
predstavlja znacajan troSak proizvodnje i ima negativan utjecaj na okolis. Stoga je zadatak
oplemenjivaca stvoriti kultivare sa boljom efikasno$¢u kori$tenja dusika. Cilj rada bio je
procijeniti u¢inak selekcije provedene kod visoke (N)) i niske (N ) razine N gnojidbe u F6
generaciji dvaju krizagnaca pSenice Golubica x Emesse (GXE) i Verbunkos x Soissons (VxS)
na pekarsku kakvocu proizvedenih F, potomstava uzgajanih kod N, i N. Kod oba kriZanja i
roditelji i potomstva imali su manje vrijednosti za GPC i sedimentaciju (ZSV) kod N, u odnosu
na N,. Kod kriZzanja GXE prosje¢ni GPC na obje razine N bio je podjednak za F, potomstva
izabrana kod N (13,9% i 14,1%) i kod N, (14.8% i 14.9%). Kod krizanja VxS vrijednost GPC
na N, bile su takoder sli¢ne za obje varijante selekcije dok su kod N gnojidbe, F, potomstva
izabrana kod N imala ve¢u GPC vrijednost (14.4%) u odnosu na N selekciju (13.5%).
Prosje¢na ZSV kod krizanja GxE, opazena na obje razine N bila je podjednaka za F, potomstva
izabrana kod N (49 i 51 ml) i kod N, (55 i 56 ml). Kod kriZanja VxS vrijednost ZSV na N bile
su takoder sli¢ne za obje varijante selekcije dok su kod N, gnojidbe, F, potomstva izabrana kod
N, imala ve¢u ZSV vrijednost (45 ml) u odnosu na N selekciju (40 ml). Rezultati pokazuju

da je selekcija kod optimalne razine N gnojidbe prikladna za pobolj$anje svojstava pekarske
kakvoce i za uvjete reducirane gnojidbe dusikom.

Kljucne rijeci: pSenica, proteini, pekarska kakvoca, selekcija, gnojidba
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Abstract

Fertilization with nitrogen (N) increases grain yield (Y) and grain protein content (GPC), but
represents a significant cost of production and has a negative impact on the environment.
Therefore the task of breeders is to create cultivars with better N use efficiency .The aim of this
study was to estimate the effect of selection, conducted at high (N,) and low (N ) levels of N
fertilization among F, progenies of wheat crosses Golubica x Emesse (GXE) and Verbunkos x
Soissons (VxS), on bread making quality of F, progenies grown under N, and N . Parents as
well as the progenies of both crosses had lower values of GPC and sedimentation (ZSV) at N
than at N. In GXE the average GPC value at both N levels was comparable for, the F, progenies
selected at NO( 13,9% and 14,1%) and N, (14,8% and 14,9%). In VxS GPC values at N1 were
similar for both selection variants while at N F, progenies selected at N| had higher GPC value
(14.4%) as compared to the N selection (13.5%). The average ZSV value of the cross GXE at
both N levels was similar for F, progenies selected at N (49 and 51 ml) and N, (55 and 56 ml).
In VxS ZSV values at N, were also similar for both selection variants while at N F, progenies
selected at N, had the higher average ZSV value (45 ml) in comparison to the selection
conducted at N (40 mL). The results indicate that selection conducted at optimal N level will
be succesful in improving bread making quality of wheat genotypes adapted to N-deficient
environments.

Key words: wheat, proteins, quality, selection, fertilization
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SaZetak

Oplemenjivanje na otpornost prema fuzarijskoj palezi klasa (FHB) je jedna od glavnih metoda
za sprjecavanje ove $iroko rasprostranjene bolesti strnih Zitarica. U ovom radu prikazujemo
rezultate analize dialela za otpornost prema FHB koja je ukljucila osam roditeljskih linija i
njihove F1 krizance bez reciproka, provedene u uvjetima prirodne i umjetne infekcije. U oba
uvjeta infekcije zaraza FHB ocijenjena je vizualno i dobiveni su usporedivi rezultati otpornosti
(koeficijent korelacije izmedu prosjeka ocjena otpornosti izmedu svih 36 proucavanih
genotipova r=0,69**). Na osnovi sume rangova ocjena otpornosti u uvjetima prirodne i
umjetne infekcije kao najotpornija roditeljska linija istakla se linija 20810.2.8. Ista roditeljska
linija imala je i najviSe vrijednost GCA za otpornost ( najnegativnija GCA vrijednost ocjene
intenziteta zaraze sa FHB), -1.01 u uvjetima prirodne i -15.48 u uvjetima umjetne infekcije.
Pet najotpornijih kriZzanaca i u uvjetima prirodne i u uvjetima umjetne infekcije ukljucivali su
kao roditelja liniju 20810.2.8. Najvisu SCA vrijednost otpornosti na FHB u uvjetima prirodne
infekcije imao je krizanac Marina x FR1E1_4 (-1.64), a u uvjetima umjetne infekcije krizanac
20810.2.8. x Golubica (-15.07). Uocena je prisutnost heterozisa za otpornost jer su mnogi

krizanci pokazali intenzitet oboljenja na razini ili ¢ak manji od razine otpornijeg roditelja.
Kljucne rijeci: dialel, fuzarijska palez klasa, GCA, ozima pSenica, SCA
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Abstract

Breeding cultivars resistant to fusarium head blight (FHB) is the method of choice for
controlling this widespread disease of cereals. We present the results of diallel analysis of FHB
resistance involving parental lines and F1s excluding reciprocals under conditions of natural
and artificial infection. Under both conditions visual disease symptoms on the heads were
assessed and, comparable FHB resistance scores were obtained with correlation coefficient
based on mean values for all 36 genotypes of r=0.69 (p<0.01). Based on the rank-sums for FHB
score under both natural and artificial infection conditions the most resistant parental line was
20810.2.8. The same parental line also expressed the highest GCA for resistance (= negative
GCA values for FHB scores) under natural and artificial infection conditions, -1.01 and

-15.48, respectively. The five most resistant hybrids under both natural and artificial infection
conditions all included the parental line 20810.2.8. The highest SCA effects for resistance

were under conditions of natural infections found in the cross Marina x FR1E1_4 (-1.64), and
under conditions of artificial infection in the cross 20810.2.8. x Golubica (-15.07). Heterosis
for resistance was a general phenomenon and several hybrids developed disease on the level or
even less than their more resistant parent.

Key words: diallel, fusarium head blight, GCA, SCA, winter wheat
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SaZetak

Susa i kadmij su znacajni okoli$ni ¢imbenici koji negativno utje¢u na fotosintezu biljke.

Cilj ovog istrazivanja je bio istraziti utjecaj kombinacije vodnog stresa i stresa uzrokovanog
kadmijem na fotosintetsku aktivnost kukuruza. Sjeme tri genotipa kukuruza (B84, OS6-

21 B84x0S6-2) je posijano u plasti¢ne 20-litarske kante u pet ponavljanja. Postavljeni su
tretmani: dovoljno vode/bez kadmija, dovoljno vode/5 mg Cd u tlu, nedovoljno vode/bez
kadmija, nedovoljno vode/5 mg Cd u tlu za svaki genotip. Biljke su zalijevane po potrebi, a
tijekom metlic¢anja tretmani sa nedovoljno vode nisu zalijevani devet dana pri ¢emu je svaki
dan mjerena fluorescencija klorofila. Nakon toga su opet uobicajeno zalijevani i fluorescencija
klorofila je mjerena dodatnih sedam dana. Najnize Fv/Fm vrijednosti su bile kod tretmana
nedovoljno vode/5 mg Cd u tlu kod linije B84(0.67) koja je takoder imala i najvise vrijednosti
Fv/Fm parametra (0.81) u tretmanu dovoljno vode/bez kadmija. Opcenito, najnize Fv/Fm
vrijednosti izmjerene su u tretmanima nedovoljno vode/5 mg Cd u tlu, a najvise u tretmanima
dovoljno vode/bez kadmija $to ukazuje na negativan uc¢inak kombinacije vodnog stresa i stresa
uzrokovanog kadmijem. Statisticka analiza je pokazala znacajne ucinke genotipa, dana, vode,
kadmija kao i interakcije genotipxkadmij and vodaxdan.

Kljucne rijeci: fluorescencija klorofila, kukuruz, vodni stres, kadmij, fotosinteza
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Abstract

Drought and cadmium are major environmental factors that negatively affect plant
photosynthesis. The aim of this study was to evaluate the effect of combined water and
cadmium stress on maize photosynthetic activity. Seeds of three maize genotypes (B84, OS6-
2 and B84x0S6-2) were planted in plastic 20 liter pots in five replications. Treatments were
set up as: well watered/no cadmium, limited watered/no cadmium, well watered/ 5 mg Cd/kg
of soil, limited watered/5 mg Cd/kg of soil for each genotype. Plants were watered as needed
and during tasseling limited watered treatment wasn 't watered for nine days, after which it
was watered again as usual. During that period chlorophyll fluorescence was measured every
day. After watering the limited watered treatment chlorophyll fluorescence was measured

for additional seven days. Lowest Fv/Fm values were in limited watered/5 mg Cd/kg of soil
treatment for line B84 (0.67) which also had the highest Fv/Fm value (0.81) in well watered/
no cadmium treatment. In general, lowest values were in limited watered/5 mg Cd/kg of soil
treatments and the highest in well watered/no cadmium treatments which indicates the severity
of combined water and cadmium stress. Statistical analysis has shown significant effects of
genotype, day, water, cadmium, as well as genotypexcadmium and waterxday interactions.

Key words: chlorophyll fluorescence, maize, water stress, cadmium, photosynthesis
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SaZetak

Ciljevi istrazivanja bili su utvrditi utjecaj sue na prinos 23 oplemenjivacke populacije/sorte
lucerne, procijeniti odnose izmedu dugogodisnjih prinosa lucerne u drugoj i tre¢oj godini
uzrasta i ukupne koli¢ine oborina tijekom vegetacijskog razdoblja lucerne te identificirati i
izabrati populacije s visokim potencijalom prinosa u su$nim uvjetima proizvodnje. Istrazivanje
je provedeno tijekom dvije uzastopne su$ne godine (2011., 2012.) na pokusnom polju
Poljoprivrednog instituta Osijek. Prinosi zelene mase i suhe tvari utvrdivani su u drugoj i
tre¢oj godini uzrasta lucerne, a u svakoj godini ispitivanja pokus je koSen pet puta. Stresni
uvjeti izazvani suSom utjecali su na smanjenje prinosa kod vecine ispitivanih populacija
lucerne, ali zna¢ajno manje u odnosu na gubitke koje susa moze izazvati kod veéine drugih
poljoprivrednih kultura. Usporedbom prosje¢nih godi$njih prinosa razli¢itih materijala
lucerne u drugoj i tre¢oj godini uzrasta, ostvarenim u dugogodi$njim ispitivanjima, i ukupnih
koli¢ina oborina tijekom vegetacijskog razdoblja potvrdena je visoka tolerantnost lucerne na
suSu. Oplemenjivacka populacija ABP 13 ostvarila je najvece prosjeéne prinose zelene mase i
suhe tvari u obje godine ispitivanja. Visoki prinosi dobiveni su i populacijama ABP 8, 3, 11 i
17. Navedene populacije pokazale su visok potencijal prinosa i stabilnost u stresnim uvjetima
izazvanim su$om te predstavljaju vrijedan genetski materijal za na$ daljnji oplemenjivacki rad.

Klju¢ne rijeci: lucerna, su$a, prinos krme, oplemenjivac¢ka populacija, izbor
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Abstract

The objectives of this research were to determine the effect of drought stress on yield in

23 alfalfa breeding populations/cultivars, to evaluate the relationships between long-term
alfalfa yields in second and third year of production and total precipitation during the alfalfa
growing season, to screen and select breeding populations with high yield potential in drought
conditions. The study was conducted in two consecutive dry years (2011 and 2012) at the
experimental field of the Agricultural Institute Osijek. The yields of green mass and dry
matter were determined in the second and third growing seasons, where in each year of the
investigation experiment was cut off five times. Stressful conditions caused by drought resulted
in reduced yields in most of the populations of alfalfa, but were substantially less than the
losses that drought can cause in most other crops. It was confirmed that alfalfa has high ability
to tolerate drought by evaluating the relationships between long-term yields of established
alfalfa (in second and third growth season) and total precipitation during the growing season.
Breeding population ABP 13 obtained the highest average yields of green mass and dry matter
during two consecutive dry years. Populations ABP 8, 3, 11 and 17 had high yields. Listed
populations showed high yield potential and stability under drought stress and presented
valuable genetic resources for our future breeding work.

Key words: alfalfa, drought, forage yield, breeding population, selection
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Abstract

Citrus is the most produced fruit group with over the 130 million tons of production. Orange
(Citrus sinensis L. Osb.) is the first economically important citrus species in the world. Turkey
has very suitable ecelogical conditions to produce of citrus especially for fresh consumption.

In this research Sequence Related Amplified Polymorphism (SRAP) markers were used to
determine genetic diversity and relationships among 86 orange cultivars. Twenty-one SRAP
primers produced a total of 134 fragments and 36 of them were polymorphic. The number

of average polymorphic fragments per primer was 1.71. Cophenetic correlation between
ultrametric similarities of tree and similarity matrix was found to be high (r = 0.96; P<0.01),
suggesting that the dendrogram strongly represented the similarity matrix. The unweighted
pair group method arithmetic average (UPGMA) analysis demonstrated that the accessions
had a similarity range from 0.87 to 1.00. There was very low genetic variation orange cultivars
studied. Some cultivars based on hybrid origin were clearly separated from others. ‘Chironja’
was the most distant cultivar with similarity level of 0.87. Similarly ‘Ambersweet’ clearly
distinguished from others in the dendrogram. Orange cultivars showed high level of similarity
and most of them were nearly identical. There was no variation among the clones of same
cultivar such as “‘Washington Navel’ and ‘Valencia’. Our results indicated that most of orange
cultivars originated from single mother tree through mutations. Because of this most of orange
accessions were not distinguished. This study revealed that the SRAP markers can be utilized to
estimate genetic diversity and relationships among orange accessions.

Key words: citrus, Citrus sinensis, genetic diversity, SRAP
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Sazetak

Fusarium graminearum je patogen koji uzrokuje trulez klipa i stabljike kukuruza. Osim
smanjenja prinosa F. graminearum producira mikotoksine koji predstavljaju opasnost za
zdravlje Zivotinja te ¢ine kukuruz neupotrebljivim u ishrani stoke. Cilj ovog rada bio je
procijeniti kombinacijske sposobnosti 7 inbred linija kukurza za prinos i trulez stabljke. U
pokusu su koristena 42 dialelna test krizanca. Pokus je bio postavljen 2013. na lokaciji Rugvica
po slu¢ajnom bloknom rasporedu u 4 repeticije, a proucavani su prinos zrna i trulez stabljike.
Prinos test krizanaca se kretao od 4.78 t/ha (IL1xIL2) do 8.77 t/ha (IL3xIL4). U¢inci OKS za
prinos kretali su se od -1.1 (IL1) do 0.58 (IL7), a SKS od -1.25 (IL1xIL2) do 1.24 (IL3xIL4).
Trulez stabjike kretala se u rasponu od 2.25% (IL3xIL4) do 25.88% (IL1xIL2). U¢inci OKS

za trulez stabljike kretali su se od -4.78 (IL4) do 3.29 (IL2), a SKS od -9.31 (IL1xIL5) do 9.71
(IL3xIL6). Koeficijent korelacije izmedu prinosa zrna i truleZi stabljike iznosio je -0.61.

Klju¢ne rijeci: kukuruz, prinos zrna, trulez stabljike, OKS, SKS
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Abstract

Fusarium graminearum is a pathogen that causes ear and stalk rot in maize. Besides yield loss,
F. graminearum produces mycotoxins, which represent danger to animal health and, therefore,
the maize becomes unusable for livestock feed. In order to estimate the combining abilities for
yield and stalk rot of 7 inbred lines, a field experiment including 42 diallel test crosses and set
up as RCBD with 4 replications was in 2013 conducted at the location Rugvica. Grain yield and
stalk rot were observed. Grain yield of test crosses ranged from 4.78 t/ha (IL1xIL2) to 8.77 t/
ha (IL3xIL4). GCA estimate for yield ranged from -1.1 (IL1) to 0.58 (IL7), and SCA from -1.25
(IL1xIL2) to 1.24 (IL3xIL4). Stalk rot ranged from 2.25% (IL3xIL4) to 25.88% (IL1xIL2). GCA
estimates for stalk rot ranged from -4.78 (IL4) to 3.29 (IL2), and SCA from -9.31 (IL1xIL5) to
9.71 (IL3xIL6). Correlation coeflicient between grain yield and stalk rot was -0.61.

Key words: maize, grain yield, stalk rot, GCA, SCA
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*Erciyes University, Department of Horticulture, 38039 Kayseri, Turkey

Abstract

Turkey is the most important country in terms of apricot production in the world. Apricot
has been produced throughout Anatolia since ancient times for its edible fruit, but mostly

in Eastern Anatolia. In flowering plants, gametophytic self-incompatibility is one of the

major problem preventing self-fertilization controlled by a single locus with some allelic
variants. Among the fruits, apricots also shows self-incompatibility especially originated

from Middle-Asian and Iranian-Caucasian. In our research, we have studied some apricot
cultivars in terms of self-compatible/incompatible in Turkey. Apricot cultivars used in this
study consisted of 30 Turkish and 45 foreign accessions. Analyses were carried out using
AprFBC8-F and AprFBC8-R, EM-PC2consFD and EM-PC3consRD primer pairs to determine
self-incompatible allels and SRc-F and SRc-R primer pairs to determine self-compatible allels.
After the DNA isolation and PCR process, PCR product was conducted in metaphor agarose.
According to results, 8 of 30 Turkish cultivars were self-compatible whereas 22 of them were
self-incompatible which carriying between $2-S13 allels. Because of Turkish apricots are mostly
self-incompatible pollinator cultivars should be considered for plantation new orchards with
these self-incompatible cultivars.

Key words: apricot, fertilization, self-compatibility

sa2015_a0323

50" Croatian and 10" International Symposium on Agriculture m



Section 3. Genetics, Plant Breeding and Seed Production

Novosti u propisima i proizvodnji
poljoprivrednog reprodukcijskog materijala

Ivica DELIC, Luca GALIC, Ivana BULAJIC

Ministarstvo poljoprivrede, Ul. grada Vukovara 78, 10000 Zagreb, Hrvatska, (e-mail: ivica.delic@mps.hr)

n2

SaZetak

Proces uskladivanja hrvatske legislative s pravnom ste¢evinom Europske unije je posao koji
je sluzbeno poceo sredinom proslog desetlje¢a. Premda je taj proces u principu zavr$en zbog
svakodnevnih izmjena i dopuna ili objave novih propisa Europske unije (EU) obvezni smo i
dalje stalno pratiti i uskladivati se s promjenama.

Ulaskom Republike Hrvatske u EU uniju zapocelo je aktivno sudjelovanje hrvatskih
predstavnika u procesima pripreme i donosenja propisa iz podrucja poljoprivrednog
reprodukcijskog materijala.

U nadleznim tijelima EU jo§ uvijek traje rasprava i izrada nacrta Uredbe o poljoprivrednom
reprodukcijskom materijalu, koja ¢e zamijeniti postojece marketingke direktive EU o
proizvodnji i stavljanju na trziste poljoprivrednog reprodukcijskog materijala.

Godina i pol dana ¢lanstva je prekratko razdoblje da bi se mogli osjetiti svi pozitivni ili
negativni udinci pristupanja. Hrvatska mora ubrzati postupak primjene novih standarda,
da bi mogla uhvatiti korak s naprednim drzavama ¢lanicama odnosno izboriti se za ulazak i
opstanak na jedinstvenom trzistu EU.

U radu su predstavljene novosti o propisima u podruéju poljoprivrednog reprodukcijskog
materijala, kao i budu¢i planovi i obveze koje moramo ispuniti. Prvenstveno to se odnosi
na izmjenu postojece neodrzive situacije, odnosno podizanje razine kvalitete proizvodnje
sadnog materijala voca (Citrus spp., Prunus spp.), kao i na potrebu izmjene i dopune Zakona o
sjemenu, sadnom materijalu i priznavanju sorti poljoprivrednog bilja (,Narodne novine®, br.
140/05, 35/08, 25/09, 124/10, 55/11 i 14/14).

Klju¢ne rijeci: propisi u podruéju poljoprivrednog reprodukcijskog materijala, uskladivanje,
unaprjedenje kvalitete sadnog materijala voca

sa2015_a0324

50" Croatian and 10" International Symposium on Agriculture



Section 3. Genetics, Plant Breeding and Seed Production

News in regulations and production of
agricultural propagating material

Ivica DELIC, Luca GALIC, Ivana BULAJIC

Ministry of Agriculture, Ul. grada Vukovara 78, 10000 Zagreb, Croatia, (e-mail: ivica.delic@mps.hr)

Abstract

The process of harmonization of Croatian legislation with the acquis communautaire is a task
which officially started in the middle of last decade. Although the process is basically finished
with everyday amendments or adoptions of new EU regulations we are obliged to continue to
constantly monitor and comply with the changes.

With Croatian accession to the European Union active participation of Croatian
representatives has begun in the process of preparation and adoption of regulations in the field
of agricultural reproductive material.

In the competent authorities of the EU is still an ongoing debate and drafting of the New
Regulation on agricultural reproductive material, which will replace the existing directives of
the EU on the production and marketing of plant propagating material.

A year and a half of membership in the European Union is too short period for perceiving
effects of membership. Croatia needs to speed up the procedure of implementation of new
standards, in order to catch up with advanced Member States countries, or fight for entry and
survival in the single EU market.

This paper presents news about regulations in the field of agricultural reproductive material, as
well as future plans and obligations that we must fulfill. Primarily this applies to modification
of existing unsustainable situation, as well as raising the quality of planting material for fruit
(Citrus spp., Prunus spp., and the need for amending the Law on Seeds, Planting Material and
Registration of Varieties of Agricultural Plant.

Key words: regulations in the field of agricultural reproductive material, harmonization,
improving the quality of planting material of fruit.
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Provedba Nacionalnog programa ocuvanja i
odrZive uporabe biljnih genetskih izvora za
hranu i poljoprivredu u Republici Hrvatskoj

Visnja LJUBETIC!, Zeljka CEGUR', Mirta CULEK?

'Ministarstvo poljoprivrede, Ul. grada Vukovara 78, 10000 Zagreb, Hrvatska, (e-mail: visnja.ljubetic@mps.hr)
*Hrvatski centar za poljoprivredu, hranu i selo, Zavod za sjemenarstvo i rasadnicarstvo, Brijest, Usorska 19, 31000 Osijek,
Hrvatska

Sazetak

Nacionalni program ocuvanja i odrzive uporabe biljnih genetskih izvora za hranu i
poljoprivredu u Republici Hrvatskoj usvojen je u listopadu 2013. godine za trogodi$nje
razdoblje, od 2014. do 2016. godine.

Temeljni cilj donoSenja Nacionalnog programa bio je stvoriti pravni temelj za sustavnu
brigu o bioraznolikosti postoje¢ih poljoprivrednih biljnih vrsta u Rebublici Hrvatskoj. Osim
nacionalnih zakonskih i provedbenih akata, pravni okvir za izradu i provedbu programa
temelji se i na medunarodnoj Konvenciji o biologkoj raznolikosti i dokumentima FAO
Komisije za genetske izvore za hranu i poljoprivredu. Nacionalnim programom su utvrdene
strateSke smjernice razvoja nacionalne politike za o¢uvanje biljnih genetskih izvora te
medunarodne suradnje. Financijska sredstva za provedbu u 2014. godini osigurana su iz
Drzavnog proracuna.

Provedba Nacionalnog programa zapocela je pocetkom 2014. godine. U svibnju navedene
godine Radna grupa za kontrolu stanja kolekcija i opreme u okviru Nacionalne banke biljnih
gena obisla je sve lokacije obuhvacene Nacionalnim programom (kontinentalna, sredi$nja i
primorska Hrvatska, te je izradila Izvje$¢e o provedenoj kontroli stanja kolekcija na terenu.
Voditelji radnih skupina za Industrijsko bilje, Krmno bilje, Ljekovito i aromati¢no bilje,
Povrée, Vinovu lozu, Vode, Zitarice i kukuruz i Dokumentacijsko - informacijski sustav
dostavili su svoja polugodi$nja izvje$¢a. Zavr$no izvje$ce o provedbi donosi se sije¢nju za
prethodnu godinu provedbe Nacionalnog programa. Ovim predavanjem prikazane su glavne
aktivnosti i rezultati provedbe Nacionalnog programa u 2014. godini.

Klju¢ne rije¢i: Nacionalni program, strate$ke smjernice, glavne aktivnosti, izvjes¢a i rezultati
provedbe u 2014. godini.
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The implementation of the National
programme for conservation and sustainable
use of plant genetic resources for food and
agriculture in Croatia

Visnja LJUBETIC!, Zeljka CEGUR', Mirta CULEK?

'Ministry of Agriculture, Ul grada Vukovara 78, 10000 Zagreb, Croatia, (e-mail: visnja.ljubetic@mps.hr)
*National Centre for Agriculture, Food and Rural Affairs, Institute for Seeds and Seedlings, Brijest, Usorska 19, 31000 Osijek,
Croatia

Abstract

The national program of conservation and sustainable use of plant genetic resources for food
and agriculture in the Republic of Croatia was adopted in October 2013 for a three year period,
from 2014 to 2016.

The basic goal of the National Programme was to create a legal basis for the systematic care

of the existing biodiversity of agricultural plant species in the Rebublic of Croatia. In addition
to national acts and implementing regulations, the legal framework for the creation and
implementation of programs is based on the international Convention on Biological Diversity
and documents of the FAO Commission on Genetic Resources for Food and Agriculture. The
National Programme determines strategic guidelines for the development of national policy of
conservations of plant genetics resources, and for the international cooperation. Funding for
implementation in 2014 is provided in the State Budget.

Implementation of the National Program began in early 2014. In May of that year, the
Working Group for the control of the inventory collection and equipment within the
National Plant Gene Bank visited all locations which are included in the National Programme
(continental, central and coastal Croatia), and has produced a report on the conducted
checking of the collections in the field. The heads of the working groups for Industrial crops,
forage crops, medicinal and aromatic herbs, vegetables, vines, fruits, cereals and corn and
Documentation - information System have submitted their semi-annual report. The final
report on the implementation is submitted to January for the previous year of implementation
of the National Programme. This lecture presents the main activities and results of the
implementation of the National Program in 2014.

Key words: National programme, strategic guidance, the main activities, reports and results of
the implementation in 2014.
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Genetic variation of S-alleles in wild and sweet
cherry population of Czech Republic

Kamal SHARMA!, Petr SEDLAK}, Jiti KORECKY?, Pavel VEJL!, Josef SOUKUP!

!Czech University of Life Sciences, Faculty of Agrobiology, Food and Natural Resources, Department of Genetics and Breeding,
Kamycka 129, 16521 Prague 6 - Suchdol, Czech Republic, (e-mail: sharma@af.czu.cz)

*Czech University of Life Sciences, Faculty of Forestry and Wood Sciences, Kamycka 1176, 16521 Prague 6 - Suchdol, Czech
Republic

Abstract

Sweet cherry is an important and valuable crop to Czech Republic. A number of wild cherry
cultivars have been developed for fruit production and therefore numerous genetic studies
have been conducted for the species to understand genetic self-incompatibility mechanism.
Gametophytic self- incompatibility is controlled by multi allele S-locus where two tightly
linked genes, S-RNase and SFB (S haplotype-specific F-box), determine the specificity of the
pollen and the style. As part of this objective we investigated the S-genotype of 91 cheery
cultivars i.e. 50 wild and 41 sweet cherry. S- locus analysis was carried out by PCR analysis

of S-RNase and SFB genes. PCR was done using conserved primers and fragments detection
was carried out by capillary electrophoresis. The genotypes where the length of amplicon had
similarity with other alleles were confirmed with the appropriate allele-specific primers for the
known alleles. We identified 16 different S haplotypes: S1, S2, S3, $4, S5, S6, S9, S12, S13 and
S16 (Sweet cherry) and S7, S14, S18, S19, S21, S22 (wild cherry) and cultivars were assigned

to 24 incompatibility groups. Ten new incompatible group varieties were determined for wild
cherry which could serve as universal pollinator. S-haplotypes for sweet cherry S1, S3 and S4
were the most frequent and S2 was less frequent in Czech Republic. Other S-haplotypes that
were common in northern and central Europe are S5 and S6. The wild cherry populations
differed significantly with respect to allelic frequencies from sweet cherry cultivars; alleles

S1, S3 and S4, which are more frequent in sweet cherry, were less frequent in the wild cherry
collections. S-haplotypes S14, S16 and S22 were the most frequent and S18 was less frequent in
wild populations of cherry in Czech Republic. The results evidently provide cross-compatibility
information for cross design and orchard management. The results also reveal the S-locus
diversity of this plant material.

This study was Supported by the Ministry of Agriculture of Czech Republic Project NAZV No.
QJ1210275 and project CIGA CULS No. 20144301 and by the European Social Fund in the
Czech Republic, European Union, Ministry of Education Youth and Sports and OP Education
for Competitiveness ESF/MEYS CZ.1.07/2.3.00/30.0040.

Key words: Prunus avium, S-allele, S-RNase, F-box
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Section 4 . Vegetable Growing, Ornamental, Aromatic and Medicinal Plants

Morfoloska svojstva ¢e$njaka Zadarske
Zupanije

Sanja FABEK', Nina TOTH!, Sanja RADMAN!, Bozidar BENKO!, Jasna BERLJAK?, Snjezana

KERESA?

!Sveucilidte u Zagrebu, Agronomski fakultet, Zavod za povréarstvo, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska,
(e-mail: sfabek@agr.hr)
2SveudiliSte u Zagrebu, Agronomski fakultet, Zavod za vinogradarstvo i vinarstvo, Sveto$imunska cesta 25, 10000 Zagreb,

Hrvatska

*Sveudiliste u Zagrebu, Agronomski fakultet, Zavod za oplemenjivanje bilja, genetiku i biometriku, Sveto§imunska cesta 25,
10000 Zagreb, Hrvatska

Sazetak

Na hrvatskom trzistu postoji velika potraznja za domacim ce$njakom, a sadasnja proizvodnja
nije dostatna zbog nedostatka kvalitetnog sadnog materijala i neodgovarajuceg skladi$tenja.

U cilju o¢uvanja domace autohtone sorte ¢e$njaka od nestajanja i unaprjedenja proizvodnje,
pokrenut je projekt revitalizacije proizvodnje ¢esnjaka u Zadarskoj Zupaniji poznatoj po
povoljnim ekoloskim uvjetima za njegov uzgoj. Sadni materijal je prikupljen s 4 lokacije iz
okolice Benkovca: Bruska (E1), Lisic¢i¢ (E2), Rodaljice (E3) i Gornji Karin (E4). Poljski pokus
postavljen je u jesen 2012. godine u Zadarskoj Zupaniji (Bukovi¢) i Zagrebu (Maksimir).
Tijekom vegetacije jednom mjese¢no su utvrdivani broj listova i visina biljke, dok su pri berbi
analizirana morfoloska svojstva lukovice (masa, visina, promjer i broj ¢e$njeva). Ekotip E4 je
na obje lokacije razvio najvise biljke s najve¢im brojem listova. Najve¢u masu lukovice ostvario
je ekotip E2 (25,2 g) na lokaciji Bukovi¢, odnosno, ekotip E4 na lokaciji Maksimir (44 g). Na
lokaciji Bukovi¢ lukovice ¢e$njaka razvile su manji broj ce$njeva (2,9 do 4,8) u odnosu na
lokaciju Maksimir (5,2 do 7,6). Na obje lokacije najve¢im brojem ¢e$njeva u lukovici isticali su
se ekotipovi E1 i E2. Testirani ekotipovi prema morfolo$kim svojstvima uz potro$nju u svjeZem
stanju imaju potencijal razli¢ite primjene u preradivackoj i farmaceutskoj industriji.

Kljucne rijeci: Allium sativum L., masa i promjer lukovice, prinos, broj ¢e$njeva
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Morphologic traits of garlic from Zadar County
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Abstract

There is a great demand for domestic garlic on the Croatian market, and current production is
not sufficient due to the lack of quality planting material and inappropriate storage. In order
to preserve the local ecotypes of garlic and improve the production, a revitalization of garlic
production in Zadar County was initiated, due to favorable environmental conditions for its
cultivation in this region. Plant material was collected from four locations from the vicinity

of Benkovac: Bruska (E1), Lisi¢i¢ (E2), Rodaljice (E3) and Gornji Karin (E4). Field trial was
set up in the autumn of 2012 in Zadar County (Bukovi¢) and Zagreb (Maksimir). During the
growing season leaf number and plant height were measured monthly, while morphological
traits of bulbs (mass, height, diameter and number of cloves) were analyzed during harvest.

At both locations, ecotype E4 developed highest plants with the highest number of leaves. The
highest mass of bulb achieved ecotype E2 (25.2 g) at location Bukovi¢, respectively, ecotype E4
(44 g) at location Maksimir. Garlic bulbs from location Bukovi¢ developed smaller number of
cloves (2.9 to 4.8) in comparison with the bulbs from location Maksimir (5.2 to 7.6). At both
locations the largest number of cloves per bulb developed ecotypesEl and E2. According to
morphological traits, beside for fresh use tested ecotypes could be used in the processing and
pharmaceutical industry.

Key words: Allium sativum L., bulb mass and diameter, yield, number of cloves
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Sadrzaj teSkih metala i sastav masnih kiselina
u ekotipovima jadranskog ces$njaka (Allium
sativum L.)

Gvozden DUMICIC!, Maja JUKIC SPIKA!, Branimir URLIC', Katja ZANIC!, Rajko VIDRIH?,
Lovro SINKOVIC?

'Institut za jadranske kulture i melioraciju kr$a, Put Duilova 11, 21000 Split, Hrvatska, (e-mail: gdumicic@krs.hr)
*University of Ljubljana, Biotechnical Faculty, Jamnikarjeva 101, 1000 Ljubljana, Slovenija

SaZetak

Cilj istrazivanja bio je odrediti teske metale i sastav masnih kiselina 27 ekotipova ¢e$njaka
prikupljenih s 21 razlic¢ite lokacije u sjeverno-isto¢nom dijelu Jadranske regije. Sadrzaj suhe
tvari lukovice ¢e$njaka ekotipova Brgud, Konavle, Kurtovi¢i, Ljubitovica, Primorski Dolac
(proljetni), Rastok i Vojni¢ bio je ve¢i od 40%. Najmanja koncentracija Cu zabiljeZena je kod
ekotipa Polac¢a Knin (0,72 g/kg svjeze tvari; ST), dok je najveca zabiljezena kod Opuzen ozimi
(4,34 g/kg ST). Najvedi sadrzaj Zn zabiljezen je kod Opuzen proljetni (23,1 g/kg ST), dok je
najniza koncentracija (6,9 g/kg SM) zabiljezena kod ekotipova Golubi¢ i Kurtovi¢i. Najmanja
koncentracija Cd zabiljeZena je kod ekotipa Ljubitovica bijeli i Trnbusi 3 proljetni (0,06 i 0,09
g/kg ST). U lukovicama ¢e$njaka s lokacija Rastok, Vojni¢ i Konavle je zabiljeZena najveca
koncentracija Cd (0,44, 0,41 1 0,39 g/kg ST). Ukupne masne kiseline u lukovici ¢esnjaka bile
su od 29,1 do 69,4 mg/kg suhe tvari. Omjer linoleinska/alpha-linoleinska kiselina se smatra
vaznim ¢imbenikom u prehrani. Hrvatski ekotipovi ¢e$njaka pokazuju veliku varijabilnost

te je na lokacijama Brgud, Kricke, Golubi¢ 1 i 2 zabiljezen najmanji omjer linoleinske/alpha-
linoleinske kiseline (5,74, 5,79, 5,81 i 5,88). Studija je pokazala kako testirani ekotipovi ¢e$njaka
imaju visok sadrzaj nutritivno vaznih komponenti, kao §to su masne kiseline te da su sve
komponente kvalitete pod znac¢ajnim utjecajem genotipa i lokacije uzgoja.

Klju¢ne rije¢i: kadmij, bakar, cink, linoleinska/alpha-linoleinska kiselina, suha tvar
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Heavy metals and fatty acid composition in
Adriatic garlic (Allium sativum L.) ecotypes
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Lovro SINKOVIC?

'Institute for Adriatic Crops and Karst Reclamation, Put Duilova 11, 21000 Split, Croatia, (e-mail: gdumicic@krs.hr)
*University of Ljubljana, Biotechnical Faculty, Jamnikarjeva 101, 1000 Ljubljana, Slovenia

Abstract

The aim of this study was to determine the heavy metals and fatty acid composition of garlic
bulbs of 27 ecotypes collected from 21 locations in northeastern Adriatic region (Croatia).
Ecotypes Brgud, Konavle, Kurtovici, Ljubitovica, Primorski Dolac spring, Rastok and

Vojnic had garlic bulbs with more than 40% of dry matter. Lowest bulb Cu concentration

was recorded in ecotype from Polaca Knin (0.72 g/kg fresh weight; FW), whereas highest

in sample Opuzen winter (4.34 g/kg FW). Highest bulb Zn concentration was recorded in
ecotype Opuzen spring (23.1 g/kg FW), while lowest concentrations (6.9 g/kg FW) were found
in ecotypes Golubic and Kurtovici. Lowest bulb Cd concentrations were found in ecotypes
Ljubitovica White and Trnbusi 3 spring (0.06 and 0.09 g/kg FW). In ecotypes from locations
Rastok, Vojnic and Konavle were found the highest Cd concentration in the bulb (0.44,

0.41, 0.39 g/kg FW). Garlic bulbs contained from 29.1 to 69.4 mg/kg DW total fatty acids.
Linoleic/alpha-linoleic acid ratio is an important dietary factor, and an alpha-linoleic acid-
rich Mediterranean diet is recommended. Croatian garlic ecotypes showed great variability,
and garlic from locations Brgud, Kricke, Golubic 1 and 2 had the lowest linoleic/alpha-linoleic
acid ratios (5.74, 5.79, 5.81 and 5.88). The study revealed that garlic bulbs had high levels of
nutritionally important components, such as fatty acids, and that all quality components were
strongly influenced by genotype and location.

Key words: cadmium, copper, zinc, linoleic/alpha-linoleic acid, dry matter
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Utjecaj lokacije i izravnog prekrivanja na
kakvocu gomolja mladog krumpira (Solanum
tuberosum)

Dean BAN!, Smiljana GORETA BAN', Gvozden DUMICIC? Milan OPLANIC!, Branimir
URLIC?, Dragan ZNIDARCIC?

'Institut za poljoprivredu i turizam, Carla Huguesa 8, 52440 Pore¢, Hrvatska, (e-mail: dean@iptpo.hr)
*Institut za jadranske kulture i melioraciju kréa, Put Duilova 11, 21000 Split, Hrvatska
*University of Ljubljana, Biotechnical Faculty, Jamnikarjeva 101, 1000 Ljubljana, Slovenija

Sazetak

Krumpir je jedna od najvaznijih namirnica u ljudskoj prehrani te se uzgaja u razli¢itim
agroekoloskim uvjetima. Mediteransko podrucje Hrvatske je osobito vazno za proizvodnju
mladog krumpira. Poljski pokus proveden je na dvije lokacije (Pula i Split) tijekom dvije
godine te je testiran utjecaj izravnog prekrivanja agrotekstilom na koncentraciju minerala,
ugljikohidrata, vitamina C i suhe tvari kod pet kultivara krumpira. Koncentracija minerala

u gomolju znacajno je ovisila o godini uzgoja, dok su razlike izmedu lokacija zabiljezene u
sadrzaju P, CaiFe. Sorte su se znacajno razlikovale obzirom na koncentraciju N, P, K, Mg i
Fe u gomolju, dok nije bilo razlika u koncentraciji Ca. Prekrivene biljke imale su ve¢i sadrzaj K
u odnosu na neprekrivene, no nije bilo utjecaja prekrivanja na koncentraciju ostalih minerala.
Veca koncentracija saharoze, skroba i suhe tvari zabiljeZena je Splitu u odnosu na Pulu, dok se
koncentracija glukoze, fruktoze i vitamina C nije razlikovala izmedu lokacija. Godina uzgoja
utjecala je na sadrzaj fruktoze i saharoze. Sorte su se razlikovale obzirom na koncentraciju
saharoze, $kroba, vitamina C i suhe tvari, no ne glukoze i fruktoze. Prekrivene biljke su imale
vecu koncentraciju ugljikohidrata i suhe tvari u gomoljima u odnosu na neprekrivene, no
koncentracija vitamina C je bila ve¢a u neprekrivenim biljkama. Parametri kakvoce gomolja
mladog krumpira ovise o agroekoloskim uvjetima uzgoja, no kultivar i tehnologija uzgoja
takoder znacajno utjecu.

Kljucne rijeci: agrotekstil, kultivar, minerali, ugljikohidrati, vitamin C
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Effect of location and direct covering on the
quality of young potato tubers (Solanum
tuberosum)

Dean BAN!, Smiljana GORETA BAN', Gvozden DUMICIC? Milan OPLANIC!, Branimir
URLIC?, Dragan ZNIDARCIC?
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Abstract

Potato is one of the most important foods in human diet and it has been grown under
different environmental conditions. Mediterranean area of Croatia is particularly important
for production of young potato. A field experiment was conducted at two locations (Pula and
Split) during two years. The effect of direct covering with agro-textile on the concentration of
minerals, carbohydrates, vitamin C and dry matter in five cultivars of potato was tested. The
concentration of minerals in tubers depended on the year of growing, while the differences
between locations were observed in concentration of P, Ca and Fe. Concentration of N, P,

K, Mg and Fe in tubers was depended on cultivar, but not the concentration of Ca. Covered
plants had a higher concentration of K compared to non-covered, but there was no impact of
covering on concentrations of other minerals. A higher concentration of sucrose, starch and
dry matter was observed in Split compared to Pula. The concentration of glucose, fructose,
and vitamin C did not differ between locations. Year of growing influenced the content of
fructose and sucrose. Cultivars differed in the concentration of sucrose, starch, vitamins C,
and dry matter, but not in glucose and fructose. Covered plants had a higher concentration of
carbohydrates and dry matter in tubers, but the concentration of vitamin C was higher in non-
covered plants. Quality parameters of potato tubers depend on the environment, but cultivar
and technology are also important.

Key words: agro-textile, cultivar, minerals, carbohydrate, vitamin C
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Response of broccoli transplants to addition of
selenate

Spela MECHORA', Kristina UGRINOVIC?
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Abstract

Selenium is a trace element, which is essential for humans and animals. Its essentiality for
plants is still debatable, although it can exert positive effect: it functions as an antioxidant,
increases the tolerance of plants to UV-induced oxidative stress, delays senescence and
promotes the growth of ageing seedlings. In the present study the effect of Se(VI) on
physiological and biochemical characteristics of broccoli transplants (Brassica oleracea var.
italica) under controlled conditions were studied. In 3 to 4 leaf stage plants were treated with
0.5 mL of Se(VTI) solution in various concentrations: 2, 5, 10, 20 and 50 mg Se L. Selected
parameters were measured for 11 days. Photochemical efficiency was unaffected the day after
Se(VI) addition regardless Se concentration. The negative effect was observed 4 and 8 days after
exposure to low and high Se(VI) concentrations. Higher Se doses (20 and 50 mg Se L) did not
significantly decrease the photochemical efficiency even with longer exposures, although the
values were the lowest. The photosynthesis for all Se exposed plants as well as control plants
increased from day 1 to 6 and decreased from day 6 to 11. Addition of 20 mg Se L'positively
affected chlorophylls, carotenoids and anthocyanins in the period from day 4 to 8 and a
subsequent positive effect of increased content of carotenoids on photochemical efficiency

was observed. Other Se(VI) concentrations did not affect the measured pigments. Overall

no substantial effect of Se(VI) addition on broccoli transplants was observed indicating that
broccoli can cope with relatively high Se concentrations.

Key words: selenium, Brassica oleracea var. italica, photochemical efficiency, carotenoids,
chlorophylls, anthocyanins
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The influence of the tray cells volume on the
morphological parameters of cabbage seedlings
(Brassica oleracea var. capitata)
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Abstract

The objective of the study was to determine the cell volume of multicell-trays which could be
used for growing of cabbage seedlings. Trays with different cell volume were tested (80, 37, 30,
20 and 18 cm?), and related number of cells per tray was 40, 84, 104, 160 and 209, respectively.
The mono-factorial experiment was set up according to the randomized block scheme

with three replications, located at the agricultural school in Prishtina. Next morphological
parameters of cabbage seedlings were measured: fresh and dry weight of root, stem and leaf,
stem height and diameter, number of leaves and leaf area. The results show that the volume of
cell has a great influence on the morphological parameters. Significant impact on the leaf area
was found, and it ranged from 309.8 cm?at cell volume of 80 cm® (40 cells per tray) to 111.11
cm?at the variant with 18 cm?® (209 cells per tray). Also, significant differences were shown by
other parameters, such as fresh and dry weight of stem. Opposite to the other parameters, the
highest stem was measured at the volume 18 cm’ (17.72 cm) while the lowest was recorded at
the volume 37 cm’ (15.55 cm). It can be concluded that variants with 84 and 104 plants per tray
(volume 37 and 30 cm?, respectively) can be proposed for cabbage seedlings growing. In spite
of small number of plants per tray, trays with 40 cells (volume 80 cm?) could be recommended
as well, because they showed high values of some biometric indicators.

Key words: cabbage, tray, cell volume, morphological parameters

$a2015_a0405

50" Croatian and 10" International Symposium on Agriculture



Section 4 . Vegetable Growing, Ornamental, Aromatic and Medicinal Plants

Dynamic modeling of tension-controlled-
irrigation of container grown nursery plants
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Abstract

A simulation model of a closed-loop, feedback control system monitoring moisture tension
in the root medium was developed and tested for micro irrigation. The system characteristic
equation developed and with parameters and environmental disturbance affecting the system.
The calibration and validation of the model was done using experimental data collected

for Acer rubrum in late summer of Wooster, Ohio, USA. An Evaluation of the model was
done using a stochastic based vapor pressure deficit (VPD) evapotranspiration (ET) transfer
function. The simulation model underestimated total irrigation water 25% and overestimated
irrigation frequency from 0.5 d to 0.69 d according to experimental validation data (14

day period). It was observed that the medium hydraulic characteristics and accuracy of the
tensiometer were very critical in the success of the feedback control system for real time
scheduling of irrigation and control of the medium tension. A medium water-release curve
gives very important information about the tension level of the medium at a certain depth.

In order to show spatial variability, two replicates were used for medium analysis in the
experimental procedure. Results of the simulation model of the control system indicated that
medium tension could successfully schedule irrigation for container grown nursery plants
assuming an accurate soil-water release curve was known, tensiometers were properly located
and calibrated, and irrigation rates were within certain bounds.

Key words: irrigation scheduling, Acer rubrum, red maple, evapotranspiration
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thiamethoxam and its metabolite clothianidin
in swiss chard using liquid chromatography-
tandem mass spectrometry
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Abstract

A simultaneous method was developed to analyze thiamethoxam (TMX) and its metabolite
clothianidin (CLO) in Swiss chard using tandem mass spectrometry (in the positive
electrospray ionization mode using multiple reaction monitoring mode) to estimate the
dissipation pattern and the pre-harvest residue limit (PHRL). Thiamethoxam (10%, WG)

was sprayed on Swiss chard grown in two different areas under greenhouse conditions at

the recommended dose rate of 10 g/20 L water. Samples were collected randomly up to 14

days post-application, extracted using quick, easy, cheap, effective, rugged, safe (QuEChERS)
acetate-buffered method and purified via a dispersive solid phase extraction (d-SPE) procedure.
Matrix matched calibration showed good linearity with determination coefficients (R?) 2

0.998. The limits of detection (LOD) and quantification (LOQ) were 0.007 and 0.02 mg/kg. The
method was validated in triplicate at two different spiked concentration levels. Good recoveries
(n = 3) of 87.48-105.61% with relative standard deviations (RSDs) < 10 were obtained for both
analytes. The rate of disappearance of total thiamethoxam residues in/on Swiss chard was best
described by first-order kinetics with half-lives of 6.3 and 4.2 days. It can be predicted from the
PHRL curves that if the residues were < 19.21 or 26.98 mg/kg at 10 days before harvest, then
total TMX + CLO concentrations would be below the maximum residue limits during harvest.

Key words: Thiamethoxam, metabolite, clothianidin, Swiss chard, LC/MS/MS, dissipation,
half-life
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Ucinak abiotskih ¢imbenika na dinamiku rasta
i prinos radica i salate u plutaju¢em akvaponu

Petar SPEVEC!, Vjera KOVACEVIC!, Nina TOTH? BoZidar BENKO?, Sanja FABEK?
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Sazetak

Akvaponika je kombinirani sustav uzgoja riba i biljaka u recirkuliraju¢em sustavu koji
omogucuje uzgoj raznih vrsta lisnatog povréa i zac¢inskog bilja, a u Hrvatskoj je manje poznat.
Cilj istrazivanja bio je utvrditi dinamiku rasta radica i salate u plutaju¢em akvaponu u odnosu
na hidroponski sustav plutajucih ploc¢a (plutajuci hidropon). Istrazivanje je provedeno u
ljetnom razdoblju 2014. godine na pokusalistu Maksimir Agronomskog fakulteta u Zagrebu.
Pokus je postavljen po split-plot metodi u tri repeticije, a ukljucivao je po dvije sorte salate
(‘Great Lakes’ 1 ‘Vegorka’) i radi¢a (‘Trzagki salatnik’ i ‘Palla rossa’). Sjetva je obavljena u
polistirenske ploce ispunjene perlitom. Tijekom vegetacije analizirana su morfologka svojstava
biljaka (ukupna masa biljke, masa i duzina korijena, masa i visina nadzemnog dijela, broj
listova i duzina najduzeg lista). Utvrdene su statisticki opravdane razlike u navedenim
morfolo$kim svojstvima istrazivanog lisnatog povrca izmedu sustava uzgoja, odnosno, hranivih
otopina razli¢itih abiotskih ¢imbenika. Znacajno vece vrijednosti zabiljeZene su u plutaju¢em
hidroponu. Sorta kod obje vrste nije imala opravdan ucinak niti na jedno promatrano svojstvo.
Obje istraZivane vrste najvedi prinos ostvarile su u hidroponskom sustavu, radi¢ sorta “Trzaski
salatnik’ (1,295 kg/m?) i salata sorta ‘Great Lakes’ (1,96 kg/m?).

Klju¢ne rijeci: Cichorium intybus L. var. foliosum, Lactuca sativa L., masa listova, prinos
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Growth dynamics and yield of radicchio and
lettuce as affected by abiotic factors in floating
aquapon
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Abstract

Aquaponics is combination of fish farming and plant production in recirculating system
which enables cultivation of various vegetable crops and aromatic plants, and in Croatia is

less known. The aim of this research was to determine the growth dynamics of raddichio and
lettuce in floating aquapon compared to floating hydropon. The experiment was conducted

in summer period 2014 on experimental station Maksimir at Faculty of Agriculture in

Zagreb. The experiment was set up according to split-plot design in three replications and
included two cultivars of radichio (“TrZagki salatnik’ and ‘Palla rossa’) and two cultivars of
lettuce (‘Great Lakes’ and ‘Vegorka’). Sowing was conducted in polystyrene panels filled with
perlite. Morphological traits of plants (total plant mass, root mass and length, shoot mass

and height, number of leaves and length of the longest leaf) were analyzed continuously
during the growing period. Statistically significant differences in these morphological traits

of tested leafy vegetables between growing systems, ie, nutrient solution, were determined.
Significantly higher values were observed in the floating hydropon. Variety in both species had
no significant effect on any of the observed traits. The highest yield researched species achieved
in the hydroponic system, chicory cultivar ‘Trzaski salatnik’ (1,295 kg/m?) and lettuce ‘Great
Lakes’ (1.96 kg / m2).

Key words: Cichorium intybus L. var. foliosum, Lactuca sativa L., leaves mass, yield
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SaZetak

Akvaponika je kombinacija zatvorenog recirkulirajuéeg sustava akvakulture i hidropona u
kojem otopina nastala pri uzgoju riba osigurava hranjiva za uzgoj biljaka. Zbog testiranja
ovog sustava uzgoja u Hrvatskoj, tijekom ljetnog razdoblja 2014. provedeno je istrazivanje

s lisnatim povréem. Cilj istrazivanja je bio utvrditi utjecaj hranjive otopine iz akvaponskog
sustava na mineralni sastav po dvije sorte radica i salate u usporedbi s plutaju¢im hidroponom
sa standardnom hranjivom otopinom. Pokus je postavljen po split-plot metodi u tri repeticije,
a ukljucivao je po dvije sorte radica (‘“Trzaski salatnik’ i ‘Palla rossa’) i salate (‘Great Lakes’

i ‘Vegorka’). Tijekom razdoblja uzgoja provedena je analiza kemijskog sastava biljnog
materijala i hranjive otopine. U hidroponu koji nije nadopunjavan, u hranjivoj otopini doslo
je do povecanja koncentracije svih makrohranjiva (7,135 mg NH,*/L, 20,67 mg P/L, 116,67
mg Ca**/L i42,8 mg Mg**/L). Sastav hranjive otopine akvapona tijekom vegetacije bio je
ujednacen, a koncentracija makrohranjiva (0,117 mg NH,*/L, 2,88 mg P/L, 61,66 mg Ca**/L i
15,1 mg Mg**/L) bila je niZza nego u hidroponu, izuzev NO, iona ¢ija je prosje¢na koncentracija
bila podjednaka u akvaponu i hidroponu (47,5 i 55,65 mg/L). Analizom mladih listova radi¢a
i salate uzgojenih u akvaponu utvrdena je vi§a koncentracija nitrata, kalcija i magnezija te niza
koncentracija ukupnog dusika, fosfora i kalija u odnosu na biljke iz hidropona.

Klju¢ne rije¢i: hranjiva otopina, dusik, fosfor, kalij
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Abstract

Aquaponics is combination of closed recirculating aquaculture and hydroponics in which
nutrient-rich effluent from fish tanks is used to fertirigate plants. In order to research this
cultivation system in Croatia, an experiment with leafy vegetables was conducted during
summer period 2014. The aim of this research was to determine the effect of nutrient solution
on mineral content of two cultivars of radicchio and lettuce grown in floating aquapon
compared to hydropon with standard nutrient solution. The experiment was set up according
to split-plot design in three replications and included two cultivars of radicchio (‘Trzaski
salatnik’ and ‘Palla rossa’) and two cultivars of lettuce (‘Great Lakes” and ‘Vegorka’). During
the growing period plant material and nutrient solutions were analyzed. There was an increase
in the concentration of macronutrients (7.135 mg NH,*/L, 20.67 mg P/L, 116.67 mg Ca**/L
and 42.8 mg Mg**/L) of the nutrient solution in hydropon system, which is not supplementing.
The composition of the nutrient solution in aquapon was uniform during the growing period,
and the concentration of macronutrients were lower (0.117 mg NH,*/L, 2.88 mg P/L, 61.66

mg Ca’*/L and 15.1 mg Mg**/L), with the exception of NO, whose average concentration

was approximately the same in aquapon and hydropon (47.5 and 55.65 mg/L). Baby leaves

of lettuce and radicchio grown in aquapon had higher concentrations of nitrate, calcium

and magnesium, and lower concentrations of total nitrogen, phosphorus and potassium in
comparison to hydropon.

Key words: nutrient solution, nitrogen, phosphorus, potassium
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Morfoloska svojstva mrkve uzgajane u
konsocijaciji s nevenom

Renata ERHATIC, Tomislava PEREMIN VOLF, Marija VUKOBRATOVIC, Ema SOK

Visoko gospodarsko ud¢iliste u Krizevcima, Milislava Demerca 1, 48260 Krizevci, Hrvatska, (e-mail: rerhatic@vguk.hr)

SaZetak

Istrazivana je konsocijacija mrkve (Daucus carota L.) i nevena (Calendula officinalis L.) na
povrsini Visokog gospodarskog ucilista u Krizevcima. Interes za uzgojem bilja u konsocijaciji
proizlazi iz potrebe za promjenama dosadasnjeg konvencionalnog uzgoja i smanjivanja
primjene kemijskih sredstava u procesu proizvodnje bilja prema integriranoj i ekoloskoj
proizvodnji. Mrkva je dvogodi$nja biljka iz porodice Apiaceae. Uzgaja se na manjim
povr§inama u obiteljskom vrtu ili na oranicama za proizvodnju svjeze mrkve ili sirovine

za preradu. Uzgojem mrkve u konsocijaciji s nevenom pretpostavlja se da ¢e se uz manju
primjenu kemijskih sredstava i hraniva posti¢i veéi prinos i kvaliteta mrkve. U pokusu su
istrazivana morfoloska svojstva mrkve iz uzgoja u konsocijaciji i usporedena s kontrolom.
Pradenjem rezultata poljskog pokusa uoceno je da su mrkve najduzeg korijena u svim
terminima mjerenja dobivene u kontroli (100% mrkva), dok je $irina korijena najveca u
konsocijaciji u kojoj je zastupljenost nevena 90%. Najvi$e biljke kao i biljke sa najve¢im brojem
listova u svim terminima mjerenja zabiljeZene su u konsocijaciji u kojoj je zastupljenost nevena
75%. Ako promatramo sve istraZivane parametre u svim terminima mjerenja, konsocijacija

s nevenom pozitivno je utjecala na ve¢inu morfoloskih svojstava mrkve. Takav na¢in uzgoja

je ekoloski prihvatljiv jer se bez koristenja kemijskih sredstava i mineralnih gnojiva postizu
zadovoljavajudi prinos i kvaliteta.

Klju¢ne rije¢i: Daucus carota L., Calendula officinalis L., konsocijacija, morfoloska svojstva
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Abstract

Research is based on testing of consociation of carrot (Daucus carota L.) with marigold
(Calendula officinalis L.) in area of College of Agriculture at Krizevci. The interest in
consociated plants growing derives from need for changes in former conventional farming and
reducing application of chemical substances in process of producing plants toward integrated
and ecological production. Carrot is a biannual plant from Apiaceae family. It is cultivated on
smaller areas in family gardens or plough lands for production of fresh carrot or raw material
for further processing. By growing carrot in consociation with marigold it is assumed that

the higher yield and carrot quality will be achieved through reduced usage of nutrients and
chemical substances. In the experiment morphological features of carrot from consociation
growth were tested and compared to control. By following field results it is noted that the
carrots with the longest root in all terms of measurements have come from control growth
(100%), while the widest roots come from consociation in which marigold is represented with
90%. The tallest plants, as well as the plants with the highest number of leaves in all measuring
terms are noted in consociation in which the marigold is represented with 75%. If we are
observing all researched parameters in all terms of measuring, marigold consociation has had
a positive impact on most of the morphological features of carrot. Such way of growing is
ecologically acceptable, because we are achieving a satisfactory yield and quality without using
chemical substances and mineral fertilizers.

Key words: Daucus carota L., Calendula officinalis L., consociation, morphological properties
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Morfoloski pokazatelji i sadrzaj C vitamina u
listu dragoljuba (Tropaeolum majus)
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SaZetak

Dragoljub (Tropaeolum majus L.) je visokovrijedna, jednogodisnja zeljasta biljka koja obiluje
vitaminom C i mnogim tvarima koji ga ¢ine prirodnim antibiotikom, antimikotikom,
purgativom, diuretikom i pravim eliksirom zdravlja. Uz mnogobrojne dobrobiti za zdravlje,
dragoljub je takoder i ukras svakom vrtu. Cilj ovog istrazivanja bio je utvrditi utjecaj razlicitih
uvjeta uzgoja na morfoloska svojstva visokog i niskog dragoljuba te odrediti sadrzaj vitamina C
u listu ta dva tipa dragoljuba. Uzgoj dragoljuba u komori s kontroliranim uvjetima rezultirao
je kra¢im vremenom nicanja te ve¢im postotkom klijavosti u odnosu na uzgoj na otvorenom.
Prosjecan sadrzaj vitamina C u listovima dragoljuba iznosio je 204,16 mg/100g svjeZe tvari za
visoki dragoljub te 189,27 mg za niski. Stoga, dragoljub se moze svrstati medu visoko vrijede
namirnice za ljudsku ishranu s obzirom da sadrzi vece vrijednosti vitamina C u odnosu na
opc¢e poznate namirnice kao $to su limun, paprika, naranc¢a. Ova nedovoljno istrazena biljka sa
svojim ljekovitim svojstvima te velikim potencijalom za kori$tenje u farmaceutskoj industriji
zasluzuje svoje mjesto u ljudskoj ishrani i na trzi$tu.

Klju¢ne rijeci: dragoljub, vitamin C, listovi, morfoloski pokazatelji, nac¢in uzgoja
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Morphological characteristics and content of
vitamin C in the Tropaeolum majus leaves

Nada PARADPIKOVIC, Monika TKALEC, Valentina KOMLJENOVIC, Tomislav VINKOVIC

University of J.J. Strossmayer in Osijek, Faculty of Agriculture, Kralja Petra Svaci¢a 1d, 31000 Osijek, Croatia,
(e-mail: nparadj@pfos.hr)

Abstract

Nasturtium (Tropaeolum majus L.) is a high-quality, annual herbaceous plant that abounds
with vitamin C and many substances that make it a natural antibiotic, antifungal, purgative,
diuretic and a real elixir of health. In addition to numerous health benefits, nasturtium is also

a decoration for every garden. The aim of this study was to determine the effect of different
growing conditions on the morphological characteristics of high and low nasturtium plants
and determine the content of vitamin C in the leaves of two nasturtium types. Growing
nasturtium in growth chamber resulted in a shorter emergence time and a higher germination
percentage compared to cultivation in the open air. The average vitamin C content in the leaves
of nasturtium was 204.16 mg 100g" fresh weight in high nasturtium, and 189.27 mg in low one.
Therefore, nasturtium can be classed as highly valuable plant for human nutrition as it contains
higher levels of vitamins C than generally known groceries such as lemon, pepper and orange.
This insufficiently explored plant with medicinal properties and a handful of great potential in
the pharmaceutical industry deserves a larger place in the human diet as well as in market.

Key words: Tropaeolum majus, vitamin C, leaves, morphological characteristics, cultivation
method
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Study on the variation of oregano under the
conditions of three ecological zones in Kosovo
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Abstract

This paper is a study on the identification of genetic variations in oregano plants in three
ecological zones of Kosovo (Sharri Mountain, Karadaku Mountain and Bjeshket e Nemuna
Mountain). Initially, three points in each zone were determined to take samples for
measurements and assessment in order to cover the whole width of the possible morphological
variation. In all points of the zones, a total of 10 plants were taken as samples. In order to see
if the variation is confirmed or random, the statistical analysis based on the variance analysis
was performed and measurements were conducted for the biometric parameters of oregano.
The variation of the studied features was more emphasized between zones than within zones.
The results of the analysis show a strong positive correlation between the height of the plants
and the height of the marketable parts, the height of plants with the height of the leaves with a
correlation coefficient, of the height of the plants with the width of the leaves with a correlation
coefficient. Yet, there is a negative correlation between the height of plants and the number

of main sprigs. It should be mentioned that oregano plant is more present in areas which are
more distant from settlements of the zone and that we have observed an uncontrolled use of
the plant. This species is constantly witnessing genetic erosion which is gradually endangering
and even leading to the extinction of its variation which is present and rich in these areas.
Therefore, it is necessary to undertake measure to protect this plant.

Key words: variation, plant, zone

$a2015_a0412

50" Croatian and 10" International Symposium on Agriculture 137



Section 4 . Vegetable Growing, Ornamental, Aromatic and Medicinal Plants

Antioxidant and neuroprotective activities
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Abstract

Algerian oregano is commonly used as a spice and in traditional medicine. Origanum
glandulosum Desf belonging to the Lamiaceae family is rich in polyphenols, and essentials oil,
which may have antibacterial, antioxidant and other bioactive properties, but little is known
about phenolic composition. In the present, phenolic composition, and antioxidant capacity of
Origanum were evaluated after extraction aerial parts with ethyl acetate. Moreover, the extract
was used to isolate and research neuroprotective compounds through the inhibition Amyloid-p
peptide (AP) aggregation. Results obtained showed that extract had the highest total phenolic
content, which was 58.8 +1.2 mg GAE/g of dry weight (dw) and flavonoid contents with 26.7

* 1.4 mg QE/g dw. The extract studied showed also most interesting antioxidant activity and
significant anti-aggregative activity. HPLC-DAD coupled with mass spectrometry and NMR
analyses were used to separate and identify the major compounds present in the oregano
extract. Rosmarinic acid, two new cyclolignans: Globoidnan A and B, lithospermic acid and
three flavonoids were identified in the extract. Indeed, Rosmarinic acid and Globoidnan A
showed significant anti-aggregative activity against AP aggregation (IC_ 7.0 and 12.0mM,
respectively). In conclusion, the results revealed that O. glandulosum extract can be considered
to be a rich source of antioxidants and its active compounds could have neuroprotective
potential.

Key words: Origanum glandulosum, antioxidant, neuroprotective activity, polyphenol, LC-
NMR
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Some physico-chemical and microbiological
properties of fermented Physalis (Physalis
peruviana) fruits
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*Agriculture Engineering, Istanbul, Turkey

Abstract

The aim of current study was to determine some physico-chemical (proximate analysis,
antioxidant activity, total phenol content, mineral contents) and microbiologic properties of
fermented Physalis (Cape gooseberry) fruits. The acidity values were stated as 0.47% in brine
and 1.11% in products with vinegar. Radical activity values of physalis with brine, vinegar
and raw changed between 0.754% (brine) to 4.30% (raw material). In addition, total phenol
contents of samples ranged from 0.473 mg GAE/100 ml to 4.30 mg GAE/100 ml. The oil
contents of physalis fruits (raw, salted and fermented in vinegar) were found to be 2.25%,
1.03% and 1.17%, respectively. The microbiological analysis were carried out at the end of
fermentation, and the total number of bacteria in brine was found to be 8 times more than that
in the product with vinegar. Potassium was found as the highest element, and it was followed
by P, Mg and Ca in descending order. As Physalis fruits are rich in unsaturated fatty acids, as
well as with Ca, Mg, K and P, they can be considered as an important food source in terms of
human health and nutrition. Physalis is as nutritionally important as the exotic fruits.

Key words: Cape gooseberry fruit, fermentation, total phenol, antioxidant activity, minerals
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Fertilization of gladiolus in different periods of
flowering in the region of Saratov Volga
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Abstract

Gladiolus has a leading position among flowering plants because of its decorative qualities.
For more of the decorative effect of plants of gladiolus is of importance the peculiarity of
variety, the appropriate nutritional conditions for each variety. No information on varietal
responsiveness to fertilizers in the region of Saratov Volga region. The aim of this research
was to determine the necessary balance of nutrients in accordance with the biological
characteristics and needs of the different varieties of gladiolus and also the optimal timing of
their application. The early and late varieties of gladiolus react in different ways to fertilizer.
This is due primarily to the peculiarities of growth, biochemical processes, as well as the
climatic conditions of cultivation. The early and late varieties of gladiolus cultivated in the
same agronomic conditions, but the phases of growth and development in them pass at
different times. The results of phenological observations and agrochemical soil research were
used to develop a system of mineral nutrition for early and late varieties. Studies have shown
that for early varieties application of nitrogen and potassium on 29/05-2/06 (phenophase

2-3 leaves) and 25/06-29/06 (phenophase 5-6 leaves) improves the decorative effect plants,
increases the weight of corms. Combination of nitrogen, potassium and phosphorus proved
most favorable for the late varieties and it was applied on 10/06-14/06 (phenophase 2-3 leaves)
and 5/07-10/07 (phenophase 5-6 leaves).

Key words: gladiolus hybrid, phenology, agricultural technology
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Effects of BA and NAA on regeneration of
narcissus bulbs under in-vitro condition
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Abstract

Propagation of narcissus by natural vegetative methods is very slow. However, tissue culture
is commonly used as a useful tool for rapid propagation of narcissus plant. Different types of
explants were tested and finally bulb chips are used as explants. Hence, an experiment was
conducted to evaluate the effects of BA and NAA (0.1, 2 and 4 ppm) on regeneration of chips
of narcissus bulbs under in-vitro condition. Experiment was conducted based on completely
randomized design by factorial arrangement with 5 replications in each treatment in modified
MS medium. Bulb, root and leaf number and length were evaluated. The result of analysis
variance revealed that BA (Benzyl adenine) significantly (P<0.05) affected bulb number and
diameter. Hence, BA at rate 2 and 4 ppm significantly (P<0.05) improved bulb number and
diameter, respectively. However, NAA did not significantly (P<0.05) affect all measured

traits. However, NAA had slightly positive effects on root number and length. The results

also revealed that incorporation of BA and NAA did not significantly affect bulb and root
length. However, combination of BA (3 ppm) and NAA (4 ppm) had the highest effects on leaf
number and length.

Key words: benzyl adenine, bulb, in-vitro, MS medium
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ledebourii under in-vitro condition
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Abstract

In this experiment, different elicitors such as nano particles of heavy metals and growth
regulators were used for secondary metabolites induction under in vitro condition.
Experiments were conducted to evaluate the effect of different concentrations of Iron and
Zinc oxide nano particles (0, 10, 25, 50, 75 and 100 mg 1""), Humic acid (0, 50, 100, 500 and
1000 mg ') and Benzyladenine (0, 1, 2, 3 and 4 mg 1) on total Phenol content, antocyanine
and flavonoid of Lilium ledebourii Bioss under in-vitro condition. Experiment was done based
on completely randomized design with six replications. Analysis of variance indicated that
total Phenol content, Flavnoide and antocyanine content were significantly (P<0.01) differed
compared to control. Mean comparison by Duncan’s multiple range tests showed that the
maximum amount of phenolic content of plantlet was obtained in media containing 1 mg I
BA. However, the highest content of anthocyanin was obtained from treated plantlets by HA
at rate 500 mg 1"'. The results also revealed that the highest concentration of flavonoids in 270,
300 and 330 nm wave lengths were obtained in Chelated Iron (10 mg1"'), Iron Oxide (25 mg1")
and benzyladenine (1mg 1), respectively.

Key words: abiotic stress, flavnoide, in-vitro, nano particles, phenol content
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Plantlet regeneration from protoplasts of
Fritillaria imperialis
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Abstract

There is no published method recommended for protoplast isolation and regeneration from
Fritillaria imperialis L. The present study reports the isolation and regeneration of protoplasts
from callus of Fritillaria imperialis L. A range of parameters which influence the isolation

and regeneration of F. imperialis protoplasts were researched. From the results obtained,
callus fresh weight (FW) of 0.4 g produced the highest number of viable protoplasts, which
was 1.12x10° protoplasts/g FW. The best treatment for isolation of F. imperialis protoplast
(7.8x10° protoplasts/g FW) was 2% cellulase and 0.1% pectinase with 9% manitol for 8 h. For
enhancement of the protoplasts division and the percentage of colony formation, different
concentrations from casein hydrolysate, 2.4-D and BA were used. The results revealed that cell
wall and colony formation were better in a liquid medium than those on a semi-solid medium.
The highest plating efficiency (1.26x10° per g FW) and highest callus formation was obtained
by using a medium containing 0.5 mg 1™ 2.4-D, 1 mg 1" BA and 200 mg I"! casein hydrolysate.
Micro calli were formed after one month of culture. Many plantlets were formed on the calli
after transfer of the proliferated calli to regeneration medium. The highest plantlet regeneration
(100%) was obtained by using a medium containing 0.5 mg 1! NAA, 1.5 mg "' BA.

Key words: callus formation, Fritillaria imperialis L., plant regeneration, protoplast culture
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SaZetak

Jedan od najznacajnijih sportskih travnjaka Grada Zagreba nalazi se unutar ,,SP Mladost®.
Njegova znacajnost je u tome §to se nalazi na sportskom atletskom borili$tu te se koristi za
atletske discipline kao $to su bacanje diska, koplja, kladiva te kao zona zagrijavanja natjecatelja
pa je stoga podvrgnut intenzivnom gazenju. Osobito vazna uloga sportskog travnjaka Grada
Zagreba SP Mladost vezana je za odrzavanje Memorijala Borisa HanZekovica. Tada je travnjak
vi$e dana za redom pod velikim opterecenjem i stresom od gazenja i udaranja pa optimalan
status hraniva moze ublaZiti stradanje te potaknuti brzi oporavak travnjaka. Pri tome osobito
vaznu ulogu ima status fosfora u biljci jer utjece na rast i razgranjenje korijena, ali i na i tvorbu
klorofila, a time na boju i kvalitetu travnjaka. Cilj istrazivanja je bio utvrditi status biogenih
elemenata u travi kao klju¢nog pokazatelja dizajna prihrane za potrebe $to boljeg i kvalitetnijeg
travnjaka. U tu su svrhu uzorkovanja i analize listova trava provedena tri puta tijekom
vegetacije 2012. godine. Utvrdeno je da su koli¢ine dusika, kalija i magnezija u travi unutar
granica koje sugeriraju literaturni navodi, dok su koli¢ine fosfora nedostatne. Koli¢ine biogenih
elemenata u travi, utvrdene analizom uzoraka, kre¢u se od 2,66 - 3,60% N, 0,14 - 0,19% P,

1,83 - 2,94% Ki0,12 - 0,24% Mg. Temeljem rezultata istrazivanja predlaZe se regenerativna
gnojidba travnjaka s ve¢om koli¢inom fosfora kao i intenzivnija njega tijekom vegetacije.

Kljucne rijeci: dusik, fosfor, kalij, sportski travnjak
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Abstract

One of the most important sports lawns of the City of Zagreb is located inside the “SP
Mladost”. As a part of sports athletics arena has a great significance because it is used for
athletic events such as the discus throw, javelin, hammer throw, and as a competitors warm
up zone, so it is subjected to intense stamping. Particularly important role of sports lawn

of the City of Zagreb on SP Mladost is related to the maintenance of the Memorial Boris
Hanzekovi¢. At that time the lawn is for several days in a row under heavy load and stress from
stamping and kicking, but the optimal nutrient status can alleviate starvation and encourage
faster recovery of the lawn. For this reason important role has the status of phosphorus in

the plant because it affects the growth and branching of the root, but also to the formation of
chlorophyll, and therefore the color and quality of the lawn. The aim of the research was to
determine the status of biogenic elements in the grass as a key indicator for nutrition design
for the purposes of better lawn with higher quality. For this purpose, sampling and analysis
leaves of grass conducted three times during the growing season in 2012. It was found that

the grass leaves content of nitrogen, potassium and magnesium is within the limits suggested
by literature data, while phosphorus was deficient. Content of mineral elements in the grass,
determined by samples analysis, ranged from 2.66 to 3.60% N, 0.14 to 0.19% P, 1.83 to 2.94%
C, and from 0.12 to 0.24% Mg. Based on the research results regenerative fertilization of lawns
is proposed with a greater amount of phosphorus as well as intensive care during the growing
season.

Key words: nitrogen, phosphorus, potassium, sports lawn

$a2015_a0419

50" Croatian and 10" International Symposium on Agriculture 145



Section 4 . Vegetable Growing, Ornamental, Aromatic and Medicinal Plants
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Sazetak

Tradicija uzgoja smokve (Ficus carica L.) na podru&ju grada Sibenika je u ve¢oj mjeri vezana
za ruralna podrucdja, a u sustavu gradskog zelenila je rijetka i sporadi¢na. Upravo zbog izrazito
dekorativnih karakteristika te kulturoloske vrijednosti smokve, neophodno je smokvi dati onaj
znacaj u krajobraznoj arhitekturi koji joj pripada obzirom na njen doprinos vizualnom obliku
u autenti¢nosti prostora. Cilj ovog rada je izvrsiti krajobraznu valorizaciju, inventarizaciju i
predoditi estetsku ocijenu vrtnih krajobraza sa smokvom. Provedena je taksonomska analiza
vrtova sa smokvom, kao prostornim akcentom, na podrucju Sibenika. Prema rezultatima
terenskih istraZivanja evidentno je, obzirom na tip habitusa (po Erhardtu i dr. 2002), da u
vrtovima dominiraju vrste ukrasnog bilja grmolike forme (19 svojti), a potom slijedi forma
stabla (13 svojti). Temeljem dobivenih rezultata istrazivanja vizualnog oblika, putem anketnog
ispitivanja, moze se zakljuciti da gradani ugodno dozivljavaju parkovne prostore sa smokvom
te da ista ima veliki znacaj za krajobraz, §to se moZe koristiti i u brandiranju Sibenika i okolice.

Klju¢ne rije¢i: smokva, floristi¢ko istraZivanje, valorizacija, estetska vrijednost, krajobraz
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(Ficus carica L.) in gardens of Sibenik
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Abstract

The tradition of growing figs (Ficus carica L.) on the area of town Sibenik is greatly connected
to rural areas, and in the system of urban greenery it is rare and sporadic. Because of its
decorative characteristics and cultural value, it is necessary to give importance to the fig

in landscape architecture that belongs to it regarding its contribution to the visual form of

the authenticity of the area. The aim of this research is to execute landscape valorisation,
inventarisation and to present aesthetic opinion of garden landscape with fig. The taxonomic
analysis of fig gardens with a spatial accent was completed in Sibenik area. According to the
results of field research and considering the habitus type (according to Ehhardt and oth. 2002)
it is obvious that gardens are dominated by decorative plants with bushy forms (19 families),
followed by tree shapes (13 families). Based on the results of research of visual forms, through
the survey, it can be concluded that the park spaces with fig citizens perceived as pleasant.
Therefore fig has great significance for the landscape, which can be used in branding of Sibenik
and it ssurroundings.

Key words: fig, floristic research, valorisation, aesthetic value, landscape
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Section 5. Field Crop Production

The effects of seed priming and nitrogen
doses on seedling growth traits of bread wheat
(Triticum aestivum L.) varieties

Bekir ATAR', Zekeriya AKMAN?

"University of Silleyman Demirel, Agricultural Research and Training Center, 32260 Isparta, Turkey,
(e-mail: bekiratar@sdu.edu.tr)
*University of Silleyman Demirel, Faculty of Agriculture, Department of Field Crops, 32260 Isparta, Turkey

Abstract

This study was conducted to investigate the effects of seed pre-treatments (control, pure water,
100 and 200 ppm GA,) and nitrogen doses (0, 25, 50 and 75 kg ha') on seedling growth

of bread wheat (Triticum aestivum L.). The field experiments were conducted at Siileyman
Demirel University, Agricultural Research and Experiment Station throughout the growing
season of 2007-08 and 2008-09. The winter wheat cultivars, Dagdas-94, Bagci-2002, and
Karahan-99 were used in these experiments. The seeds which had been soaked up for 3 hours
before sowing had been air dried at room temperature and then planted. Nitrogen dosages
were applied with planting.

The effects of seed priming on seedling growth traits were found to be significant. Gibberellic
acid treatment (200 ppm) reduced the mean time for 50% germination and increased the
length of seedling nearly 33%. Due to increase in the length of seedling, its stems turned out to
be yellow and white and lodged. Nitrogen doses on the seedling growth traits were not found
to be significant.

Key words: seed priming, wheat seedling, gibberellic acid, nitrogen doses
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Prinos vlakna i celuloze stabljike konoplje
(Cannabis sativa L.) u ovisnosti o gustoci sjetve
i gnojidbi dusikom
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Sazetak

Konoplja (Cannabis sativa L.) je sve do kraja 18. stoljeca bila nezamjenjiva prediva kultura od
¢ijih se vlakana izradivala odjeca, konopci i sl. Masovna pojava jeftinih sintetickih vlakana te
stroga kontrola ili ¢ak zabrana uzgoja kao preventivna mjera u borbi protiv njene upotrebe kao
droge rezultirali su time da je njezin ekonomski znacaj u tolikoj mjeri smanjen da je gotovo
potpuno nestala iz proizvodnje, prerade i uporabe. U svijetlu ponovne renesanse konoplje

sve je veci interes za njezin uzgoj kako unutar EU tako i §irom svijeta. Pored tradicionalnih
proizvoda sve ve¢u vaznost dobiva uzgoj konoplje kao sirovine za potrebe razli¢itih industrija.
Buducdi da vlakna konoplje, ali i drvenasti dio (pozder) sadrze visok postotak celuloze pobudila
je veliki interes kao sirovina za proizvodnju papira.

Cilj ovih istraZivanja bio je odrediti optimalnu gustocu sjetve i gnojidbu dusikom pri kojima je
moguce dobiti visoke prinose vlakna i celuloze u stabljici konoplje. Istrazivanja su provedena
kroz poljske pokuse postavljene u sjeverozapadnoj Hrvatskoj (KriZevci) tijekom tri godine.
Istrazivane su tri gustoce sjetve (100, 200 i 300 klijavih sjemenki/m?) i &etiri razine gnojidbe
dusikom (0, 60, 120 i 180 kg/ha). Pokus je postavljen po split-blok metodi u pet ponavljanja. U
pokusu je kori$tena madarska dvodomna sorta Kompolti.

Prosje¢ni prinos suhe tvari stabljike iznosio je 12,3 t/ha. Guséa sjetva (200 i 300 klijavih
sjemenki/m?) i vece koli¢ine dusika (120 i 180 kg N/ha) rezultirali su znacajno ve¢im prinosima
suhe tvari stabljike.

Ostvaren je prosje¢ni prinos vlakna od 3,13 t/ha. Za postizanje visokih prinosa vlakna trebalo
bi sijati 200 klijavih sjemenki/m? uz gnojidbu sa 60 kg/ha N.

Prosjecan prinos celuloze ostvaren u ovim istrazivanjima je 6,65 t/ha. Za visoke prinose
celuloze trebalo bi sijati minimalno 200 Kklijavih sjemenki/m?* uz gnojidbu s najmanje 120 kg/ha
N.

Klju¢ne rijeci: konoplja, gustoca sjetve, gnojidba dusikom, prinos, vlakno, celuloza
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Fibre and cellulose yield of hemp stem
(Cannabis sativa L.) depending on sowing
density and nitrogen fertilization

Zvjezdana AUGUSTINOVIC!, Milan POSPISIL?, Jasminka BUTORAC?, Tomislava PEREMIN
VOLF!, Marcela ANDREATA-KOREN!, Ivan KATANA?

!College of Agriculture at KriZevci, M. Demerca 1, 48260 KriZevci, Croatia, (e-mail: zaugustinovic@vguk.hr)
*University of Zagreb, Faculty of Agriculture, Sveto§imunska cesta 25, 10000 Zagreb, Croatia
3Tomislavova 21, 48260 KrizZevci, Croatia

Abstract

Until the end of the 18" century hemp (Cannabis sativa L.) was an irreplaceable spinnable
culture and its fibres were used in production of clothes, ropes etc. Mass emergence of cheap
synthetic as well as a strict control or even ban of cultivation as prevention measure in the fight
against its usage as a drug substance resulted in reduction of its economic importance to such
an extent that it almost completely disappeared from production, processing and usage. In the
light of renewed renaissance of hemp, the interest for its cultivation is increasing, not only in
the EU member states, but also worldwide. Hemp cultivation as raw material for the needs of
various industries is rapidly increasing in importance along with traditional products. Since
hemp fibres, as well as its woody part (shives) contain a large percentage of cellulose, they
raised great interest as raw material for paper production.

The aim of this study was to determine the optimum sowing density and nitrogen fertilization
which would enable high yields of fibre and cellulose in the hemp stem.

The investigations were carried out by means of field experiments in north-west Croatia
(Krizevci) during a three-year period. Three different sowing densities (100, 200 and 300
viable seeds/m?) and four nitrogen rates (0, 60, 120 and 180 kg/ha) were investigated in the
experiment. The experiment was set according to split-block method in five replications. The
Hungarian dioecious cultivar Kompolti was used in the experiment.

Average dry matter yield of the stem amounted to 12.3 t/ha. Higher density (200 and 300
viable seeds/m?) and higher quantity of nitrogen fertilization (120 and 180 kg N/ha) resulted in
higher yields of the dry matter of the stem.

Average fibre yield amounted to 3.13 t/ha. In order to achieve high fibre yield, it is necessary to
sow 200 viable seeds/m? and fertilize with 60 kg/ha N.

Average cellulose yield achieved in these researches amounted to 6.65 t/ha. If production aim is
high yield of cellulose, it should be sown at least 200 viable seeds/m?* and fertilized with at least
120 kg/ha N.

Key words: hemp, sowing density, nitrogen fertilization, yield, fibre, cellulose
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Possible cultivation of some maize cultivars
for ensilage as second crop under Kayseri
conditions

Sancar BULUT, Hamdi OZAKTAN, Yunus SERIN

Erciyes University, Agricultural Faculty, Department of Field Crops, Kayseri, Turkey, (e-mail: sancarbulut@erciyes.edu.tr)
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Abstract

The present research was conducted over the experimental fields of Erciyes University
Agricultural Faculty during the year 2011 under second crop conditions. As the plant material,
24 registered hybrid maize cultivars were selected from the registration list of the Ministry

of Food Agriculture and Livestock. While there were not any significant differences in plant
height, diameter and dry matter content of the cultivars, significant differences were observed
in other investigated parameters of the cultivars. Average plants height, diameter and dry
matter content of the cultivars were respectively observed as 203.6 cm, 22.3 cm and 44.3%.
Among the cultivars, Hido had the shortest emergence period and PR31D24 had the longest
emergence period. The cultivars BC5610, BC8605 and Hido were the earliest ones to reach the
silage maturity through forming top and cob tassels earlier. On the other hand, the cultivars
PR31D24 and PR31G98 were the latest ones to reach the silage maturity. While the cultivars
DKC-5783, Hacibey, Hido and Shemal (1.6-1.7) had the highest number of cob per plant,

the cultivars Prestige, PR31A34, PR31G98 and Kuadro (0.7) had the least number of cobs

per plant. The cultivar Korimbos had the highest number of leaf and the cultivars Almagro,
Prestige and Kuadro had the least number of leaves per plant. While the cultivar Hacibey
(51951 kg/ha) and Oran (51594 kg/ha) had the highest herbage yields, the cultivar Maxima 524
(31586 kg/ha) had the least herbage yield. Since the earliness is to be taken into consideration
under second crop conditions, the cultivar Hido may be recommended for its earliness, the
cultivars BC 5610 and BC 8605 may be recommended for their herbage yields and the cultivars
Hacibey, Oran and Korimbos may be recommended for their higher number of leaf and cob
under Kayseri and similar ecological conditions.

Key words: maize, silage, second crop, yield
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Prinos biomase sirka u razli¢itim okoliSima

Ranko GANTNER!, Davor KRALIK', Brigita POPOVIC!, Daria JOVICIC', Purdica KOVACIC!,
Tomislav PRGIC?

!Sveudilidte Josipa Jurja Strossmayera u Osijeku, Poljoprivredni fakultet u Osijeku, Kralja Petra Svacdi¢a 1d, 31000 Osijek,
Hrvatska, (e-mail: rgantner@pfos.hr)

student Sveuciliste Josipa Jurja Strossmayera u Osijeku, Poljoprivredni fakultet u Osijeku, Kralja Petra Svaci¢a 1d, 31000 Osijek,
Hrvatska

SaZetak

Cilj rada bio je ispitati proizvodnost suhe tvari (ST) nadzemne mase glavnih energetskih usjeva
za bioplin i hranidbu goveda na podrudju isto¢ne kontinentalne Hrvatske - silaznog sirka i
silaznog kukuruza. Ispitivanje je provedenom putem poljskih pokusa u tri razlic¢ita okolisa
(visokoprinosan okoli$ u Dalju 2014. s povoljnim temperaturnim i oborinskim rezimom
tijekom vegetacije te obilnom organskom gnojidbom, srednje prinosan okoli$ u Dalju 2013.

sa skromnom gnojidbom i su$nim ljetom, i niskoprinosan okoli§ u Tordincima 2014. s vrlo
kasnim rokom sjetve). Najveéim proizvoda¢em suhe tvari u svim okoli$ima pokazao se silazni
sirak KWS Tarzan. U najprinosnijem okoli$u silazni sirak KWS Tarzan ostvario je prosje¢ni
prinos ST 28,0 t/ha, drugi rang prosje¢nog prinosa imao je silazni sirak KWS Zerberus s 23,9 t/
ha, a tre¢i rang silazni kukuruz Drava 404 (Poljoprivredni institut Osijek) s 22,0 t/ha. U srednje
prinosnom okoli§u KWS Tarzan je ostvario prosje¢ni prinos ST 17,0 t/ha, a za njim je slijedio
silazni kukuruz KWS Mikado zasijan u sklopu gu$¢em od preporudenog za proizvodnju zrna,

s 15,7 t/ha ST. U niskoprinosnom okoli$u, kod najprinosnije varijante gnojidbe (bioplinski
digestat + urea), KWS Tarzan je ostvario prosje¢ni prinos ST 11,8 t/ha, a KWS Zerberus 9,4 t/
ha. U istom okoli$u gnojidba ¢istim digestatom polucila je upola manje prinose ST ispitivanih
sirkova zbog nedostatka dusika u ishrani biljaka.

Klju¢ne rijedi: prinos suhe tvari, silazni sirak, silazni kukuruz, okoli§
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Biomass yield of sorghum in different
environments
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Tomislav PRGIC?
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(e-mail: rgantner@pfos.hr)
student, University of J.]. Strossmayer in Osijek, Faculty of Agriculture, Kralja Petra Svaci¢a 1d, 31000 Osijek, Croatia

Abstract

Aim of the work was to assess the dry matter (DM) productivity of the main energy crops for
biogas and cattle nutrition at the east of continental Croatia - the whole crop sorghums and
whole crop maize. The research was conducted as a field trial in three differing environments:
high-yielding environment of Dalj 2014 with favorable air temperatures and precipitation
during the vegetation and by generous soil manuring, medium-yielding environment of

Dalj 2013 with modest soil fertilization and hot and drought summer, and low-yielding
environment of Tordinci 2014 characterized by very late seeding term. The greatest DM
producer in all the environments was silage sorghum KWS Tarzan. At the high-yielding
environment KWS Tarzan realized average DM yield of 28.0 t/ha, the second was a silage
sorghum KWS Zerberus which realized 23.9 t/ha, and the third was silage maize Drava 404 (of
the Agricultural Institute Osijek) which realized 22.0 t/ha of DM in average. In the medium-
yielding environment KWS Tarzan yielded 17.0 t/ha of DM in average and the following was
the silage maize KWS Mikado with 15.7 t/ha of DM when seeded in greater stand density
than recommended for grain production. In the low-yielding environment with the highest-
yielding fertilization (biogas digestate + urea) KWS Tarzan realized average DM yield of 11.8
t/ha, and KWS Zerberus 9.4 t/ha. At the same low-yielding environment the fertilization with
pure biogas digestate has halved the DM yields of investigated sorghums due to the nitrogen
insufficiency in plant nutrition.

Key words: dry matter yield, silage sorghum, silage maize, environment
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Sprje¢avanje smanjenja proizvodnje
sjemenskog krumpira u Hrvatskoj

Darko JELKOVIC

Hrvatski centar za poljoprivredu, hranu i selo, Zavod za zastitu bilja, Rim 98, 10000 Zagreb, Hrvatska,
(e-mail: darko.jelkovic@hcphs.hr)

SaZetak

Povrsine pod sjemenskim krumpirom stalno se smanjuju u Hrvatskoj. Od 1985. do 1990.
godi$nja proizvodnja je bila na 500 ha ¢ime je Hrvatska bila jedan od ve¢ih proizvodaca u
okruzenju, dok je 2010. proizvodnja bila na 194 ha, a 2014. na 58 ha, §to je najmanje do sada.

Zdravstvenim nadzorom uocena su ostecenja uzrokovana s Alternaria spp., Phytophthora
infestans, Erwinia carotovora, Rhizoctonia solani, Streptomyces scabies, Spongospora
subteranea, Fusarium spp. i Pytium spp. dok nazocnost virusa nije bitnije utjecala na
proizvodnju.

Ostecenja uzrokovana abiotskim ¢imbenicima su bila: babi¢avost, sekundarni rast klica i
gomolja, brazde na gomoljima, otecenja od mraza i visoke vlaga tla, neodgovarajuca gnojidba,
ostecenja pokozice te ona nakon primjene herbicida i folijarne prihrane. Usprkos tome kakvoca
sjemenskog krumpira je rasla.

Glavni uzroci smanjenja su manji poticaji, nebriga za domacu proizvodnju, neodredena
strategija u proizvodnji sjemenskog krumpira i visoki troskovi proizvodnje po hektaru.

Postojecu tradiciju te dobre pedoloske i klimatske uvjete mora se iskoristiti za povecanje
proizvodnje sjemenskog krumpira. Vazno je da kod nas nema karantenski $tetnih organizama
Ralstonia solanacearum, Clavibacter michiganensis ssp. sepedonicus, Synchitrium endobioticum,
PSTVd-a i Epitrx spp. kao $to ih ima u zemljama velikim proizvodac¢ima sjemenskog krumpira.

Navedene prednosti moramo iskoristiti da bi povecali nasu proizvodnju sjemenskog krumpira
i zaustavili njeno propadanje.

Kljucne rijeci: sjemenski krumpir, zdravstveni nadzor, povecanje proizvodnje
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Preventing decrease of potato seed production
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Darko JELKOVIC

Croatian Centre for Agriculture, Food and Rural Affairs, Institut for Plant Protection, Rim 98, 10000 Zagreb, Croatia,
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Abstract

Potato seed production has been decreased constantly in Croatia. Production in period 1985
to 1990 was around 500 ha annually that put Croatia among bigger producers in the region.
However, in 2010 production was on 194 ha and 2014 on 58 ha what is the lowest till now.

During health surveillance damages caused by Alternaria spp., Phytophthora infestans, Erwinia
carotovora, Rhizoctonia solani, Streptomyces scabies, Spongospora subteranea, Fusarium

spp. and Pytium spp. were found whereas virus presence had not significant influence on
production.

Damages caused by abiotic factors were: little potato, coiled sprout, second growth, growth
cracks than frost damage and damages caused by high soil humidity and inappropriate
fertilising, damage of scarfskin and the ones after herbicide application and foliar fertilisers.
Despite to this, quality of seed potato increased.

The main reasons of decrease of potato seed production are lower subsidies, unconcern for
domestic production, undefined strategy of potato seed production and high production costs
per hectare.

Existing tradition and good pedological and climatic conditions should be utilized to increase
potato seed production. Important is that we do not have quarantine harmful organisms
Ralstonia solanacearum, Clavibacter michiganensis ssp. sepedonicus, Synchitrium endobioticum,
PSTVd and Epitrx spp. whereas they are present in countries with high potato seed production.

Mentioned advantages should be exploited to increase our potato seed production and to stop
its declining.

Key words: seed potato, health surveillance, increasing production
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Regional water availability risk assessment of
major field crops in Hungary

Marton JOLANKAI, Mérta BIRKAS

Szent Istvan University, Crop Production Institute, Pater Karoly utca 1, 2100 G6d6ll6, Hungary,
(e-mail: jolankai.marton@mbkk.szie.hu)

Abstract

Field crop species are exposed to various impacts regarding yield performance and among
these impacts, climatic factors play significant role. Our research results are obtained from

a study evaluating several climatic impacts on 12 main crop species (alfalfa, winter wheat,
maize, spring barley, winter barley, rye, oat, peas, rape, sunflower, sugar beet and potato) in a
time range of forty years. Temperature, precipitation and radiation data have been analyzed
and crop species reactions have been detected. The main goal of this study was to determine
regional aspects.

Aridity and water scarcity determine crop production. Physiological water stresses cause
irreversible changes in live structures. An assessment study has been conducted at the Szent
Istvan University, G6doll6 to evaluate and identify the main factors of drought. The results of
the study suggest that the genetic type of soils provides less information in comparison with
water management categories. Infiltration rate and water retention are the most influencing
properties regarding water management categories, however impact of these may be modified
by permeability, hydraulic conductivity and field capacity properties of a soil. Groundwater
depth is the strongest factor in drought assessment of an agricultural region, however its
relation with drought indices is highly affected by the water management properties of the
very soil. PAI drought index proved to be a reliable indicator regarding aridity and water
scarcity conditions of an agro-ecological site. The survey has identified risk assessment factors
for twelve regions of Hungary represented by meteorological stations (Békéscsaba, Budapest,
Debrecen, Miskolc, Mosonmagyaro6var, Nagykanizsa, Nyiregyhdza, Pécs, Siéfok, Szeged,
Szolnok, Szombathely).

The results of the study suggest that variance in cereals’, peas’ and oil crops’ yield is primarily
not depending on climatic factors. It is due to the good climatic adaptability of these crops

as they can tolerate even extreme weather situations. However changes in agronomic
management may have profound effects. The determination effect of climate is much

stronger for maize and potato. These crops are more demanding, so mistakes in agronomic
management occur by not protecting from the effect of weather extremities. For these two
crops it should be marked that the original gene centre of them is the most far away from our
country. The strongest climatic influence could be detected in the case of alfalfa and sugar beet.

Key words: climatic factors, yield stability
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Svojstva kukuruznih ekstrudata s dodatkom
prosa

Antun JOZINOVIC, Drago SUBARIC, Jurislav BABIC, Purdica ACKAR, Borislav MILICEVIC,
Jelena PANAK

Sveudilidte Josipa Jurja Strossmayera u Osijeku, Prehrambeno-tehnoloski fakultet Osijek, Franje Kuhaca 20, 31000 Osijek,
Hrvatska, (e-mail: ajozinovic@ptfos.hr)

SaZetak

S ciljem pobolj$anja nutritivne vrijednosti i fizikalno-kemijskih svojstava kukuruznih
ekstrudata, dio kukuruzne krupice obi¢no se zamjenjuje s bragnima drugih Zitarica,
pesudozitarica, osusenog voca i povréa i sl.

Cilj ovoga rada bio je ispitati utjecaj dodatka brasna prosa (5%, 10% i 15%) na kvalitetu
kukuruznih ekstrudata. Smjese vlaznosti 15% ekstrudirane su u laboratorijskom jednopuznom
ekstruderu pri temperaturnom profilu 135/170/170 °C, uz primjenu puza konfiguracije 4:1

i sapnice promjera 4 mm. Dobivenim ekstrudatima ispitana su fizikalna, termofizikalna i
reoloska svojstva te su rezultati usporedeni s kontrolnim neekstrudiranim uzorcima.

Dobiveni rezultati pokazali su da je s dodatkom prosa doslo do povecanja ekspanzijskog
omjera (EO) i lomljivosti, a smanjenja nasipne mase i tvrdoce ekstrudata. Dodatak prosa i
postupak ekstruzije imali su znacaj utjecaj na promjenu boje, pri ¢emu se ukupna promjena
boje (AE) povecala i to proporcionalno udjelu brasna prosa. Nakon provedenog procesa
ekstruzije doslo je do smanjenja viskoznosti vrha, viskoznosti pri 92 °Ci 50 °C te su
ekstrudirani uzorci bili manje skloni retrogradaciji.

Klju¢ne rije¢i: ekstruzija, kukuruzna krupica, proso, fizikalna svojstva
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Properties of corn extrudates with addition of
millet
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Jelena PANAK

University Josip Juraj Strossmayer in Osijek, Faculty of Food Technology Osijek, Franje Kuhaca 20, 21000 Osijek, Croatia,
(e-mail: ajozinovic@ptfos.hr)

Abstract

In order to improve the nutritional value and physico-chemical properties of corn extrudates,
a part of corn grits is usually replaced with flour of other cereals, pseudocereals, dehydrated
fruits and vegetables, etc.

The aim of this study was to determine the effect of millet flour addition (5%, 10% and 15%)
on properties of corn grits extrudates. Samples with 15% of moisture content were extruded in
the laboratory single screw extruder at temperature profile 135/170/170 °C, using a screw with
compression ratio 4:1 and die with 4 mm diameter. Physical, thermophysical and rheological
properties of the obtained extrudates were investigated in relation to non-extruded samples.

The obtained results showed that addition of millet resulted in increase of expansion ratio (ER)
and fracturability, and decrease of bulk density (BD) and hardness of extrudates. Addition

of millet and extrusion process resulted in significant colour change, where the total colour
change (AE) increased proportionally to the amount of millet flour. After extrusion process
peak viscosity and viscosities at 92 °C and at 50 °C decreased, and the extruded samples were
less prone to retrogradation.

Key words: extrusion, corn grits, millet, physical properties
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Abstract

Objective of this study was to determine the nutrient compositions of haulms of 5 different
potato varieties (Milva, Laura, Granola, Europrima and Jelly). Relevant plant material of the
study was obtained from cultivation sites of Efsane Seed Company. Samplings were taken
before the harvest. Samples were dried at 70° for 48 hours and sieved through 1 mm sieve

to make them ready for analysis. Mineral contents were analyzed in Perkin Elmer 2100 DV
analyzer. Results revealed that fresh forage yield varied between 4165-6703 kg/ha, dry forage
yield between 3816-5272 kg/ha, crude protein (CP) ratio between 10.85-14.48%, crude ash
(CA) ratio between 5.22-9.10%, ADF (acid detergent fiber) between 22.46-33.94%, NDF
(neutral detergent fiber) ratio between 47.99-60.91%.

With regard to mineral contents of potato haulms, iron content varied between 47.35-180.07,
manganese content between 28.14-85.15, cobalt content between 0.43-1.13, nickel content
between 3.40-8.60, cupper content between 10.84-15.35, zinc content between 4.14-15.60,
cadmium content between 1.02-1.55, and lead content between 6.74-9.80 mg/kg/DM.

Data obtained from potato haulms revealed relatively high feed quality values for the haulms
of five different potato varieties. Together with rich mineral contents, they may compensate
additional mineral needs in animal feeding. Therefore, it was concluded that haulms of these
potato varieties could be used as an alternative forage source in places with lack of quality
forage.

Key words: potato, alternative feed, nutrient content, mineral content, NDF
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Vrijeme tijekom sjetve i cvatnje kukuruza 2014.
godine

Drazen KAUCIC!, Zdravko KOZIC?, Antun VRAGOLOVIC?, Mirko JUKIC?, Ivan ZIVKOVIC?,
Hrvoje SARCEVIC?, Ivica BUHINICEK?
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3SveudiliSte u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska

Sazetak

Kako su klimatske promjene u na$oj zemlji iz godine u godinu sve ¢e$ce, njima se treba
prilagoditi. Cilj rada je: 1) uz pomo¢ temperature tla u travnju na 5 cm dubine, oborine i
maksimalne temperature zraka tijekom cvatnje prikazati vrijeme po dekadama za Zagreb i
Osijek tijekom sjetve i cvatnje kukuruza 2014. godine, 2) za set samooplodnih linija kukuruza
izracunati sumu toplinskih jedinica (T]) za razdoblje sjetva-svilanje, i 3) izracunati sumu
oborine i T] za razdoblje od 1. travnja do 30. rujna. Unatoc¢ toplom i vrlo toplom vremenu u
travnju i normalno toplom u svibnju, zbog ucestalih (u 2. i 3. dekadi travnja, te 1.1 2. dekadi
svibnja u Zagrebu je bilo ukupno 31, a u Osijeku 26 dana s oborinom) i ponegdje vrlo obilnih
oborina sjetva u 2014. godini bila je otezana, a ponegdje i nemoguca. Nakon sjetve Cest
problem bila je pokorica, a stajace vode ugrozavale su mnoge usjeve. Lipanj i srpanj u Zagrebu
89%). U razdoblju tijekom cvatnje 2014. god. zabiljezeno je u Zagrebu 12, a u Osijeku 16 dana
s maksimalnom temperaturom zraka ve¢om ili jednakom 30°C. Inbred linija B73 posijana u
Rugvici nedaleko Zagreba trebala je od sjetve do svilanja 855 TJ. U 2014. godini u razdoblju od
1. travnja do 30. rujna palo je 521 mm oborine u Osijeku i ¢ak 814 mm u Zagrebu, pri ¢emu je
u Osijeku nakupljeno 1565 TJ, a u Zagrebu 1472 T7J.

Klju¢ne rijeci: kukuruz, sjetva, svilanje, oborine, toplinske jedinice
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Weather conditions during planting and
flowering of maize in 2014
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'Meteorological and Hydrological Institute of Croatia, Gri¢ 3, 10000 Zagreb, Croatia, (e-mail: drazen.kaucic@cirus.dhz.hr)
“Bc Institute for Breeding and Production of Field Crops, Dugoselska 7, Rugvica, 10370 Dugo Selo, Croatia
*University of Zagreb, Faculty of Agriculture, Sveto§imunska cesta 25, 10000 Zagreb, Croatia

Abstract

As climatic changes in Croatia increasingly occur year after year adequate adaptation is
required. The aim of this paper is: 1) to show weather conditions per ten-day periods (10DP)
in Zagreb and Osijek during maize planting and flowering in 2014, using soil temperatures in
April at 5 cm below ground, precipitation (P) and maximum air temperatures (MAT) during
flowering; 2) to calculate the amount of heath units (HU) for a group of maize inbred lines

(IL) for the period planting-silking and 3) to calculate the amount of P and HU for the period
from April 1 to September 30. In spite of hot and very hot weather in April and normally warm
weather in May because of frequent and in some cases heavy P planting was made difficult, in
some places even impossible. In the 2°¢ and 3*¢ 10DP of April and in the 1 and the 2°¢ 10DP

in May there were 31 days with P in Zagreb and 26 in Osijek. After planting, crust appears

as a frequent problem and standing water jeopardized many crops. June and July in Zagreb
and Osijek were somewhat warmer than a multi annual average, also more rainy (even 89

% in Zagreb in July). In the period of flowering there were 12 days in Zagreb and 16 days in
Osijek with a MAT higher than or equal to 30° C. Inbred line B73 sown in Rugvica near Zagreb
needed 855 HU from planting to silking. During the period from April 1 to September 30 there
were 521 mm of P in Osijek and even 814 mm in Zagreb with 1565 HU accumulated in Osijek
and 1472 HU in Zagreb.

Key words: maize, planting, silking, precipitation, heath units
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Contraction of leaf during drying of some
oriental tobacco varieties
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Abstract

Basmak varieties represent a small percentage in structure of tobacco production in
Macedonia, which is quite satisfactory considering the fact that prilep and yaka varieties have
strong pleasant aroma and represent tobacco with high quality. Demand in the market for

this variety of tobacco has initiated its production on larger areas. During the three years of
surveys in 2009, 2010 and 2011, at the experimental field of Tobacco Science Institute - Prilep
comparative studies were conducted on tobacco varieties: yaka 7-4/2 (control) and some
basmak varieties: MK-1, MB-2 and MB -3. Between all other characteristics, the contraction of
the leaves by belts was also calculated. Contraction of leaf was determined by measuring several
parameters before and after drying tobacco: leaf thickness, leaf size and leaf surface. The results
showed that there is no legitimacy in terms of the degree of contraction during the drying
process among the tested variants. But there is a difference in contraction between control and
tested variants.

Key words: contraction, oriental tobacco, variety
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Grain yield of different varieties of buckwheat
(Fagopyrum esculentum Moench) from field
trials at the Biotechnical Faculty
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Abstract

On the experimental field of the Biotechnical Faculty, University of Ljubljana in years 2012
and 2013 two block field experiments were set up in which the growth, development and
yield of different buckwheat varieties were monitored. The buckwheat seeds of domestical
varieties ‘Cebelica’, ‘Darja’, ‘Siva’ and yet unconfirmed variety “Trdinova’, which is a selection
of Dolenjska buckwheat from surrounding of Sentjernej (south-east Slovenia) were sown. The
only foreign variety included in the experiment was an Austrian variety ‘Bamby’, which has
been entered in the Slovenian national catalog since 2008. Average grain yield of all buckwheat
varieties in 2012 was 1.1 t/ha, in 2013 2.1 t/ha; 1000 kg grain’s difference between the two years
yield was statistically significant (p = 0.0000). Different buckwheat varieties were reacting
equal with grain yield to changing weather conditions in both years, what shows interaction
of year x variety, which was not statistically significant (p = 0.20). In both years average the
majority of grain was produced with the variety ‘Darja’ (2.1 t/ha). Compared with variety
‘Darja’, the two years average grain yield of selection “Trdinova’ was lesser for 300 kg, but the
difference between the varieties was not statistically significant (p = 0.05). Average grain yield
of the Austrian variety ‘Bamby’ was 1.7 t/ha, which is statistically equivalent to the selection
‘Trdinova’. Almost half lower average yield had varieties ‘Cebelica’ (1.2 t/ha) and ‘Siva’ (1.1 t/
ha). We believe that it is important to continue to encourage farmers to sowing buckwheat
because of its resistance to diseases and pests, short growing season, use of buckwheat flour
and grains for human consumption and as honey plant. Field trials of our study show that
the autochthonous varieties with larger and more reliable yield have advantage in varieties
selection for local growing conditions.

Key words: common buckwheat, Fagopyrum esculentum, areas, variety trials, grain yield
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Komparacija proizvodnje bioplina iz siliranog
sirka i kukuruzne silaze

Davor KRALIK', Ranko GANTNER!, Brigita POPOVIC!, Daria JOVICIC', Purdica KOVACIC!,
Dominik BOKUN?
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Sazetak

Proizvodnja elektri¢ne energije iz bioplina zbog kontinuiranog procesa predstavlja sigurnu
opskrbu elektri¢nog sustava za razliku od drugih obnovljivih izvora energije. Medutim,
osiguravanje sirovina koje se koriste za proizvodnju bioplina, predstavlja znacajan problem.
Za proizvodnju bioplina uglavnom se koristi kukuruzna silaza ¢ija cijena znacajno varira, s
tendencijom stalnog porasta §to se direktno odrazava na rentabilnost proizvodnje bioplina,

ali i na cijenu hrane. U Njemackoj 83% bioplinskih postrojenja koriste energetske biljke kao
koosupstrat, 15% koriste isklju¢ivo energetske biljke, a 2% bioplinskih postrojenja koriste samo
gnoj iz stocarske proizvodnje. Alternativa za kukuruznu silazu su biljke i organski materijali
koje se ne koriste u prehrani ljudi i Zivotinja. Cilj ovog rada je usporediti energetsku vrijednost
kukuruzne silaze i siliranog sirka u koodigestiji s govedom gnojovkom pri termofilnim
uvjetima.

Ostvarena proizvodnja bioplina iz kukuruzne silaze iznosi 218,13 m’t" s udjelom metana od
64,68%, a iz siliranog sirka 393,40 m*t" s udjelom metana od 67,48%

Razvoj trzi$ta biomase je logic¢an slijed jer izmjenama i dopunama Uredbe o minimalnom
udjelu elektri¢ne energije proizvedene iz OIE i kogeneracije ¢ija se proizvodnja poti¢e (NN
008/2011) propisuje se da ¢e minimalni udio elektri¢ne energije iz obnovljivih izvora energije i
kogeneracije do 31. prosinca 2020. godine iznositi 17,6%.

Klju¢ne rijeci: bioplin, biomasa, kukuruzna silza, silaza sirka
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Abstract

Due to continuous process, producing electricity from biogas represents a secure supply of
the electrical system unlike the rest of other renewable energy sources. However, provision
of raw materials that are used in biogas production can represent a significant problem.

Corn silage is generally used in the production of biogas. The price of corn silage often varies
significantly with the increasing trend what can be directly reflected on the profitability of
biogas production and consequently on the food prices. In Germany 83% of biogas plants are
supplemented with energy crops substrates, 15% are supplemented with energy crops solely,
and 2% work only with manure from livestock production. Plants and organic materials which
are not used in the human and animal nutrition are good substitute for corn silage. The aim
of this study was to compare the energy value of corn silage to sorghum silage both used in
the co-digestion with cattle manure at thermophilic conditions. Biogas production achieved
from corn silage reached 218.13 m® t” with 64.64% of methane content, while sorghum silage
reached 393.40 m’ t” with 67.48% of methane content.

Developing biomass market is a logical stream since the amendments and additions to

the Regulation on the minimum share of electricity produced from renewable energy and
cogeneration which production is stimulated (NN 008/2011), provides that the minimum share
of electricity from renewable energy and cogeneration will amount 17.6% till December 31,
2020.

Key words: biogas, biomass, corn silage, sorghum silage
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Utjecaj Em tehnologije na prinos soje
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SaZetak

U 2014. godini provedeno je ipitivanje Em tehnologije (primjene efektivnih mikroorganizama)
u proizvodnji soje. Godina 2014. bila je vlazna s dvostrukom koli¢inom oborina i prosje¢nom
nizom temperaturom zraka i manjim ukupnom sumom temperatura od viSegodi$njeg
prosjeka, te sa ledotu¢om u vegetaciji.

Ispitivanje primjene efektivnih mikroorganizama obavljeno je na proizvodnim povr§inama
Gorup kooperacije d.o.o. u Jagodnjaku, na soji ukupne povrsine od 6 ha. Na osnovu kemijske
analize tla obavljena je gnojidba s 60 kg/ha N, 40 kg/ha PO, i 60 kg/ha K, O te folijarno Em
aktiv i Tetrafert blat u dva tretmana. Prvi tretman Em aktiv bio je u dozi 51/ha i 0,3 1/ha
Tetrafert blat u fazi trece troliske soje, a drugi tretman pred pocetak cvatnje. U kontrolnoj
varijanti nije obavljena folijarna prihrana. Em aktiv je u obliku tekuceg koncentrata s 25 sojeva
bakterija, kvasaca, aktinomiceta i plijesni koji su izvorno izdvojeni iz preko 80 vrsta korisnih
mikroorganizama iz 5 porodica i 10 rodova aerobnih i anaerobnih vrsta.

Primjenom Em tehnologije prinos soje je bio vec¢i za 10 %, a sadrzaj vlage u zrnu manji za 5 %.
Klju¢ne rije¢i: Em aktiv, folijarna prihrana, mikroorganizmi, prinos, soja
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Impact Em technology on soybean yield
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Abstract

In year 2014 Em technology (using effective microorganism) tested in soybean production.
Year 2014 was very wet with double precipitation and heals during vegetation, lower
temperature and heat units comparing to long term average.

Effective microorganisms were tested on 6 ha soybean production from Gorup kooperacija
d.o.o0. Jagodnjak. Based on soil analysis fertilization has been done with 60 kg N /ha, 40 kg/ha
P,O,, 60 kg/ha K,O. Em aktiv and Tetrafert were applied foliar twice. The first treatment with
Em active 51/ha and Tetrafert 0.3 1/ha was in third trifoliate soybean stage and second before
flowering. On control plot foliar treatment was not applied. EM active as liquid concentrate
contains 25 strains of bacteria, yeasts, actinomycetes and molds which were originally isolated
from over 80 species of beneficial microorganisms from five families and 10 genera of aerobic
and anaerobic species. With Em technology soybean yield increased for 10 % and moisture
content was 5 % lower.

Key words: EM aktiv, foliar application, microorganisms, yield, soybean
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Utjecaj roka sjetve na proizvodna svojstva
hibrida suncokreta
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SaZetak

Suncokret (Helianthus annuus L.) jara je kultura koja se u nasim proizvodnim uvjetima sije
tijekom mjeseca travnja, a optimalni rok za sjetvu je polovinom travnja. Sa svrhom utvrdivanja
utjecaja optimalnog i kasnog roka sjetve na proizvodna svojstva hibrida suncokreta,
postavljeni su poljski pokusi, prema shemi slu¢ajnog bloknog rasporeda u tri ponavljanja, na
pokusnom polju Poljoprivrednog instituta Osijek. U pokusima je bilo 25 hibrida: tri strana i
dva domaca priznata hibrida, te 20 novih hibridnih kombinacija suncokreta Poljoprivrednog
instituta Osijek. Analizirana su sljedeca svojstva: visina biljke, promjer glave, masa 1000 zrna,
hektolitarska masa, urod zrna, sadrzaj ulja i urod ulja. U optimalnom roku sjetve (19.04.2013.),
visina biljke je bila 188 cm, promjer glave 21 cm, masa 1000 zrna 70,2 g, hektolitarska masa
43,2 kg, urod zrna 5,964 t/ha, sadrzaj ulja 49,74%, te urod ulja 2,693 t/ha. U odnosu na kasnu
sjetvu (14.05.2013.), u optimalnom roku sjetve, samo je visina biljke bila manja za 17 cm,

a ostala svojstva su imala vece vrijednosti: promjer glave za 1 cm, masa 1000 zrna za 1,3 g,
hektolitarska masa za 2,4 kg, urod zrna za 0,795 t/ha, sadrzaj ulja za 2,08% i urod ulja za 0,472
t/ha. Za sva analizirana svojstva, izmedu rokova sjetve utvrdene su statisti¢ki znacajne razlike
na nivou 5%. Navedeni rezultati pokazuju da su znacajno bolji proizvodni rezultati postignuti
sjetvom hibrida suncokreta u optimalnom roku, pa prema tome treba izbjegavati kasnu sjetvu.

Kljucne rijeci: suncokret, hibridi, optimalni rok sjetve, kasna sjetva
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Abstract

Sunflower (Helianthus annuus L.) is a spring crop which is in our production conditions sown
during the month of April, and the optimum time for sowing is mid-April. For the purpose

of influence determining of optimal and late time of sowing on production traits of sunflower
hybrids, field experiments were set according to randomized complete block design with three
replications on the experimental field of the Agricultural Institute Osijek. In the experiments
were 25 hybrids: three foreign and two domestic recognized hybrids and 20 new sunflower
hybrid combinations of the Agricultural Institute Osijek. The following traits: plant height,
head diameter, weight of 1000 grains, hectolitre weight, grain yield, oil content and oil yield
were analyzed. In optimal sowing time (19 April 2013), plant height was 188 cm, head diameter
21 cm, weight of 1000 grains 70.2 g, hectolitre weight 43.2 kg, grain yield 5.964 t/ha, oil content
49.74%, and oil yield 2.693 t/ha. In comparison to late sowing (14 May 2013), in optimal
sowing time, only the plant height was reduced by 17 cm, and other traits had higher values:
head diameter for 1 cm, weight of 1000 grains for 1.3 g, hectolitre weight for 2.4 kg, grain yield
for 0.795 t/ha, oil content for 2.08% and oil yield for 0.472 t/ha. For all analyzed traits, between
sowing times are found statistically significant differences at the level of 5%. These results

show that significantly better production results were achieved by sowing sunflower hybrids in
optimal time and therefore should be avoided late sowing.

Key words: sunflower, hybrids, optimal sowing time, late sowing
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Bc hibridi kukuruza u proizvodnim pokusima
u 2014. godini
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SaZetak

Pokusi Bc hibrida kukuruza u 2014. godini postavljeni su na raznim lokacijama u razli¢itim
agroekoloskim uvjetima na podrudju cijele Hrvatske. Sjetva kukuruza je bila nesto kasnija od
optimalnih preporuéenih rokova zbog duljeg hladnog razdoblja i previsoke vlage tla. Priprema
tla i sjetva obavljene su u kratkom razdoblju u solidnim uvjetima. U nicanju i za vrijeme ranog
porasta kukuruza uvjeti su bili relativno nepovoljni, pa uslijed pojave pokorice na nekim
lokacijama nisu ostvareni preporudeni sklopovi. Pred cvatnju i u cvatnji, klimatski uvjeti su
bili povoljni na svim podruéjima uzgoja kukuruza. Tijekom perioda vegetacije u lipnju i srpnju
usjevi kukuruza su primali natprosje¢no velike koli¢ine oborina dok su temperature bile nize
od visegodi$njih prosjeka. U kolovozu i rujnu nastavlja se razdoblje ucestalih oborina, §to je
rezultiralo kasnim berbama i sporijim dozrijevanjem kukuruza.

Rezultati obradenih pokusa pokazuju prosje¢ni urod od 12.083 kg/ha i 22,85% vode u zrnu pri
berbi, a pokazuje se i prirodna distribucija rezultata rodnosti na nacin da s duljinom vegetacije
raste i urod, a povecava se sadrzaj vode u zrnu.

Sagledavajuci ostvareni urod u odnosu na brzinu otpustanja vode iz zrna u ovakvim
proizvodnim uvjetima novi Bc hibridi (BC306, BC344, Kekec, Dugi i Ridan) pokazali su
prednost pred starijim komercijalnim hibridima.

Klju¢ne rijeci: proizvodni pokusi, kukuruz, hibridi, urod
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Abstract

Trials with Bc maize hybrids were laid out at different locations and agroecological conditions
throughout Croatia. Planting was slightly later than the optimal recommended date due

to prolonged cold periods and excessive soil moisture. Soil preparation and planting were
completed in a relatively short period of time and under solid conditions. During emergence
and early growth conditions were relatively unfavourable and due to formation of soil crust

at some locations the recommended stands were not achieved. Before and during anthesis
climatic conditions were favourable in all maize growing areas. During vegetation period

in June and July maize crops received large amount of rainfalls, above average, while the
temperatures were below the multi-year average. August and September witnessed periods of
frequent rainfalls which resulted in late harvest and slow maize maturity.

The processed results of trials indicated average yield of 12,083 kg/ha at 22.85 % harvest
moisture. Natural distribution of yield results was also evident i.e. longer vegetation period
resulted in higher yield and increased grain moisture percentage.

Taking into consideration the achieved yield in relation to speed of dry down and harvest grain
moisture, under such production conditions the new Bc hybrids (BC306, BC344, Kekec, Dugi
and Ridan) showed advantage over those from the later maturity groups.

Key words: production trials, maize, hybrids, yield
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The influence of agrochemical measures on the
yield of maize hybrids cultivated on pseudogley
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Abstract

An important limiting factor which affects growth, height and yield stability of many crops
grown for food and feed all over the world is soil acidity. To combat soil acidity many measures
can be done, such as lime application with or without improvement with manure development
or development of germplasm tolerant to acid soils.

In this study, it was examined the influence of different agrochemical measures application
on grain yield of maize hybrids, grown for feed on pseudogley, a type of soil with very acid
reaction, in rain-fed conditions, as well as on the changes of the chemical properties of the
study soil, during 2008, 2009 and 2010. The following selected maize hybrids of FAO maturity
group 500 were studied: ZPSC 544, NSSC5043 and KWS LUCE. These hybrids were generally
aimed for feed production (either for forage or grain). Agrochemical measures included
mineral fertilizers, lime and farmyard manure.

Positive effects of liming were reflected at first on increase of pH values, as well as on available
phosphorus. Treatments which include lime increased grain yield. Higher yield potential
obtained in variant with mineral fertilizer + lime under unfavourable conditions may suggest
that manure incorporation could be inefficient measure for gaining high grain yields under this
conditions. When the grain yield of each study year was considered, it could be assumed that
2009 was the year with favourable conditions what was reflected on significantly higher grain
yield compared to 2008 (about 35% higher).

Key words: soil acidity, maize hybrids, yield, liming, fertilization
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SaZetak

U trogodisnjim poljskim pokusima u sjeverozapadnoj Hrvatskoj (Zagreb - Maksimir)
istrazivan je utjecaj vremenskih prilika (godine) i sorte na agronomska svojstva (prinos
sjemena, udio ulja u sjemenu i prinos ulja) uljanog lana. Istrazivanje je provedeno tijekom
2011. - 2013. godine na pokusali$tu Agronomskog fakulteta Sveucili§ta u Zagrebu. U
istrazivanje je bilo uklju¢eno 10 sorti uljanog lana: Atalante, Altess, Biltstar, Eole, Flanders,
Jantarol, Mikael, Niagara, Oliwin i Princes. Pokus je postavljen prema shemi slu¢ajnog bloknog
rasporeda u pet ponavljanja. Od vremenskih parametara, analizirane su: srednje dnevne
temperature zraka, broj vrucih dana (t = 30 °C), koli¢ina oborina i trajanje sijanja sunca u
godinama istrazivanja i viSegodiSnjem prosjeku (1981.-2010.). Dobiveni rezultati istrazivanja
pokazali su da na prinos sjemena znacajan utjecaj imaju vremenske prilike (osobito koli¢ina
oborina), sorta i njihova interakcija. Znac¢ajno najveci prinos sjemena (2008 kg ha™) ostvaren
je u2012. godini u kojoj je koli¢ina oborina u lipnju (127,9 mm), tj. tijekom cvatnje i ranog
razvoja sjemena bila za 31 % veca u odnosu na viSegodi$nji prosjek (97,4 mm). U isto vrijeme u
2012. godini, zbog visokih temperatura zraka (> 25 °C) smanjen je udio ulja u sjemenu. Najveci
udio ulja u sjemenu ostvaren je u 2011. godini s najmanje vruc¢ih dana (3) tijekom lipnja, tj.
cvatnje i zametanja sjemena. U prosjeku, najveci prinos sjemena (2052 kg ha') ostvarila je sorta
Biltstar, a najveci prinos ulja (702 kg ha') sorta Niagara. Najve¢i udio ulja u sjemenu (41,19 %
na s.t.) imala je sorta Oliwin.

Klju¢ne rije¢i: uljani lan, sorta, prinos, vremenske prilike
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The influence of weather conditions and
cultivar on the agronomic traits of linseed
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Abstract

The effects of weather conditions (year) and cultivar on the agronomic traits (seed yield,

oil content in seed and oil yield) of linseed were investigated in three-year fields trials in
northwestern Croatia (Zagreb - Maksimir). The investigations were carried out during

2011 - 2013 at the experimental field of the University of Zagreb, Faculty of Agriculture.

The investigations included 10 cultivars of linseed: Atalante, Altess, Biltstar, Eole, Flanders,
Jantarol, Mikael, Niagara, Oliwin and Princes. The trials were carried out according to the
RCBD in five replications. The weather parameters that were analyzed are: mean daily air
temperature, the number of hot days (t = 30 °C), the amount of precipitations and sunshine
duration in the years of research and multi-year average (1981-2010). The obtained results
show that weather (especially the amount of precipitations), cultivar and their interaction have
a significant influence on the seed yields. Significantly the highest seed yield (2008 kg ha™')

was achieved in 2012 in which the amount of precipitations in June (127.9 mm), i.e. during
flowering and early seed development was 31% higher than the long term average (97.4 mm).
At the same time in 2012, due to high temperature (> 25 °C) content of oil in seed was reduced.
The highest content of oil in seed was achieved in 2011 with a minimum of hot days (3) in
June, i.e. during flowering and pollination of seed. On average, the highest seed yield (2052 kg
ha) achieved cultivar Biltstar and the highest oil yield (702 kg ha) achieved cultivar Niagara.
The highest oil content in seed (41.19% in DM) achieved cultivar Oliwin.

Key words: linseed, cultivar, yield, weather conditions

sa2015_ao517

50" Croatian and 10" International Symposium on Agriculture 177



Section 5. Field Crop Production

Rezultati pra¢enja krumpirovih cistolikih
nematoda programom posebnog nadzora od
2010. do 2013. godine u Hrvatskoj
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SaZetak

Krumpirove cistolike nematode (KCN), zlatnozuta krumpirova cistolika nematoda - Globodera
rostochiensis (Wollenweber, 1923) i blijedoZuta krumpirova cistolika nematoda - Globodera
pallida (Stone, 1973) najvazniji su $tetni organizmi krumpira u svijetu. Osim na krumpiru,
najvaznijem domacinu, ove nematode se mogu razvijati i na drugim vrstama iz porodice
Solanaceae (npr. rajcica, patlidzan, neke korovne vrste). Obje vrste se nalaze na OEPP/EPPO
A2 listi karantenskih $tetnika i njihova prisutnost je potvrdena na vise podrucja EPPO regije.

U Hrvatskoj je prvi nalaz Globodera rostochiensis zabiljezen 2001. godine na podrudju Belice u
Medimurskoj Zupaniji (OStrec i Grubisi¢, 2002) na poljima gdje je konzumni krumpir uzgajan
u monokulturi. Od tada se u sklopu programa posebnog nadzora provodi sustavno pracenje
pojave i ragirenosti krumpirovih cistolikih nematoda vizualnim pregledima u vegetaciji i
prikupljanjem uzoraka tla na cijelom podrucju Hrvatske.

Programom posebnog nadzora kroz laboratorijske analize uzoraka tla potvrdena je prisutnost
G.rostochiensis na pojedinim lokalitetima Medimurske, Varazdinske, Zagrebacke, Primorsko-
goranske Zupanije i prosle godine na jednom uzorku u Li¢ko-senjskoj Zupaniji u vrlo niskoj
populaciji. Sveukupni rezultati laboratorijskih analiza uzoraka tla na prisutnost KCN u
Hrvatskoj u razdoblju od 2010. do 2013. godine bit ¢e prezentirani u radu.

Klju¢ne rijeci: KCN, program posebnog nadzora, laboratorijska analiza
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The results of the monitoring of the potato cyst
nematodes through the survey program in the
period of 2010-2013 in Croatia

Tamara REHAK, Ivan POJE

Croatian Centre for Agriculture, Food and Rural Affairs, Institute for Plant Protection, Rim 98, 10000 Zagreb, Croatia,
(e-mail: tamara.rehak@hcphs.hr)

Abstract

The potato cyst nematodes (PCN), golden potato cyst nematode - Globodera rostochiensis
(Wollenweber, 1923) and pale potato cyst nematode - Globodera pallida (Stone, 1973) are the
most important harmful organisms of potatoes worldwide. In addition to potatoes, the most
important host of these nematodes can develop in other species of the Solanaceae family (e.g.
tomatoes, eggplant, some weed species). Both species are on the EPPO A2 quarantine pests list
and their presence has been confirmed in most areas in the EPPO region.

In Croatia, the first record of Globodera rostochiensis was recorded in 2001 on the area of
Belica in Medimurska County (Ostrec and Grubisi¢, 2002) in the fields where potatoes for
consumption were grown in monoculture. Since then, under the regular survey program
carried out systematic monitoring of the occurrence and spread of potato cyst nematodes
through the visual inspections in vegetation and collecting soil samples on the whole area of
Croatia.

The program of survey through the laboratory analysis of soil samples confirmed the presence
of G.rostochiensis in some areas of Medimurska, Varazdinska, Zagrebac¢ka, Primorsko-
goranska Counties and last year on one sample in Li¢ko-senjska County in very low
population. Overall the results of laboratory analysis of soil samples on the presence of PCN in
Croatia in the period from 2010 to 2013 will be presented in the paper.

Key words: PCN, survey program, laboratory analyses
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Variability of agronomic and quality traits of
winter wheat (Triticum aestivum L.) genotypes
in Macedonia

Salih SALIHU, Alirahmi SALIH]JI, Sali ALIU, Imer RUSINOVCI, Mentor THACI

University of Prishtina, Faculty of Agriculture and Veterinary, Boulevard “Bill Clinton”, 10000 Prishtina, Kosovo,
(e-mail: salih.salihu@uni-pr.edu)

180

Abstract

The main objective of this research work was to estimate the variability of five wheat cultivars,
namely Radika, Milenka and Orov¢anka (Macedonia), Pobeda and Novosadska Rana 5
(Serbia), which are most grown cultivars in the last years in Macedonia. The following
parameters were analysed: yield, 1000 grain mass, hectolitre weight, protein content, sds-
sedimentation test, wet gluten, and Hagberg falling-number. The experiment was located in
the production region Pollog (Tetovo), a randomised complete-block design was used, with
three replications. Sowing density was 600 kernel/m?. The results were statistically processed
with SPSS 15. Regarding agronomic parameters, Pobeda (7410 kg/ha), NSR 5 (7250 kg/ha),
and Orovganka (7220 kg/ha) demonstrated the best performance for yield; for 1000 grain mass
the best values were indicated by the cultivars NSR 5 (44.9 g) and Pobeda (44.6 g), whereas for
hectolitre weight Orov¢anka had the significant lowest value (75.3 kg) compared to the other
cultivars Radika (78.6 kg), NSR 5 (78.8 g), Pobeda (78.9 kg) and Milenka (79.5 kg). For protein
content no significant differences were registered, but the overall average protein content was
very high (14.76 %). For zeleny-sedimentation test the best performance was achieved by the
cultivar Milenka (37 ml), followed by Radika (32.6 ml) and Pobeda (31.6 ml). Further, for wet
gluten the best values indicated the cultivars Radika (31, 7%), Milenka (28.9%) and Orov¢anka
(27.2%). The values of Hagberg falling-number were very high by all cultivars with Radika (566
sec) having the highest and Orov¢anka (463 sec) the lowest value. It can be concluded that

in Macedonian growing condition, cultivars from Serbia have achieved the best agronomic
traits, especially cultivar Pobeda. Domestic cultivars had best performance in quality traits

but not in agronomic traits, with the exception of the cultivar Milenka, which had an average
performance in agronomic traits. The results of Hagberg falling number indicated that the
activity of enzime a-amylase is very low and to ensure high bread making quality the extracted
flour from these cultivars must be treated with malt.

Key words: Macedonia, wheat, adaption, agronomic and quality traits
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Abstract

In Kosovo and Albania approximately 60.000 —70.000 ha of maize are cultivated annually.
Fungal diseases of maize in particular Fusarium ear rot (FER) are present in both countries
and represent a central problem affecting food and feed quality through contamination of

the crop with mycotoxins. The aim of the study was to investigate selected maize genotypes
for resistance to Fusarium graminearum in Kosovo and Albania in order to select resistant
genotypes for practical use. The research took place during the vegetative period in 2014

for the second year. For test the same 18 important maize genotypes tested in 2013 (8 from
Kosovo and Albania, supplemented with two from Austria) were used. Artificial inoculation
was performed with F. graminearum incrustrated tooth picks. Disease severity (percentage

of diseased ear area) was visually assessed on dehusked ears after ripening. ANOVA analyses
showed highly significant differences in FER resistance between the genotypes, ranging from
3.3% to 34.3% (LSD, ,=11.4). Highly significant differences in the mean disease level were also
present between the countries: in Kosovo the mean disease level was 35.7%, in Albania 5.6%.
The genotype by country interaction was also highly significant. The results are similar to those
from 2013. Based on results achieved over both years the best genotypes were the landrace
LMP-1 from Kosovo and the Austrian hybrid SBL1.

Key words: Fusarium graminearum, resistance, Zea mays, Kosovo, Albania
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Analysis of benzobicyclon and its metabolite in
brown rice and rice straw after field application
using liquid chromatography-tandem mass
spectrometry
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Abstract

This study was carried out to develop an extraction as well as an analytical method for
detecting benzobicyclon and its amino-substituted metabolite (1315P-570) in brown rice and
rice straw using liquid chromatography-tandem mass spectrometry (LC-MS/MS) in positive
ion mode with multiple reactions monitoring (MRM). The parent as well as the metabolite

in rice and rice straw were extracted and analyzed under the same conditions. A correlation
coefficient (R?) of > 0.994 was obtained for matrix-matched calibration curves constructed

in various concentration ranges. Recoveries at two fortification levels were satisfactory and
ranged between 75.4-118.9% with relative standard deviations (RSDs) < 13%. Under storage
conditions (-=20°C), the analyte and its metabolite were stable for up to 92 days. The limits of
quantitation (LOQs) were lower than the maximum residue limit (MRL) (0.1 mg/kg) set by the
Korea Food and Drug Administration for brown rice. Field trials with recommended or double
the recommended dose revealed that the herbicide could safely be applied to rice and rice
straw, as no residues were detected in the harvested samples. The sensitivity of the developed
method was sufficient to ensure reliable determination of benzobicyclon and its metabolite in
rice grain and rice straw.

Key words: residue, herbicide, metabolite, unpolished rice, rice straw, analysis
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Analiza rasta tijekom vegetacije Secerne repe
ovisno o gustoci sjetve

Ivana VARGA, Andrija KRISTEK, Manda ANTUNOVIC

Sveudiliste Josipa Jurja Strossmayera u Osijeku, Poljoprivredni fakultet, Kralja Petra Svaci¢a 1d, 31000 Osijek, Hrvatska,
(e-mail: ivana.varga@pfos.hr)

SaZetak

U ovom istrazivanju pracen je rast Se¢erne repe u poljskim uvjetima uzgoja tijekom vegetacije
$ecerne repe u 2014. godini na lokaciji Gradiste (Vukovarsko-srijemska Zupanija). Sjetva
$ecerne repe (hibrid Serenada, KWS) obavljena je 18. ozujka 2014. na meduredni razmak od
50 cm i Cetiri razlic¢ita razmaka unutar reda: 13 cm, 15 cm, 17 cm i 19 cm. Tijekom vegetacije
u osam rokova (10. i 30. lipnja, 10. i 30. srpnja, 10. i 30. kolovoza te 10. i 20. rujna) uzimani

su uzorci pet biljaka $ecerne repe na kojima je utvrdena masa svjezeg korijena (g/biljci), a

u popre¢nom presjeku najsireg dijela vrata korijena (hypocotyl) odreden je promjer, broj
kambijalnih prstenova te broj kambijalnih prstenova na 1 cm promjera. Gustoca sjetve je imala
znacajan utjecaj (P<0,05) na masu svjezeg korijena (g/biljci), promjer korijena (cm), broj
kambijalnih prstenova i broj kambijalnih prstenova na 1 cm promjera korijena. Ocekivano,
najmanju masu korijena imale su biljke sijane na najvecu gusto¢u od 13 i 15 cm (prosje¢no
156,9 g/biljci u lipnju 589,0 g/biljci u srpnju, 922,7 g/biljci u kolovozu i 1172,4 g/biljci u rujnu),
dok su najve¢u masu korijena imale biljke najrjede sjetve na 171 19 cm (prosje¢no 249,2 g/
biljci u lipnju 1236,6 g/biljci u srpnju, 2020,8 g/biljci u kolovozu i 2874,6 g/biljci u rujnu).
Prosje¢an promjer korijena ovisno o razmaku unutar reda ocekivano je najmanji kod sjetve na
najuzi razmak (13 cm), te najveci kod sjetve najsireg razmaka u redu (19 cm), dok kod sjetve
na razmak od 15 i 17 cm unutar reda nije utvrdena statisticki znacajna razlika u promjeru
korijena. Rast korijena u $irinu povecava se sazrijevanjem repe te promjer korijena prosje¢no
za sve gustoce sjetve raste od 4,13 cm u prvoj dekadi lipnja do 12,51 cm u drugoj dekadi rujna
pri ¢emu je promjer varirao od 11,55 cm u najguscoj sjetvi do 14,79 u najrjedoj sjetvi. Nadalje,
prosje¢no za sve gustoce sjetve intenzivno stvaranje kambijalnih prstenova utvrdeno je u
lipnju te je pocetkom lipnja broj prstenova iznosio prosjecno 4,9, a na kraju lipnja prosje¢no
7,3. U rujnu je korijen $ecerne repe imao prosjecno 8,4 kambijalna prstena. Na 1 cm promjera
korijena utvrden je najveci broj prstenova 30. srpnja, prosjecno 1,52, a do rujna prosjecan

broj kambijalnih prstenova na 1 cm promjera nije se statisticki znacajno mijenjao. Opcéenito
su biljke sijane na $iri razmak u redu (17 i 19 cm) kroz cijelu vegetaciju imale prosje¢no veci
promjer (10,36 cm) i masu (korijena 1277,6 g/biljci), u odnosu prosjecan promjer (8,89 cm) i
masu korijena (808,6 g/biljci) uzeg razmaka sjetve unutar reda (13 i 15 cm).

Klju¢ne rijeci: kambijalni prstenovi, korijen, masa, promjer, $ecerna repa
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Abstract

The aim of this study was analyses of sugar beet growth in field conditions during 2014
growing season at Gradiste (Vukovar-Srijem County). Sugar beet (hybrid Serenade, KWS) was
sown on March 18 at inter-row spacing of 50 cm and four different intra-row spacings: 13 cm,
15 cm, 17 cm and 19 cm. During growing season samples of five sugar beet plants were taken
in eight terms (10 and 30 June, 10 and 30 July, 10 and 30 August, 10 and 20 September). In
each sampling term sugar beet root fresh weight (g/plant) was determined and further, at the
cross section of widest hypocotyl part, diameter, number of cambium rings and the number
of cambium rings of 1 cm diameter were determined. Sowing density had a significant effect
(P<0,05) on root fresh weight (g/plant), root diameter (cm), number of cambium rings and the
number of cambium rings of 1 cm diameter. As expected, the lowest root weight had plants
sown at the highest densities of 13 and 15 cm intra-row spacings (average 156.9 g/plant in
June, 589.0 g/plant in July, 922.7 g/plant in August and 1172.4 g/plant in September), while
the highest root weight had plants at sowing on 17 and 19 cm intra-row spacings (average
249.2 g/plant in June 1236.6 g/plant in July, 2020.8 g/plant in August and 2874.6 g/plant in
September). Furthermore, average root diameter was as expected the lowest at intra-row
spacing 13 cm, and the highest at intra-row spacing 19 cm, while intra-row spacing 15 and 17
cm have not statistically significant difference in root diameter. Root growth in width increases
with root maturation and the average diameter of all sowing densities increases from 4.13

cm in the first decade of June to 12.51 cm in the second decade of September wherein the
diameter varied from 11.55 cm (intra-row spacing 13 cm) to 14.79 cm (intra-row spacing 19
cm). Intensive formation of cambium rings for all densities was found in June, where at the
beginning of June, the average number of cambium rings was 4.9, while and at the end of June
the average number of cambium rings was 7.3. In September, sugar beet root had on average
of 8.4 cambium rings. On July 30 largest number of cambium rings at 1 cm root diameter was
on average 1.52 and to the September it was not significantly different. Generally, during the
growing season the plants sown at wider intra-row spacings (17 and 19 cm) had on average
higher root diameter (10.36 cm) and root weight (1277.6 g/plant) compared to average root
diameter (8.89 cm) and root weight (808.6 g/plant) narrower intra-row spacings (13 and 15
cm).

Key words: cambial rings, root, weight, diameter, sugar beet
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Abstract

Selenium (Se) is a micronutrient and required only in small amounts to maintain normal
cellular functions of many organisms. However, high amounts of Se salts may exhibit toxicity
in susceptible organisms. Barley (Hordeum vulgare L.) is a precious food source for animals.
Thus, in the current study the accumulation of Selenium (Se) was researched in root and stem
parts of registered barley cultivar Kral 97 upon soil application of sodium selenite (Na,SeO,)
in liquid state at the doses of 1, 2, 3, and 4 g ha™. Se concentrations in samples were analyzed
by hydride generation (FIAS-400) Atomic Absorption Spectrophotometry (Perkin Elmer
AAnalyst 800) with the detection limit of 0,003 mg kg™. The experimental soil comprised of
30% sand, 23% clay and 46% silt, containing an average Se content of 0.832 mg kg™ with a

pH of 8.3. Results indicated that the total Se content in root and stem was calculated to be
0.279 and 0.231 mg kg'', respectively. Detection limits of Se between doses were observed

to be ranging from 0.092 to 0.524 mg kg™ for root and from 0.082 to 0.411 mg kg™ for

stem. This type of fluctuation for selenium content in root and stem parts can be explained
by experimental and analytical heterogeneity. It was observed that there were not any
significant differences in Se accumulation of experimental doses, indicating that Kral 97 is not
accumulating Se by increasing soil application of the element up to 4 g ha'. Given that some
of the other barley varieties accumulate selenium, further studies should be carried out on Kral
97.

Key words: Selenium accumulation, Sodium Selenite, Kral 97, Barley cultivar, Hordeum vulgare
L.
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SaZetak

Niska razina biljkama pristupa¢nog fosfora (P) ¢esto ograni¢ava plodnost tla u Hrvatskoj, te

u Bosni i Hercegovini (BiH). Cilj ovoga rada je pregled novijih rezultata (osam stacioniranih
poljskih pokusa) reakcije ratarskih kultura (kukuruz, pSenica, soja i je¢am) na melioracijsku
gnojidbu fosforom. MAP (monoamonijev fosfat: 12% N + 52% P,0,) ili trostruki superfosfat
(45% P,0O,) koristeni su kao izvori fosfora. Unato¢ niskom sadrZaju pristupa¢nog P u tlu (ispod
10 mg PO, /100 g odredenog prema AL-metodi), reakcija usjeva na gnojidbu u Cetiri pokusa u
Hrvatskoj bila je skromna ili bez signifikantne razlike prinosa. Medutim, u BiH je primjenom
1580 kg P,O,/ha prinosi kukuruza su povecani, ovisno o godini, od 16 do 40% (Kozarska
Dubica), od 8 do 38% (Gradigka) i od 6 do 18% (Laktasi). Takoder, primjenom 975 kg P,O_/ha
je prinos soje (Odzak) povecan za 20%.

Pretpostavljamo da AL-metoda nije pouzdan kriterij za procjenu opskrbe fosforom za sva
analizirana tla. S druge strane, ve¢ina analiziranih tala ima i druga ogranicenja prinosa kao $to
su nizak pH i nepovoljna fizikalna svojstva.

*rad je u cijelosti objavljen u Turkish Journal of Agricultural and Natural Sciences, (Special
Issue: 1, 2014), str..783-788 (http://www. turkjans.com); saZetak rada je objavljen u nesto $irem
obliku u Agricultural

Congress Book (http:// agribalkan.org), Balkan Agricultural Congress, 8-11 Sept. 2014, Edirne,
Turkey p. 901-902.

Kljucne rijeci: gnojidba fosforom, prinos zrna, kukuruz, p$enica, soja, jecam
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Abstract

Low levels of plant available phosphorus (P), are often limiting factor of soil fertility in Croatia
and Bosnia and Herzegovina (B&H). Aim of this study was survey recent investigations of
field crops (maize, wheat, soybean and barley) response to ameliorative P fertilization. Eight
stationary field experiments were tested. Either MAP (monoammonium phosphate: 12% N
+52% P,0O,) or triplephosphate (45% P,O,) were used as source of P. In spite of low levels

of available P (ammonium lactate method: below 10 mg P,0,/100 g of soil), response of the
field crops to applied fertilization in four experiments in Croatia was mainly moderate or
without significant differences. However, in B&H by using the rate of 1580 kg P,0,/ha maize
yields were increased, depended on year, from 16 to 40% (Kozarska Dubica), from 8 to 38%
(Gradiska) and from 6 to 18% (Laktasi). Also, by using 975 kg P,O,/ha soybean yield in Odzak
trial was increased for 20%. We presume that AL-method is not suitable as universal criterion
of P supplies. From other side, majority of tested soils have very low pH and unfavorable
physical properties.

*full-text available in Turkish Journal of Agricultural and Natural Sciences, Special Issue:

1, 2014, p. 783-788 (http://www. turkjans.com); the abstract was in published in something
expeanded form in Balkan Agricultural Congress Book (http:// agribalkan.org), Balkan
Agricultural Congress, 8-11 Sept. 2014, Edirne, Turkey p. 901-902.

Key words: phosphorus fertilization, grain yield, maize, wheat, soybean, barley
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Istrazivanje selektivnosti pridnene povlaéne
mreze koce s razli¢itom veli¢cinom oka (otvora)

Igor ISAJLOVIC!, Nedo VRGOC!, Svjetlana KRSTULOVIC SIFNER?, Damir MEDVESEK!

'Institut za oceanografiju i ribarstvo, Setali$te Ivana Mestrovica 63, 21000 Split, Hrvatska, (e-mail: igor@izor.hr)
*SveudiliSte u Splitu, Sveu¢ili$ni odjel za studije mora, Livanjska 5/I1I, 21000 Split, Hrvatska

SaZetak

S ciljem utvrdivanja razine selektivnosti izmedu mreza s razli¢itim otvorima na saki, provedeno
je istrazivanje u kanalskom podrudju te otvorenom dijelu srednjeg Jadrana kori$tenjem
metode eksperimentalnog kocarenja s pokrovnom sakom (cover/cod-end method). Analizom
podataka utvrdena je znacajna razlika razine selektivnosti izmedu mreza ovisno o sastavu
pridnenih vrsta te duzinske strukture populacija. Pristupom Republike Hrvatske Europskoj
Uniji sva ribarska plovila koja obavljaju gospodarski ribolov pridnenom povla¢cnom mrezom u
ribolovhom moru RH trebaju zamijeniti tradicionalnu saku veli¢ine oka 40 mm romboidnog
tega sukladno odredbama Uredbe Vije¢a 1967/2006, tzv. Mediteranske uredbe. Prema Uredbi,
pridnena povla¢na mreza mora imati saku s otvorima veli¢ine 40 mm kvadratnog tega, koja
moze biti zamijenjena sa sakom veli¢ine oka 50 mm romboidnog tega (uz dokaz da je vise

ili jednako selektivna kao prethodna). Provedena istrazivanja pokazuju znacajan porast
selektivnosti mreza s kvadratnim tegom od 40 mm i romboidnim tegom od 50 mm u odnosu
na tradicionalnu mreZu. Ova razlika se ocituje kako u selektivnosti obzirom na broj i masu,
tako i na duzinsku strukturu eksploatiranih populacija. MreZa sa sakom romboidnog tega

od 50 mm se pokazala manje selektivnom od sake s kvadratnim tegom od 40 mm za vec¢inu
gospodarskih vaznih vrsta

Slijedom navedenog moze se zakljuciti da ¢e primjena novih tehnicko-konstrukcijskih mjera u
odnosu na tradicionalnu saku imati dugoro¢ni pozitivni u¢inak na stanje obnovljivih bioloskih
resursa u moru.

Kljucne rijeci: selektivnost, pridnena povla¢na mreza, pridnene zajednice, Jadransko more
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Investigation of selectivity of bottom trawl net
with different code-end mesh configuration

Igor ISAJLOVIC!, Nedo VRGOC!, Svjetlana KRSTULOVIC SIFNER?, Damir MEDVESEK!

'Institute of Oceanography and Fisheries, Setali$te Ivana Mestrovica 63, 21000 Split, Croatia, (e-mail: igor@izor.hr)
*University of Split, University Department of Marine Studies, Livanjska 5/I1I, 21000 Split, Croatia
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Abstract

In order to determine the selectivity level of bottom trawl nets with different cod-end
configurations, experimental bottom trawl survey has been conducted in the channel area and
in the open part of central Adriatic Sea using the cover/cod-end method. Analysis of the data
showed significant differences of selectivity between nets depending on the composition of
demersal species and population length structure. By accessing the Croatia to European Union
all fishing vessels engaged in bottom - trawl fisheries in Croatian fisheries waters are obliged to
replace the traditional 40 mm diamond meshed cod-end in accordance with the provisions of
Council Regulation 1967/2006. This Regulation defines the technical characteristics of fishing
gears and methods of their use for the protection of fishery resources in the Mediterranean.
According to the Regulation, bottom trawl nets must have a 40 mm square meshed cod-end
which can be replaced by 50 mm diamond meshed cod-end (with scientific proof that it is
more or equally selective as the previous one). Research has shown a significant increase in the
selectivity of the 40 mm square meshed and 50 mm diamond meshed cod-ends compared to
traditional cod-end. This difference is reflected in both the selectivity according to the number
and weight, as well as in the length structure of exploited populations. Bottom trawl net with
50 mm diamond meshed cod-end proved to be less selective then one with 40 mm square
meshed cod-end for most of the commercial important species. Therefore, it can be concluded
that the application of new technical measures compared to the traditional code-end will have
a long term positive effect on the state of renewable bio-resources in the sea.

Key words: Selectivity, bottom trawl net, demersal organisms, Adriatic Sea
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Koristenje bioloskih indikatora za procjenu
stanja pridnenih naselja Jadranskog mora

Nedo VRGOC?, Igor ISAJLOVIC, Svjetlana KRSTULOVIC SIFNER?, Damir MEDVESEK"

'Institut za oceanografiju i ribarstvo, Setali$te Ivana Mestrovica 63, 21000 Split, Hrvatska, (e-mail: igor@izor.hr)
*SveudiliSte u Splitu, Sveu¢ili$ni odjel za studije mora, Livanjska 5/I1I, 21000 Split, Hrvatska

SaZetak

Prelazak s dosadasnjeg nacina opisivanja stanja pridnenih resursa putem klasi¢nih holistickih

i analitickih modela (u pravilu jednovrsnih) na ekosustavni pristup u ribarstvu zahtijeva
promjenu i u modelima koji se koriste za opisivanje stanja. U novije vrijeme za Jadransko more
se koristi pristup kojim se stanje resursa opisuje putem bioloskih indikatora i pripadajucih
referentnih toc¢aka. Ovaj pristup je razraden u okviru FAO AdriaMed projekta i sastoji se

od dva seta indikatora: populacijski indikatori za gospodarski najvaznije vrste (ucestalost
pojavljivanja, biomasa, abundancija, duzinska struktura, spolna struktura, ...) i indikatori
zajednica koji uklju¢uju masene i broj¢ane udjele najvaznijih i referentnih skupina organizama
(hrskavi¢njace, glavonosci, plava riba, bijela riba, BOI vrste...). Kori$tenjem navedenih
indikatora i referentnih toc¢kaka (definiranih kroz percentile pojedinih vrijednosti u serijama
dugih nizova podataka prikupljenih tijekom unificiranih znanstvenih istraZivanja) moguce

je na jednostavan, te svim dionicima u ribarstvu razumljiv nacin, opisati stanje resursa i
promjene koje se dogadaju u eksploatiranim ekosustavima, a sve s ciljem davanja znanstvene
podloge za uspostavu dugoro¢no odrzivog gospodarenja resursima. Kori$tenje ovog pristupa
opisano je na primjerima populacija oslica, trlje blatarice, muzgavca i $kampa u Jadranskom
moru na osnovu podataka prikupljenih tijekom ekspedicija MEDITS od 1996. do 2014. godine
u Jadranskom moru.

Klju¢ne rijeci: bioloski indikatori, pridneni resursi, Jadransko more.

sa2015_ao602

50" Croatian and 10" International Symposium on Agriculture 193



Section 6. Fisheries, Game Management and Beekeeping

The application of biological indicators for
assessment the state of demersal communities
in the Adriatic Sea

Nedo VRGOC?, Igor ISAJLOVIC, Svjetlana KRSTULOVIC SIFNER?, Damir MEDVESEK"

'Institute of Oceanography and Fisheries, Setali$te Ivana Mestrovica 63, 21000 Split, Croatia, (e-mail: igor@izor.hr)
*University of Split, University Department of Marine Studies, Livanjska 5/III, 21000 Split, Croatia
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Abstract

Advancing from the classic holistic and analytical models (mostly single-species) for describing
the status of demersal resources to the ecosystem approach in fisheries requires a change in the
models used in describing the state of resources. More recently alternative approach has been
used in the Adriatic Seafor describing the state of resources through biological indicators and
associated reference points. This approach was developed in the framework of FAO AdriaMed
project and consists of two sets of indicators: population indicators for commercially
important species (frequency of occurrence, biomass, abundance, population length and

sex composition, etc.) and community indicators that include the weight and the number
ratios of the most important and reference group of organisms (cartilaginous species, small
pelagic and demersal fish species, cephalopods, BOI species, etc.). Using these indicators and
reference points (defined by percentiles of individual values from the long data series collected
during the unified scientific surveys) provides a simple, and for all stakeholders in the fisheries
understandable way, for describing the state of resources and changes that occur in exploited
ecosystems. The aim of these methods is to provide scientific basis for the establishment of
long-term sustainable management of resources. The use of this approach is described in the
examples of populations of hake, red mullet, musky and horned octopus and Norway lobster in
the Adriatic Sea on the basis of data collected during MEDITS surveys from 1996 to 2014 in the
Adriatic Sea.

Key words: biological indicators, demersal resources, Adriatic Sea
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Genetske analize roda Cobitis iz Hrvatske i
Kine

Tea TOMLJANOVIC}, Xiaojuan CAQO? Tomislav TREER', Wang WEIMIN?, Daniel MATULIC!,
Marina PIRIA!

ISveucilidte u Zagrebu, Agronomski fakultet, Zavod za ribarstvo, pcelarstvo, lovstvo i specijalnu zoologiju, Sveto§imunska cesta
25, 10000 Zagreb, Hrvatska, (e-mail: ttomljanovic@agr.hr)
*Huazhong Agricultural Universit, College of Fishery, Hongshan District, 430070 Wuhan, Hubei, China

Sazetak

Vijun, Cobitis elongatoides je vrsta iz porodice Cobitidae koja je rasprostranjena u dunavskom
slivu Evrope, sa prili¢no stabilnim populacijama. Ova je vrsta Siroko rasprostranjena u svim
manjim pritocima Save i Drave u Hrvatskoj. Cobitidae i njihova filogenetska analiza su vazni u
rasvjetljavanju evolucijske prilagodbe slatkovodnih riba u Aziji i Europi. Citav mitohondrijski
genom vrste C. elongatoides je sekvenciran s ciljem stjecanja genetske informacije koja je bitna
da se utvrdi evolucijski i genetski identitet te filogenetska slika porodice Cobitidae. Genom

je bio 16.540 bp duljine, a sadrzavao je 22 transferna RNA gena, 13 protein-kodiraju¢ih

gena (PCGs), dva ribosomalna RNA gena, kontrolnu regiju (D-loop). U mitohondrijalnom
genomu C. elongatoides i drugih Cobitis vrsta kao Cobitis sinensis, Paramisgurnus dabryanus

i Misgurnus bipartitus utvrdena je 89%, 88% odnosno 91% identi¢nost srekvenciranih
nukleotidnih baza.

Kljucne rijeci: Cobitidae, Cobitis elongatoides, mitohondrijalni genom
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Genetic analysis of the genus Cobitis from
Croatia and China

Tea TOMLJANOVIC}, Xiaojuan CAQO? Tomislav TREER', Wang WEIMIN?, Daniel MATULIC!,
Marina PIRIA!

"University of Zagreb, Faculty of Agriculture, Department of Fisheries, Beekeeping, Game Management and Special Zoology,
Svetodimunska cesta 25, 10000 Zagreb, Croatia, (e-mail: ttomljanovic@agr.hr)
*Huazhong Agricultural University, College of Fishery, Hongshan District, 430070 Wuhan, Hubei, China
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Abstract

Danubian spinned loach, Cobitis elongatoides, is a species of loach distributing in the watershed
of the Danube basin, Europe, and its populations are quite stable. This species is widespread

in all small rivers of the Sava and Drava tributaries in Croatia. Cobitidae and its phylogenic
analysis are of importance in elucidating evolutionary adaptations in freshwater fishes in

Asia and Europe. The complete mitochondrial genome of C. elongatoides was sequenced

with the aim of obtaining genetic information essential to inferring its evolution and genetic
identity and phylogenetic analysis of Cobitidae fish. The genome was 16,540 bp in length, and
contains 22 transfer RNA genes, 13 protein-coding genes (PCGs), two ribosomal RNA genes, a
displacement loop region (D-loop). The mitogenomes from C. elongatoides and other loaches
like Cobitis sinensis, Paramisgurnus dabryanus, and Misgurnus bipartitus have 89%, 88% and
91% nucleotide sequence identity, respectively.

Key words: Cobitidae, Cobitis elongatoides, mitochondrial genome
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Potencijalni utjecaji nekih alohtonih vrsta riba
na hrvatsko morsko ribarstvo

Jakov DULCIC, Branko DRAGICEVIC

Institut za oceanografiju i ribarstvo, Setali$te Ivana Mestrovica 63, 21000 Split, Hrvatska, (e-mail: dulcic@izor.hr)

SaZetak

Sve promjene u morskim ekosustavima imaju odredeni u¢inak na korisnike morskih
bioresursa, prije svega na morsko ribarstvo. Utjecaj klimatskih promjena na sektor morskoga
ribarstva je sloZen, a u¢inci mogu biti i pozitivni i negativni u gospodarskom smislu. Promjene
obuhvacaju cijeli morski okolis, od promjena u migracijskom obrascu riba u otvorenom moru,
potencijalne promjene u sezoni rasta i vremena potrebnog za uzgoja riba, te potencijalni porast
broja invazivnih vrsta. Ovo je dovelo do povecanog broja ulova odredenih novih vrsta riba, ali i
ugrozilo ulov i proizvodnju drugih. U proteklih trideset godina u Jadranskom moru zabiljeZene
su brojne nove vrste riba. U ovom radu se iznose svi trenutni i potencijalni socio-ekonomski
utjecaji nekih novih vrsta u jadranskoj ihtiofauni na hrvatsko morsko ribarstvo. Posebna
pozornost se pridaje vrstama: plavotockasta trumpetaca Fistularia commersonii, tamna
mramornica Siganus luridus, i srebrnoprugasta napuhaca Lagocephalus sceleratus.

Klju¢ne rijeci: alohtone ribe, utjecaji, morsko ribarstvo

$a2015_ao604

50" Croatian and 10" International Symposium on Agriculture 197



Section 6. Fisheries, Game Management and Beekeeping

The potential impacts of some alien fish species
on the Croatian Marine fisheries

Jakov DULCIC, Branko DRAGICEVIC

Institute of Oceanography and Fisheries, Setali$te Ivana Mestrovica 63, 21000 Split, Croatia, (e-mail: dulcic@izor.hr)
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Abstract

Any change in marine ecosystems has effect on users of marine bioresources, primarily in
marine fisheries. The impact of climate chnage on the marine fisheries sector is complex and
the effects can be both positive and negative in economic temrs. Changes include the entire
marine environment, the change int he migration patterns of fish in open waters, potential
change sin the growing season and the time required for fish farming, as well as a potential
increase in the number of invasive species. This has led to an increased number of new

fish species (allochthonous) caught, but also to the management of fish and other produce.
Numerous new allochthonous fish species have been recorded in the Adriatic Sea in the past
thirty years. This work presents the actual and potential socio-economic imapcts of some new
species in the Adriatic ichthyofauna on Croatian marine fisheries. Special attention i sgiven to
next species: bluespotted cornetfish Fistularia commersonii, dusky spinefoot Siganus luridus,
and pufter fish Lagocephalus sceleratus.

Key words: allochthonous fish, impacts, marine fisheries
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Hrana obogacena probioticima kao modulator
enteralne mikrobne flore u kalifornijske pastrve
(Oncorhynchus mykiss)

Natalija TOPIC POPOVIC, Ivan¢ica STRUNJAK-PEROVIC, Margita JADAN, Roberta
SAUERBORN KLOBUCAR, Josip BARISIC, Rozelindra COZ-RAKOVAC

Institut Ruder Boskovi¢, Laboratorij za ihtiopatologiju — bioloske materijale, Bijenicka 54, 10002 Zagreb, Hrvatska,
(e-mail: ntopic@irb.hr)

SaZetak

Potreba za odrzivom akvakulturom potakla je brojna istrazivanja o moguénostima uporabe
probiotika na uzgajanim organizmima. Probiotik Lactobacillus rhamnosus sa peptonskom
vodom umije$an je u hranu pastrve sa svrhom tretiranja dvaju skupina koncentracijama od
107 CFU (G1) i 10® CFU (G2). Skupina G3 hranjena je hranom samo sa peptonskom vodom. U
prvom u nizu proto¢nih bazena bila je kontrolna skupina, zatim G1, G2 i na kraju G3 skupina.
Ribe su tretirane 6 tjedana, a uzorkovane su prije pocetka pokusa, neposredno nakon njegova
zavrSetka te tri tjedna nakon zavr$etka. Prije pocetka pokusa, ribe u crijevima i u crijevnom
sadrZaju nisu sadrzavale detektabilne razine bakterija mlije¢ne kiseline. Broj vijabilnih
laktobacila iz crijevnog sadrzaja povecao se u skupinama G1 i G2 sa <10 CFU/mL na pocetku
pokusa na razine izmedu 2 x 10*i 4 x 10° CFU/mL (G1), te izmedu 4,2 x 10*i 8 x 10> CFU/mL
(G2) do kraja pokusa. Cak je i skupina G3 sadrzavala vijabilne laktobacile do 0,6 x 10* CFU/
mL. Hranidba pastrva hranom obogac¢enom L. rhamnosus promijenila je rezidentnu enteralnu
mikrofloru iz pretezito Vibrio fluvials, Aeromonas hydrophila i Serratia fonticola prije pokusa,
u V. fluvialis, Burkholderia cepacia, nefermentore, i Pasteurellaceae do kraja pokusa, uz
povratak na V. fluvialis, Pseudomonas aeruginosa i A. hydrophila tri tjedna nakon zavrsetka
pokusa. Za postizanje balansa izmedu probiotickih bakterija i rezidentne crijevne mikroflore
pastrva potrebna je dugotrajna hranidba oboga¢enom hranom.

Kljucne rijeci: probiotici, Lactobacillus rhamnosus, kalifornijska pastrva
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Dietary probiotic supplementation as a
modulator of enteral microbiota in rainbow
trout (Oncorhynchus mykiss)

Natalija TOPIC POPOVIC, Ivan¢ica STRUNJAK-PEROVIC, Margita JADAN, Roberta
SAUERBORN KLOBUCAR, Josip BARISIC, Rozelindra COZ-RAKOVAC

Ruder Boskovi¢ Institute, Laboratory for Ichtyopathology-Biological Materials, Bijeni¢ka 54, 10002 Zagreb, Croatia,
(e-mail: ntopic@irb.hr)

Abstract

The need for sustainable aquaculture has prompted extensive research regarding the use of
probiotics on aquatic organisms. Bacterium Lactobacillus rhamnosus was mixed in the trout
diet with peptone water to attain two diet groups with concentrations of 10’ CFU (G1) and 10*
CFU (G2), respectively. The G3 feed group consisted of feed sprayed only with peptone water.
First runway in line was stocked with the control group fed only the basal diet, second runway
was stocked with G1, following with G2, and G3. They were fed for a period of six weeks and
sampled at the beginning and end of the trial, and three weeks after the feeding trial. Before
the trial, fish had no detectable lactic acid bacteria (LAB) in the intestines nor in the fecal
contents. The numbers of viable lactobacilli recovered from fecal contents increased in G1 and
G2 groups from below detection limits (<10 CFU/mL) at the start of the trial to levels between
2x10% and 4 x 10° CFU/mL (G1), between 4.2 x 10* and 8 x 10> CFU/mL (G2) by the end of
the trial. Even G3 group demonstrated viable lactobacilli between neglectable to 0.6 x 10* CFU/
mL. The feeding with supplemented probiont apparently changed the resident microbiota in
fish from mostly Vibrio fluvials, Aeromonas hydrophila and Serratia fonticola before the trial,
to V. fluvialis, Burkholderia cepacia, non-fermenter species, and Pasteurellaceae by the end of
the trial, to V. fluvialis, Pseudomonas aeruginosa, A. hydrophila three weeks after the end of the
trial.

Key words: probiotics, Lactobacillus rhamnosus, rainbow trout
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Interakcija ribolovnog napora (CPUE) i sastava
riblje zajednice Erdutskog dunavca

Dinko JELKIC, Andelko OPACAK, Ivana MAGECIC

Sveudiliste Josip Juraj Strossmayer u Osijeku, Poljoprivredni fakultet u Osijeku, Zavod za lovstvo, ribarstvo i péelarstvo, Kralja
Petra Svacica 1d, 31000 Osijek, Hrvatska, (e-mail: aopacak@pfos.hr)

SaZetak

Ulov po jedinici ribolovnog napora (CPUE) se najcesce koristi kao ekolo$ka mjera procjene
sastava i gustoce riblje zajednice u nekoj ribolovnoj vodi. Za CPUE se pretpostavlja kako je
proporcionalan abundanci riba te se stoga koristi kao relativni indeks gustoce populacije. Svoju
primjenu ima i kod odredivanja mjera gospodarenja ribolovnim vodama, poput godi$njih
izlovnih kvota ribe te prilikom procjene financijske valorizacije pojedine ribolovne vode.

Rad obraduje podatke istrazivanja primjenjivosti CPUE kao alata za utvrdivanje stabilnosti
sastava riblje zajednice Erdutskog dunavca u razdoblju od 2011. do 2014. godine. Inventarska
uzorkovanja riblje populacije obavljena su ribolovnim mrezama visine 6 metara, duzine 120
metara, veli¢ine oka od 5 do 12 cm te mrezama za uzorkovanje koje su predloZene od strane
EIFAAC-a (European Inland Fisheries and Aquaculture Advisory Commission). Ribolovni
napor prikazan je kao mreza- sat. Ukupno je utvrdeno 20 vrsta riba, od ¢ega je 14 vrsta
ulovljeno standardnim ribolovnim mrezama a 17 vrsta je ulovljeno mrezama za uzorkovanje
EIFAAC. Prosje¢ni ulov po jedinici napora u razdoblju 2011. - 2014. iznosio je 3,902 * 2,261
kg-mreza-sat’, s minimumom u 2013. godini (2,257 kg-mreZa-sat™) i maksimumom u 2011.
(7,112 kg-mreza-sat'). Najveci prosje¢ni ulov po jedinici napora kod standardnih ribolovnih
alata utvrden je sivog tolstolobika (Hypophthalmichthys molitrix) 1,314 + 1,080 kg-mreZza-sat™,
potom kod deverike (Abramis brama) 1,027 £ 0,880 kg-mreZa-sat.

Klju¢ne rijeci: gospodarenje ribolovnom vodom, abundanca, status ihtiopopulacije
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The interaction of fishing effort (CPUE)
and the fish population in sidearm Erdutski
dunavac

Dinko JELKIC, Andelko OPACAK, Ivana MAGECIC

University Josip Juraj Strossmayer in Osijek, Faculty of Agriculture in Osijek, Department of Wildlife, Fishery and Beekeeping,
Kralja Petra Svacic¢a 1d, 31000 Osijek, Croatia, (e-mail: djelkic@pfos.hr)
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Abstract

The catch per unit of fishing effort (CPUE) is commonly used as a measure of ecological
assessment of the composition and abundance of the fish population in fishing water. The
main assumption for CPUE is that it is proportional to abundance of fish and is therefore
used as an index of the relative abundance of the fish population. CPUE has its application
in determining management measures for fishing waters, such as the annual catch quota and
assessing financial valorization of individual fishing waters. This paper presents CPUE data
from sidearm Erdutski dunavac in the period from 2011 to 2014 and applicability as tools for
determining the stability of fish population. Survey sampling of fish populations were done
with standard fishing nets (6 m height, 120 meters long with mesh size from 5-12 cm) and
with survey fishing nets proposed by EIFAAC (European Inland Fisheries and Aquaculture
Advisory Commission). Fishing effort is shown as net-hour. During survey sampling 20 fish
species were caught, 14 species were caught using standard fishing nets and 17 species were
caught with survey fishing nets. Average catch per unit of fishing effort in period from 2011 -
2014 was 3.902 + 2.261 kg-net-hour™, with minimum catch in 2013 (2.257 kg-net-hour') and
maximum catch in 2011 (7.112 kg-net-hour™). The highest average catch per unit of fishing
effort with standard fishing nets was found for bighead carp (Hypophthalmichthys molitrix)
1.314 £ 1.080 kg-net-hour’, then for bream (Abramis brama) 1.027 £ 0.880 kg-net-hour™.

Key words: fishery management, abundance, status of ichthyophauna
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Ecosystem-based approach to the fisheries
management of the Black Sea turbot (Psetta
maxima maeotica Tortonese, 1971)

Gheorghe RADU, Tania ZAHARIA, Mariana GOLUMBEANU, Magda NENCIU, Aurelia
TOTOIU, Gheorghe SARBU

NIRDEP - National Institute for Marine Research and Development “Grigore Antipa”, 300, Bd. Mamaia, Constanta 900581,
Romania, (e-mail: golumbeanum@gmail.com)

Abstract

The paper refers to the context in which the case study on the ecosystem approach in the
assessment and management of the Black Sea turbot was proposed within the FP7 project
MareFrame: Co-creating Ecosystem-based Fisheries Management Solutions, Grant Agreement
no. 13571.

This case study is a Romanian initiative which very much relies on the ecosystem-based
approach to the fisheries management (EAFM), taking into account that Black Sea ecosystem is
seriously affected by dynamic changes directly related to fishing, climate change and pollution.
Fishery is the most affected sector by the changes of the Black Sea ecosystem. In the same time,
fishing activities contribute themselves to the worsening of the ecological situation and for the
depletion of the fish stocks.

The paper presents some aspects such as: biological and ethological characterization of turbot
in current environmental conditions, actual state of the Black Sea environment in general and
especially in the western part of the sea, evolution of the turbot fishery at regional and national
level, state of the turbot stock, motivation of the choice of two ecosystem models: GADGET
(Globally applicable Area Dis-aggregated General Ecosystem Toolbox) and EwE (Ecopath with
Ecosim).

Both GADGET and EwE will increase the knowledge about the Black Sea ecosystem
functioning and thereby serve to provide advice on the rebuilding of the turbot stock. Further
this will provide input to the development of a management plan.

Key words: turbot, Black Sea, depleted stocks, ecosystem-based approach to the fisheries
management (EAFM)
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Procjena Steta od jelenske divljaci u Sumskim
sastojinama lovista VII/15 ,,Zapadna Garjevica“
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Sazetak

Stete od jelenske divljai (Cervus el aphus) na drveéu unutar $umskih sastojina veliki su

i stalni problem prisutan u mnogim europskim drzavama, pa i u Hrvatskoj. Istrazivanja

ovog problema bila su sporadi¢na i bez sustavnog pracenja intenziteta $teta u Sumskim
sastojinama. Procjena $teta uradena je tijekom 2012. godine u lovi$tu VII/15 “Zapadna
Garjevica”, smjeStenom u sredi$njem dijelu Moslavacke Gore. Visinski raspon iznosi od 120
do 489 m nadmorske visine; loviste je mjeSovitog nizinskog i gorskog tipa. Ukupna lovno-
produktivna povrs$ina iznosi 23.759 ha, od ¢ega su 19 650 ha ili 83 % Sume, a 4.095 ha (17%)
poljoprivredno zemljiste. Sumska vegetacija rasporedena je u dva visinska pojasa: brezuljkasti
(100-250 m) u kojem su razvijene Sume hrasta kitnjaka i obi¢noga graba; gorski (250-489 m) s
prevladavaju¢im bukovim §umama. Terenska istrazivanja uradena su na odabranim odsjecima
(ukupne povrsine od 584 ha); od ¢ega je 31 odsjek (500,27 ha) u Gospodarskoj jedinici
Garjevica-Gare$nica“, a 12 odsjeka (83,78 ha) u Gospodarskoj jedinici ,,Di$nica-Zobikovac-
Petkovacda“. U svakom odsjeku utvrdivani su dendrologka pripadnost i broj drveca, prsni
promjer i starost stabla. Pojavnost i intenzitet $teta na drvecu svih dobnih razreda procijenjena
je vizualnim opaZzanjem. OStecena stabla podijeljena su u kategorije: mala, srednja i visoka
ostecenost. Ukupno je izmjereno i pregledano 196 031 stabala, od kojih je 58.255 (30 %) bilo
osteceno, dok je 137.776 stabala (70 %) bilo neo$te¢eno. Prema vrstama drveca, najostecenija
su bila stabla smreke, Picea abies (74 %), zatim obi¢nog graba, Carpinus betulus (63 %) i
bukve, Fagus sylvatica (20 %). Uspje$na strategija upravljanja $tetama u lovi$tu treba sadrzavati
sljedece: pouzdano utvrdivanje stvarne gustoce i trenda populacije jelenske divljaci u lovistu;
oblikovanje novih i povecanje postojec¢ih povrsina pogodnih za ispasu, te osiguravanje dostatne
i kvalitetne prihrane jelenskoj divljaci.

Kljucne rijeci: Stete, $uma, jelen obicni, loviste
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Assessment of damages by red deer game to
forest stands in the hunting ground VII/15
»Zapadna Garjevica“

Nenad NEKVAPIL!, Sinia OZIMEC!, Dragan GACIC? Tihomir FLORIJANCIC!, Ivica
BOSKOVIC!

"University Josip Juraj Strossmayer in Osijek, Faculty of Agriculture in Osijek, Department of Wildlife, Fishery and Beekeeping,
Kralja Petra Svacica 1d, 31000 Osijek, Croatia, (e-mail: sinisa.ozimec@pfos.hr)
*University in Belgrade, Faculty of Forestry, Kneza Viseslava 1, 11000 Belgrade, Serbia

Abstract

Damages caused by red deer (Cervus elaphus) game on trees in forest stands makes permanent
and big problem as well as in many European countries, as well in Croatia. Researches on

this topic were done occasionally, without systematic monitoring of damage intensity in
forest stands. An assessment of damages was done during 2012 in the hunting ground VII/15
“Zapadna Garjevica”, located in the middle part of Moslava¢ka Gora Mountain. The altitudinal
range is from 120 to 489 m above sea level, and hunting ground is of combined lowland and
mountain type. Total surface available for hunting activities is 23 759 ha, of which 19 650 ha
(83%) makes forests, while 4 095 ha (17%) is agricultural land. Forest vegetation is distributed
within two altitudinal belts; the hills (100-250 m) are characterized by forests of sessile oak
and hornbeam, while the beech forests prevail in the montane belt (250-489 m). Field surveys
were performed within selected plots, covering total surface of 584 ha; 31 plots in the forest
management unit “Garjevica-Gare$nica” (500.27 ha) and 12 plots in ,,Di$nica-Zobikovac-
Petkovaca“(83.78 ha). The composition of dendroflora, number of trees, diameter breast high
and tree age were determined in each plot. Occurrence and intensity of damage on trees in all
age classes was assessed by ocular inspection and damaged trees were classified into categories
of small, medium and high damaged. Total of 196 031 trees has been measured, of which 58
255 (30%) was damaged, and 137 776 (70%) undamaged. According to tree species, the most
damaged was the Norway spruce, Picea abies (74%), followed by the common hornbeam,
Carpinus betulus (63%) and common beach, Fagus sylvatica (20%). Successful damage
management strategy in the hunting ground should include accurate estimation of current
population density and population trends of red deer, creation and enlargement of land areas
suitable for pasture and insurance of sufficient and quality food and feeding sources to red
deer.

Key words: damage, red deer, forest, hunting ground
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Preliminarna istraZivanja krpeljivosti divljih
svinja (Sus scrofa L.) na podrucju Republike
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Sazetak

Cilj istrazivanja je utvrditi koje vrste krpelja parazitiraju na divljim svinjama, njihovu

spolnu strukturu, intenzitet invazije te odabir mjesta prihvacanja na tijelu. IstraZivanjem

su obuhvaceni sporadi¢no dostavljeni uzorci krpelja s 15 divljih svinja odstrijeljenih 2009.,
2010., 2011. 1 2012. godine, u razli¢itim lovi§tima na podruéju Spac¢ve, Voéina, Nove Gradiske
i Rugvice. Sustavno istrazivanje i prikupljanje uzoraka provedeno je tijekom 2013.i 2014.
godine na podrudju otvorenog drzavnog lovista IV/16 ,,Eugen Kvaternik“ Slunj. Ukupno je
pregledano 145 divljih svinja. Prisutnost krpelja je utvrdena na 18 divljih svinja. Analizom
ukupno prikupljenih 118 krpelja utvrdeno je da 107 ili 90,68% pripada vrsti Dermacentor
reticulatus, 8 ili 6,78% vrsti Ixodes ricinus i 3 ili 2,54% vrsti Ixodes hexagonus. Prosjecni
intenzitet invazije iznosio je 6,6 krpelja po jedinki. U 96,61% slucajeva utvrdena je prisutnost
odraslih jedinki, dok se u 3,39% slucajeva radilo o razvojnom stadiju nimfe. Zastupljenost
odraslih krpelja iznosila je 100% kod vrste Dermacentor reticulatus, 87,5% kod vrste Ixodes
ricinus, dok je kod vrste Ixodes hexagonus utvrdena nazocnost iskljuc¢ivo razvojnog stadija
nimfe. Analizom krpelja prema spolu utvrdena je neznatno veca zastupljenost odraslih zenki
u odnosu na muzjake (95% Zenki bilo je nasisano krvlju razli¢itim intenzitetom). Najveci broj
pronadenih krpelja bio je u svibnju, dok je najveci stupanj invadiranosti utvrden u ozujku. Svi
su bili krpelji prihvac¢eni na unutra$njem podrucju prednjih nogu i bedara.

Klju¢ne rijeci: divlja svinja, Sus scrofa L., krpelj, Dermacentor reticulatus
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Preliminary research tick infestation in wild
boars (Sus scrofa L.) in Croatia
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*Croatian Veterinary Institut, Savska cesta 143, 10000 Zagreb, Croatia
*Karlovac University of Applied Sciences, TrgJ. J. Strossmayera 9, 47000 Karlovac, Croatia, (e-mail: krunoslav.pintur@vuka.hr)

Abstract

The purpose of the research is to determine which species of ticks parasite on wild boars, their
sex structure and as well as the preference of body parts they attach to. The survey covers
randomly submitted samples of ticks from 15 wild boars hunted down during 2009, 2010,
2011and 2012 seasons in different hunting areas around Spac¢va, Vo¢in, Nova Gradiska and
Rugvica. Systematic research and sampling was conducted from 2013 and 2014 in the state-
owned open hunting area ,Eugen Kvaternik® Slunj. Overall study examined a total of 145 wild
boars. Ticks were found in 18 wild boars. By analyzing the total of collected 118 ticks it was
found that 107 or 90.68% belong to the species Dermacentor reticulatus, 8 or 6.78% to species
Ixodes ricinus and 3 or 2.54% to species Ixodes hexagonus. The average intensity of invasion
was 6.6 ticks per animal. In 96.61 % the presence of adult specimen’s cases was identified,
while in only 3.39% of the cases the developmental stage nymphs were detected. The presence
of adult ticks was 100% in the species Dermacentor reticulatus, 87.5% in the species Ixodes
ricinus, while the species Ixodes hexagonus showed presence of exclusively developmental
stage nymphs. The analysis of ticks by sex identified slightly higher prevalence of adult females
compared to males, of which the total number of females (95% of them were engorged by
blood in varying intensity). The highest number of ticks was found in May, while the highest
degree of infestation was determined in March. All found ticks were attached to the inner area
of the front legs and thighs.

Key words: wild boar, Sus scrofa L, tick, Dermacentor reticulatus
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Divlja¢ kao bioindikator onecis¢enja okolisa
teSkim metalima

Tihomir FLORIJANCIC!, Ivica BOSKOVIC!, Sini$a OZIMEC!, Dinko JELKIC!, Neska VUKSIC,
Marcela SPERANDA!, Andrea GROSS-BOSKOVIC?
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Hrvatska, (e-mail: tthomir.florijancic@pfos.hr)
*Hrvatska agencija za hranu, Ivana Gunduli¢a 36b, 31000 Osijek, Hrvatska

Sazetak

Emisije teSkih metala iz antropogenih izvora $tetno utjecu na okolis. Teski metali su vrlo
postojani u okoli$u i zbog svojstva akumuliranja u ekosustavima opasni za Zive organizme.
Negativni u¢inak na organizam ocituje se u sposobnosti za interakcije sa stanicnim
bjelanc¢evinama i molekulom DNA, §to uzrokuje propadanje bioloskih makromolekula. Kroz
hranidbene lance u ekosustavu teski metali se prenose s nize na vi$u hranidbenu razinu sve
do krajnjih konzumenata. Stoga su divlji sisavci, medu kojima i vrste koje pripadaju lovnoj
divljaci, pogodni bioindikatori oneci$¢enja okolisa teskim metalima. Posljednjih je godina

u Hrvatskoj primije¢eno da meso divljaci iz lovi$ta sadrzava i teSke metale u odredenim
koncentracijama.

Provedenim istrazivanjima analizirana je prisutnost teskih metala u primjercima divlje svinje,
jazavca i divljih pataka, sakupljenih u odabranim lovistima u Hrvatskoj. Primjenom atomske
apsorpcijske spektrofotometrije utvrdivani su prisutnost i mjerene koncentracije arsena,
kadmija, olova i Zive u tkivima misica, jetre i bubrega.

Dobiveni rezultati potvrdili su da divlja¢, zbog svojih prehrambenih navika i raznolikosti
stani$nih i ekoloskih uvjeta u lovistima u kojima obitava, moze biti bioindikator oneci$¢enja
okoli$a teskim metalima. ZabiljeZene su pojedinac¢no vi$e koncentracije kadmija i Zive u
parenhimskim organima pojedinih primjeraka divlje svinje, jazavca i divljih pataka. Buduéi
da se meso divlja¢i konzumira u prehrani, postoji potencijalni rizik od unosa teskih metala u
organizam ¢ovjeka. Prosje¢na godi$nja konzumacija mesa divlja¢i u Hrvatskoj je vrlo niska
(0,3 kg po ¢lanu domacinstva) pa ne postoji znacajna opasnost po ljudsko zdravlje. Ipak,
preporucljivo je izbjegavanje ili umjerena konzumacija parenhimskih organa divljadi.

Klju¢ne rijeci: divlja¢, loviste, teski metali, konzumacija mesa
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Game animals as bio-indicators of the
environmental pollution by heavy metals
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Abstract

Emissions of heavy metals from anthropogenic sources harmfully affect the environment.
Heavy metals are very persistent in the environment and due to accumulation ability

threatens living organisms. Negative effect on organism is evident in potential for interaction
with proteins and DNA molecule inside the cell, and causing degradation of biological
macromolecules. Heavy metals are being transferred in the ecosystems throughout food-web,
from lower to higher trophy level, up to final consumers. Therefore, wild mammals, including
species belonging into game animals, are suitable bio-indicators of the environmental pollution
by heavy metals. In the last years it was observed that game meat from the hunting grounds in
Croatia contain heavy metals in certain concentrations.

Within the carried-out researches, presence of heavy metals was analyzed in samples from
wild boar, badger and wild ducks, collected in the selected hunting grounds in Croatia.
Concentrations of arsenic, cadmium, lead and mercury were measured by the procedure of
atomic absorption spectrophotometry in tissues of muscle, liver and kidney.

The results obtained confirmed that game animals, due to its diet habits and diversity of
habitats and ecological conditions in the hunting grounds, can be used as bio-indicators

of environmental pollution by heavy metals. Individually higher content of cadmium and
mercury was recorded in parenchymal organs in several samples of wild boar, badger and
wild ducks. Knowing that game meat is consumed in human nutrition, there is a potential risk
of intake of heavy metals in population. Average annual game meat consumption in Croatia

is very low (0.3 kg per member of household), and it is not a considerable threat to human
health. However, the avoidance or moderate consumption of parenchymal organs of game
animals is recommended.

Key words: game animal, hunting ground, heavy metals, meat consumption
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Primjena insekticida u ratarskoj proizvodnji
na podrucju opdine Tovarnik u 2013. godini i
zabiljeZeni gubitci pcelinjih zajednica
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SaZetak

Kako bi se smanjili potencijalno negativni u¢inci na péele, Europska komisija je Uredbom
485/2013 zabranila uporabu nekih djelatnih tvari insekticida iz skupine neonikotinoida

(u primjeni od 30. 11. 2013.). U sklopu istrazivanja koje ima za cilj istraZiti odnos izmedu
primjene insekticida u ratarskoj proizvodnji i mogucih gubitaka péelinjih zajednica anketirani
su poljoprivredni proizvodadi, ratari i p¢elari u op¢ini Tovarnik u 2013. godini, prije nego

je Uredba stupila na snagu. Anketni upitnik za ratare sadrzavao je pitanja o obradivanim
povr$inama, zasijanim kulturama, te vrsti i dozi koristenih insekticida. Anketni upitnik

za plelare sadrzavao je pitanja o broju kosnica, ispasama i o gubitcima péelinjih zajednica

u sezoni i tijekom prezimljenja. Ukupno je anketirano 14 proizvodaca koji obraduju 72%
obradivih ratarskih povrsina u op¢ini Tovarnik. U strukturi sjetve prevladavale su strne Zitarice
(32,5%) i Selerna repa (25,8%). U sezoni provedbe ankete 100% sjemena Secerne repe i 74%
sjemena suncokreta bilo je tretirano neonikotinoidima. Insekticidima su folijarno tretirani
pSenica na 95,3% i $eerna repa na 98% zasijanih povrsina. Anketiranjem sedam pcelara ¢ije
kos$nice predstavljaju 84% svih pcelinjih zajednica na podrudju op¢ine Tovarnik nisu utvrdeni
gubitci pcelinjih zajednica tijekom vegetacije, a u prezimljenju je izgubljeno 6% zajednica. U
istrazivanom se podrucju primjena insekticida iz skupine neonikotinoida te$ko moze povezati s
gubitcima péelinjih zajednica.

Klju¢ne rijeci: anketa, gubitci pcela, insekticidi, neonikotinoidi, ratarska proizvodnja
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The use of insecticides in field crop production
in 2013 and observed decline of honey bee
colonies in the region of Tovarnik

Milorad VOJVODIC, Renata BAZOK, Zrinka DRMIC, Dragan BUBALO, Durdica ZUTINIC

University of Zagreb, Faculty of Agriculture, Sveto§imunska cesta 25, 10000 Zagreb, Croatia, (e-mail: rbazok@agr.hr)

Abstract

To minimize potential adverse effects on bees, the European Commission Regulation 485/2013
banned the use of certain active substances from the group of neonicotinoids insecticides
(effective from 30 November 2013). As part of a study - aiming to explore the relationship
between the application of insecticides in farming and potential losses of honey bee colonies

- farmers, beekeepers and agricultural producers of the municipal Tovarnik were surveyed in
2013, before the regulation entered into force. Questionnaire for farmers contained questions
on cultivated land, crops sown, and the type and dose of insecticide used. Questionnaire for
beekeepers contained questions on the number of hives, and the grazing losses of honey bee
colonies in the season and during overwintering. The poll was conducted on 14 agricultural
producers covering 72% of the arable crop area in the municipality Tovarnik. Cereals (32.5%)
and sugar beet (25.8%) made the majority of sown seeds. In the season when the survey was
conducted, 100% of sugar beet seeds and 74% sunflower seeds were treated with neonicotinoids
while 95.3% of wheat and 98% of sugar beet - sown areas were treated with foliar insecticides.
The polling of seven beekeepers, whose hives represent 84% of all bee colonies in the area

of Tovarnik, revealed that there were no colony losses during the growing season and that
overwintering resulted in loss of 6% of communities. In the investigated area the application of
insecticides from the group of neonicotinoids is difficult to be connected with losses of honey
bee colonies.

Key words: survey, the losses of bees, insecticides, neonicotinoids, crop production
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Sudjelovanje Hrvatske u testnom
medunarodnom genetskom vrednovanju za
proizvodna svojstva za Holstein i simentalsku
pasminu

Marija SPEHAR!, Miran STEPEC?, Zdenko IVKIC!, Mandica LUCIC!, Anamarija SMETKO?,
Marica Maja DRAZIC!, Zdravko BARAC!

'Hrvatska poljoprivredna agencija, Ilica 101, 10000 Zagreb, Hrvatska, (e-mail: mspehar@hpa.hr)
*Univerza v Ljubljani, Biotehni$ka Fakulteta, Oddelek za zootehniko, Groblje 3, 1230 DomzZale, Slovenija

SaZetak

Medunarodni centar za genetsko vrednovanje bikova (Interbull) je neprofitna organizacija
odgovorna za usporedbu uzgojnih vrijednosti (UV) bikova iz zemalja ¢lanica koristeci

tzv. MACE proceduru (Multiple(-trait) Across Country Evaluation - ViSestruku procjenu
izmedu drzava) sa svrhom rangiranja bikova u svakoj od drzava ¢lanica. Genetske korelacije
izmedu drzava su potrebne za procjenu medunarodne UV bikova kao pokazatelj interakcije
genotipa i okoli$a. Cilj ovog rada bio je izra¢unati genetske korelacije izmedu drzava ¢lanica

za proizvodna svojstva (koli¢ina mlijeka, mlije¢ne masti i bjelanc¢evina) bikova Holstein i
simentalske pasmine. Interbull koristi genetske korelacije i medunarodnu matricu srodstva
bikova, te ju kombinira s UV bikova iz nacionalnog genetskog vrednovanja iz 32 drzave
¢lanice. Rezultat su UV svih bikova u vrednovanju izraZeni na skali svake drzave. Genetske
korelacije izmedu Hrvatske i drugih drzava ¢lanica sli¢ne su onima kada se usporeduju ostale
¢lanice medusobno. Genetske korelacije za proizvodna svojstva su bile u rasponu od 0,76

do 0,87 kod obje pasmine. Nadalje, UV su bile dostupne za sve bikove u procjeni. Hrvatska

je poslala na Interbull UV proizvodnih svojstava za 556 Holstein i 692 simentalskih bikova
hrvatskog porijekla. Povratno, Hrvatska je dobila UV za 137258 bikova Holstein i 29670 bikova
simentalske pasmine iz svih drzava koje sudjeluju u medunarodnom genetskom vrednovanju
izrazene na hrvatskoj skali. Hrvatska je uspjesno prosla testiranje genetskog trenda za navedena
svojstva i obje pasmine ¢ime je stekla pravo sudjelovanja u rutinskom medunarodnom
genetskom vrednovanju temeljem MACE UV.

Klju¢ne rijeci: Interbull, MACE, proizvodna svojstva, korelacije, uzgojne vrijednosti
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Abstract

International Bull Evaluation Service (Interbull) is a non-profit organization responsible to
combine bulls breeding values (BVs) from the member countries to generate rankings of

bulls in each country using the method known as Multiple (-trait) Across Country Evaluation
(MACE). Genetic correlations across country are needed to estimate international bulls BVs as
an indicator of the magnitude of genotype by environment interactions. The objective of this
study was to calculate across country genetic correlations of production traits (milk, fat, and
protein yield) for Holstein and Simmental bulls. The Interbull uses genetic correlations and
international bull relationship matrix which combines with the bulls’ evaluation data from 32
member countries. Results are BVs of all bulls in the evaluation on the country respective scale.
Genetic correlations between Croatia and other countries, compared well with those amongst
the other countries. Genetic correlations for yield traits were in range from 0.76 to 0.87 in both
breeds. Furthermore, BV's were available for all bulls in the evaluation. BVs for production
traits for 556 Holstein and 692 Simmental bulls with Croatian origin have been sent to the
Interbull. In return, Croatia received results for 137,258 Holstein and 29,670 Simmental

bulls from all countries participating in evaluation, expressed on the Croatian scale. Trend
validation tests were successful for all traits and breeds. Croatia can now participate in routine
Interbull evaluations to obtain MACE BVs.

Key words: Interbull, MACE, production traits, correlations, breeding values

$a2015_ao701

216 50" Croatian and 10" International Symposium on Agriculture



Section 7. Animal Husbandry
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Dubravko SKORPUT!, Anamarija SMETKO?, Marija SPEHAR?, Vedran KLISANIC?, Zeljko
MAHNET?, Zoran LUKOVIC!

!Sveudilidte u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska, (e-mail: dskorput@agr.hr)
*Hrvatska poljoprivredna agencija, KriZevacka poljana 185, 48260 Krizevci, Hrvatska

SaZetak

Plodnost crne slavonske pasmine svinja je skromna te je za njeno pobolj$anje navedeno
svojstvo potrebno ukljuciti u uzgojni cilj. Genetska povezanost izmedu usporednih grupa
(stada ili uzgojnih organizacija) preduvjet je pouzdane usporedbe procijenjenih uzgojnih
vrijednosti izmedu Zivotinja iz razli¢itih stada ili organizacija pomo¢u metode mjeSovitog
modela. Cilj rada bio je utvrditi genetsku povezanost izmedu uzgojnih organizacija crne
slavonske svinje. U istrazivanje je bilo uklju¢eno 8 uzgojnih organizacija s podru¢ja Republike
Hrvatske. Set podataka sadrzavao je 4 734 zapisa o prasenjima 1 657 krmaca u razdoblju

od 2000. do 2010. godine. Veli¢ina legla bila je definirana kao broj Zivooprasene prasadi.
Genetska povezanost utvrdena je pomocu ,connectedness rating“ metode, koja je definirana
kao korelacija izmedu procjena utjecaja usporednih grupa. Prosje¢ne vrijednosti dobivene
metodom bile su izmedu 61 i 82 %. Za pouzdanu procjenu uzgojnih vrijednosti, preporuca

se da za svojstva veli¢ine legla vrijednosti ocjene genetske povezanosti budu vece od 1,5%. S
obzirom na veli¢inu populacije te ciljano sparivanje kako bi se izbjegao visok uzgoj u srodstvu,
stupanj genetske povezanosti izmedu uzgojnih organizacija je visok. Usporedba procijenjenih
uzgojnih vrijednosti izmedu uzgojnih organizacija stoga se moze smatrati pouzdanom.

Kljucne rijeci: svinje, genetska povezanost, crna slavonska pasmina
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Abstract

Prolificacy of Black Slavonian pig is low and in order to improve this trait, it should be
included into breeding goal. Sufficient level of connectedness between contemporary groups
(herd, organisations) ensures reliable comparison of breeding values between contemporary
groups. The aim of the study was to determine connectedness between breeding organizations
of Black Slavonian pig. The study covered eight breeding organisations. The data set
contained 4 734 farrowing records of 1657 sows from period between 2000 and 2010. Litter
size was defined as number of piglets born alive. The level of connectedness was assessed
using ,,connectedness rating“ method. The connectedness rating between contemporary
groups is defined as a correlation between estimates for contemporary group effect, obtained
from solving the mixed model equation. Average connectedness rating between breeding
organisations was between 61 and 82 %. To ensure reliable comparison of estimated breeding
values, is it recommended that connectedness rating should be higher than 1,5% for litter size.
Small population and organised mating in order to avoid inbreeding resulted in high level of
connectedness between breeding organisations. Comparison of genetic evaluation between
breeding organisations thus can be considered as reliable.

Key words: pigs, connectedness, Black Slavonian pig
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The effect of Thyme extract in low protein diet
on ileal nutrients digestibility and intestinal
morphometery of broiler chickens

Mir DARYOUSH SHAKOURI

University of Mohaghegh Ardabili, Department of Animal Science, Ardabil, Iran, (e-mail: mdshakouri@uma.ac.ir)

Abstract

To evaluate whether Thymus kotschyanus, a local herb, extract could affect on growth
performance, intestinal morphometry and ileal nutrients digestibility of broilers on low
protein diet, the study was carried out by employing a completely randomized design with

a factorial arrangement of 2x3. A total of 384 day old Ross 308 broiler chicks were assigned

to a commercial or a low protein diet (10% lower than required level) supplemented with

0, 0.05 or 0.15% of the extract. During the starter period (0-21d), the birds fed low protein

diet had lower feed intake (FI) and higher weight gain (WG) (P<0.001), while those fed the
diet supplemented with 0.05% extract had improved WG and feed conversion rate (FCR)
(P<0.05). Supplementation of low protein diet with 0.05% extract improved WG and FCR of
the chickens (P<0.05). Increased FI and no effect on WG and FCR by low protein diet (P<0.05)
as well as adverse effect on performance of birds by adding extract to the diet were detected at
finisher (21-42d) and entire feeding periods (0-42d). Low protein diet and adding 0.05% extract
to the diets declined villus height and crypt depth and increased thickness of muscular layer

of jejunum (P<0.05). The highest villus surface area (P<0.05) and the deepest crypts (P<0.001)
were observed by recommended protein diet supplemented with 0.05% extract, while the
thickest muscle layer of jejunum was detected by low protein diet supplemented by 0.15%
extract (P<0.01). Relative weight of breast increased by adding either 0.05% or 0.15% extract to
the diet (P<0.05). Ileal digestibility of protein and ash decreased by low protein diet (P<0.05)
and increased by 0.15% extract supplementation to the diets (P<0.05). It can be concluded that
the effect of Thymus kotschyanus extract in broiler’s diet depends on bird’s age and the extract
level. The beneficial effect on bird performance was only detected at starter period and low level
of total Cholesterol was observed by the extract supplementation. Furthermore, decreasing
protein level of diet to 10% has no adverse effect on growth performance of the birds.

Key words: Thyme extract, low protein, nutrients digestibility, morphometry, broiler chickens
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Abstract

The experiment was conducted to survey the influence of two feeding standards recommended
by NRC and Ross on growth performance, carcass traits, nutrients consumption to 1 kg of live
weight gain and nutrients digestibility in Ross 308 strain of broiler chickens. A total of 300 day
old mixed sex chicks were assigned to two standards feeding program with five replicate and
30 birds in each. The diets formulated by NRC recommended were fed during 1-21 days and
22-42 days, while the diets as Ross recommendation were fed in three time periods of 1-10,
11-24 and 25-42 day. Feed intake and body weight gain were measured at the end of every
feeding period. Fecal nutrients digestibility was determined following feeding diets containing
0.3% Cr203 from 39 days of age and excreta collection. At the end of the experimental period,
two birds (one male and one female) from ach replicate were slaughtered and their carcass
different parts were separated and weighed. At 1-21 days, feeding Ross recommended diet
increased the birds feed intake and improved their feed conversion ratio (P<0.05). During
22-42 days and also whole experimental period none of birds’ performance parameters were
significantly influenced by dietary treatments. The chickens on Ross recommended diet ate
more metabolisable energy, crude protein, lysine and total sulfur amino acids per kg of weight
gain at 1-21 days of age (P<0.05), while during 22-42 days and entire period of the experiment
only consumption of total sulfur amino acids was higher (P<0.05). There were no significant
differences between birds’ relative weights of carcass, breast, thighs and abdominal fat as the
effect of dietary treatments. The experimental diets had similar digestibility, cost per kg of
weight gain and European efficiency index. Based on the results, due to non-significance of
differences between birds’ performance, carcass traits and economic efficiency, feeding Ross
308 chickens by NRC recommended diets is suggested because of fewer phases of feeding
periods and lower work load.

Key words: phase feeding, amino acid consumption, apparent metabolizable energy, economic
efficiency, broilers
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SaZetak

Zbog jednostrane selekcije na povecanje mlije¢nosti ovaca, dolazi do narusavanja morfologije
vimena uslijed povecanog pritiska mase vimena na njegov suspenzorni sustav, §to rezultira
vje$anjem vimena te horizontalnim pomicanjem sisa §to se negativno odrazava na zdravlje
vimena. Cilj rada bio je utvrditi povezanost morfologije i zdravlja vimena u muznih ovaca,
ukljucujudi 111 paskih ovaca, 93 istarske ovce i 80 isto¢nofrizijskih ovaca, od druge do Cetvrte
laktacije, bez vidljivih znakova mastitisa. Tri puta u laktaciji (svakih 60 dana), iz svake mlije¢ne
Zlijezde u svrhu mikrobioloske pretrage i odredivanja broja somatskih stanica (BSS) uzet je

po jedan uzorak mlijeka, pri ¢emu je asepti¢no prikupljeno 1590 uzoraka. Tri puta tijekom
laktacije provedeno je i mjerenje morfologkih odlika vimena. U paskih ovaca veéeg opsega
vimena pocdetkom razdoblja muznje, utvrdena je manja pojavnost (P=0,05) subklini¢kog
mastitisa tijekom preostalog dijela laktacije, negoli u ovaca manjeg opsega vimena. U istarskih
i isto¢nofrizijskih ovaca u kojih su po¢etkom muznog razdoblja utvrdena vimena s visokom
mlije¢nom cisternom i horizontalno postavljenim sisama, utvrdena je ve¢a pojavnost (P<0,001)
subklini¢ckog mastitisa tijekom laktacije. Na osnovu korelacija izmedu morfoloskih odlika
vimena i BSS u mlijeku moze se zaklju¢iti kako su, sa stanovista zdravlja, pozeljna $iroka
vimena, ¢vrsto vezana za trbusni zid, s okomito poloZenim sisama smjestenim na najdonjem
dijelu vimena.

Klju¢ne rije¢i: ov¢je mlijeko, pasmina, mlije¢na Zlijezda, somatske stanice, mastitis
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Abstract

Due to one-sided selection for increasing milk yield of ewes, distortion of udder morphology
often occurs caused by increased pressure of the udder weight on its suspensory system,
resulting in hanging of the udder and the horizontal movement of teats that negatively

affects the udder health. The aim of this paper was to determine the relationship between
morphology and udder health of milking ewes, including 111 Pag ewes, 93 Istrian ewes

and 80 East Friesian ewes, from second to fourth lactation, with no visible signs of mastitis.
Three times per lactation (every 60 days), one sample of half udder milk was taken with

the purpose of bacterial and somatic cell count (SCC) tests, so totally 1590 samples were
aseptically collected. Measuring of udder morphology traits was also performed three times
per lactation. In Pag ewes that had larger udder circumference during the beginning of the
milking period, the smaller incidence (P=0.05) of subclinical mastitis during the remainder of
lactation was determined than in Pag ewes with smaller udder circumference. In Istrian and
East Friesian ewes with high implanted and horizontally placed teats during the beginning of
milking period, a higher (P<0.001) incidence of subclinical mastitis was determined during the
remainder of lactation. Based on the established correlations between udder morphology traits
and SCC it can be concluded that, from the viewpoint of health, wide udders firmly attached
to the abdominal wall, with a vertically placed teats placed on the lowest part of the udder are
preferred.

Key words: sheep milk, breed, mammary gland, somatic cells, mastitis
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SaZetak

Zivotinjski nusproizvodi nastali tijekom klaoni¢ke obrade ne koriste se za ljudsku
konzumaciju, ali se mogu iskoristiti za proizvodnju hrane za Zivotinje, organskih gnojiva i
poboljsivaca tla te u razne tehnicke svrhe. Jedan od takvih proizvoda su i preradeni animalni
proteini (PAP) koji se dobivaju standardno sterilizacijom pod tlakom, a porijeklom su od
nusproizvoda Zivotinja koje su prikladne za prehranu ljudi. PAP imaju ve¢u proteinsku
vrijednost od krmiva biljnog porijekla i jeftiniji su pa su isplativa alternativa. Medutim,
trenutno je na snazi zabrana upotrebe PAP-a porijeklom od sisavaca radi sprjecavanja
prijenosa transmisivnih spongiformnih encefalopatija. Takoder, sve su prisutnije inicijative

za djelomi¢no ukidanje zabrane i omogucavanje hranidbe peradi i svinja s PAP-om svinja i
peradi, ali uz spre¢avanje hranidbe proteinom iste vrste. Stoga je cilj ovog rada bio istraziti
utjecaj dodatka PAP-a od svinja u hrani na pH vrijednosti, boju i pokazatelje vezanja vode u
mesu brojlera. U tu svrhu pili¢i su hranjeni komercijalnim smjesama bez dodatka i uz dodatak
5110 % PAP-a. Istrazivanjem je utvrdeno znacajno manja pH vrijednost mjerena 1 sat nakon
klanja te znacdajno veca svjetlina mesa (L*) mjerena 24 sata nakon klanja te gubitak mase
tijekom kuhanja kod skupine brojlera hranjenih s 10 % PAP-a. Nisu utvrdene znacajne razlike
u gubitku mesnog soka cijedenjem izmedu skupina, ali je uocljiv trend porasta s pove¢anjem
udjela PAP-a u hrani. Temeljem dobivenih rezultata moZemo zakljuciti da je u hranu brojlera
opravdan dodatak PAP-a do 5%.

Klju¢ne rijeci: preradeni animalni protein, brojleri, kakvo¢a mesa
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Abstract

Animal by-products obtained during slaughtering process are not used for human
consumption, but it could be used for production of animal feed, organic fertilisers and soil
improvers and in different technical purposes. One of these products are also processed animal
protein (PAP) produced by sterilisation under pressure from the by-products of animals which
are fit for human consumption. PAP has higher protein value then plant feed ingredients and
is cheaper so it is cost-effective alternative. However, feed ban on using PAP from mammals

is currently in force in order to prevent the transmission of transmissible spongiform
encephalopathies. Likewise, there are constantly present initiatives for partly suspension of the
ban, and allowing the feeding of poultry and swine with PAP from swine and poultry, but with
prevention of intra-species recycling. Therefore, the aim of this paper was to investigate the
effect of addition of PAP from swine on pH value, colour and water holding capacity of broiler
meat. For that purpose chickens were fed on commercial mixtures without PAP and with 5 and
10 % of PAP. Significantly lower pH value measured 1 hour after slaughter and significantly
higher lightness (L*) measured 24 hours after slaughter and cooking loss were found in meat
of broilers fed with 10 % of PAP. There were no significant differences in drip loss between
groups, but rising trend with increased proportion of PAP in feed was observed. Based on these
results, it can be concluded that addition of 5 % of PAP in feed mixture could be appropriate.

Key words: processed animal protein, broilers, meat quality
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Komparacija metoda procjene emisije metana
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SaZetak

Fermentacija hrane u probavnom traktu mlije¢nih krava dio je prirodnog procesa probave

u kojem anaerobni mikroorganizmi buraga iz dostupne hrane stvaraju spojeve pogodne za
apsorpciju. U tom procesu nastaju meduprodukti od kojih je jedan i metan. Metan je nakon
ugljik dioksida drugi najvazniji staklenic¢ki plin, odgovoran za globalno zatopljenje, s 25

puta ja¢im toplinskim uc¢inkom od ugljik dioksida. Medunarodno prihvacene smjernice za
izratunavanje emisije metana ,,JPCC Guidelines for National Greenhouse Gas Inventories
preporucuju da se emisija metana iz probavnog sustava mlije¢nih krava izra¢unava pomoc¢u
tri metode (Tier 1, 2 i 3). Metoda Tier 1 ukljucuje jednostavno mnoZenje broja Zivotinja s
odgovaraju¢im emisijskim faktorom, dok se metodama Tier 2 i 3 u procjeni stvorenog metana
koristimo specifi¢nostima proizvodnje i osobinama hrane koju Zivotinje jedu. Na osnovi
prikupljenih podataka o broju mlije¢nih krava, kori$tenjem baze Hrvatske poljoprivredne
agencije, te ostalih potrebnih parametara, metodama Tier 1, 2 i 3 procijenjena je emisija
metana iz fermentacije u probavilu mlije¢nih krava, te je izvr§ena statisticka analiza dobivenih
podataka. Navedenim metodama dobivene su razli¢ite vrijednosti tvorbe metana, ¢ime se
stvara potreba za daljnjim istrazivanjima i stvaranja jedinstvenih, nacionalnih faktora za
procjenu emisije metana iz fermentacije u probavnom sustavu mlije¢nih krava.

Klju¢ne rije¢i: emisija metana, fermentacija u probavilu, mlije¢ne krave
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Abstract

The fermentation of feeds in the digestive tract of dairy cows is a natural part of the digestive
process in which anaerobic microorganisms, from the rumen available feedstuffs, form
compounds suitable for absorption. This microbial fermentation process produces methane

as a by-product. Methane is, after carbon dioxide, second most important greenhouse gas
responsible for global warming with 25 time stronger thermal input than carbon dioxide. The
internationally accepted guidelines for the estimation of methane emissions “IPCC Guidelines
for National Greenhouse Gas Inventories” recommend that the methane emission from the
enteric fermentation in dairy cows should be calculated using three methods (Tier 1, 2 and

3). Method Tier 1 includes simple multiplication number of animals with the appropriate
emission factor, while the methods Tier 2 and 3 in estimating generated methane use the
specifics of the production and properties of feed that animals eat. Based on data collected on
the number of dairy cows, using Croatian Agricultural Agency database, and other necessary
parameters, by Tier 1, 2 and 3 methods, methane emissions from enteric fermentation in dairy
cows was estimated, and statistical analysis performed. Those methods obtained different
values of methane emission, creating a need for further research and making of unique,
national factors for estimation of methane emissions from enteric fermentation in dairy cows.

Key words: methane emission, enteric fermentation, dairy cows
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SaZetak

U Republici Hrvatskoj (RH) postoji niz prepoznatljivih regionalnih mesnih proizvoda koji se
po svojim organolepti¢kim svojstvima, kvaliteti i povijesno-kulturoloskom znacaju izdvajaju
od ostalih. Neki od tih proizvoda ve¢ su zasti¢eni na nacionalnoj razini oznakom zemljopisnog
podrijetla ili izvornosti, a u tijeku su i postupci njihove jednakopravne zastite u Europskoj
Uniji. To su slavonski i baranjski kulen koji se proizvode u tradicionalno svinjogojskom
podrugju isto¢ne Hrvatske, te istarski, drnigki, kr¢ki i dalmatinski prsut iz pojasa priobalja i
zaleda, koji poput sli¢nih podruéja Mediterana bastini dugu tradiciju soljenja i suSenja mesa.
Cilj rada bio je dati kratki kronoloski pregled tijeka zastite i svojstava sirovine i finalnog
proizvoda zasticenih mesnih proizvoda RH, s posebnim osvrtom na specifi¢ne zahtjeve

glede dobi/zavr$ne mase, genotipa i/ili hranidbe svinja za potrebe njihove proizvodnje i pri
tome mogucu ulogu domaceg svinjogojstva. Glede potonjeg, utvrdeno je da se proizvodnja
slavonskog kulena/kulina i istarskog prsuta temelji isklju¢ivo na domacoj sirovini dok se u
proizvodnji ostalih proizvoda moze koristiti domaca i/ili uvozna sirovina. Zakljuc¢eno je da

bi veée uklju¢ivanje domacih proizvodaca u $irenje sirovinske baze za proizvodnju zasti¢enih
mesnih proizvoda nedvojbeno polucilo pozitivne u¢inke na kakvocu i imidz proizvoda te
konkurentnost domaceg svinjogojstva, ali da realne moguénosti ovakve sinergije uvelike ovise
o0 uvjetima na trzi$tu svinjskog mesa u zemlji i okruZenju.

Kljucne rijeci: zastieni mesni proizvodi, Republika Hrvatska, kulen, prsut, zemljopisno
podrijetlo
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Abstract

In the Republic of Croatia there are a number of regional meat products which are
recognizable by their organoleptic traits, quality and cultural significance and history. Some of
these products already have protected geographical indication or designation of origin at the
national level and equal protection at the European Union are in progress. These are Slavonski
and Baranjski kulen (dry sausages) that are produced in the traditional pig production regions
of eastern Croatia, and Istarski, Drni$ki, Kr¢ki and Dalmatinski pr$ut (dry-cured ham)
produced in the coastline and its hinterland, which like similar Mediterranean areas has a

long tradition of meat salting and drying. In this work a brief overview of protection history
along with raw materials and final features of protected Croatian meat products was given. In
addition, specific requests regarding the pig production and the possible role of domestic pig
farming are emphasised. It was found that the production of Slavonski kulen/kulin and Istarski
priut are solely based on domestic raw material while in the manufacture of other products

a domestic and/or imported pork can be used. It is concluded that greater involvement of

local producers in the production of pork for protected meat products would undoubtedly
created a positive impact on the product quality image and competitiveness of the domestic pig
breeding, but that the real possibilities of this synergy largely depend on the conditions at the
pork market.

Key words: Republic of Croatia, protected meat products, dry-cured ham, kulen, geographic
origin
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Problematika sustava krava-tele u stadima PP
Orahovica d.d.

Dalibor bUD

Poljoprivredno poduzeée Orahovica d.d., Stjepana Mlakara 5, 33515 Orahovica, Hrvatska,
(e-mail: dalibor.djud@pporahovica.hr)

SaZetak

Sustav krava-tele je proizvodni sustav iz kojeg se dobiva telad za tov. Osnovu ovog sustava
¢ine krave mesnih i kombiniranih pasmina Charolaisa, Angusa i Limuosina. Istrazivanje je
provedeno tijekom 4 godine u sustavu koji obuhvaca 520 krava s pripadaju¢im podmlatkom

i dvadesetak rasplodnih bikova na 3 farme (Vere$ Majur, Krivaja, Purici¢). Sustav krava-

tele smjesten je na podrucju 360 ha pasnjackih povr$ina bez nadstre$nica. Zivotinje borave

na pasnjacima od pocetka svibnja i ovisno o vremenskim prilikama do kraja studenog.

U Jjetnim su$nim mjesecima Zivotinje na pasnjacima po potrebi dodatno se prihranjuju
sjenazom djetelinsko-travnih smjesa i lucerne te svjezim repinim rezancima. Tijekom zimskog
perioda Zivotinje se drze u stajama na dubokoj stelji gdje se hrane silazom kukuruza od ¢itave
stabljike, svjezim repinim rezancima, sijenom, slamom, sto¢nom kredom te mineralima i
solima u obliku cigli za lizanje. U istraZivanju smo primjenjivali sljede¢e metode: klinicki
pregled, seroloska pretraga, koproloska pretraga, razudba uginule ili eutanazirane Zivotinje

te pregledi organa i trupova na liniji klanja. Cilj ovog istrazivanja bio je utvrditi prisutnost
uzro¢nika parazitarnih i zaraznih bolesti u stadima te pojavnost bolesti koje oni uzrokuju.
Zbog prirodnog pripusta u sustavu krava-tele najve¢u paznju smo usmjerili na leptospirozu
bikova. U periodu od 2010. godine do 2014. godine pretrazeno je 84 uzorka krvi rasplodnih
bikova metodom mikroskopske aglutinacije pri ¢emu je 19 uzoraka dalo pozitivnu reakciju na
leptospiru. Utvrdeni su sljedeci serovarovi i razrjedenja seruma: sv. Sejroe od 1:100 do 1:500,
sv. Saxkoebing od 1:100 do 1:500, sv. Hardjo od 1:100 do 1:500, sv. Hardjo-bovis od 1:100 do
1:400. Istrazivanja ¢e se nastaviti i iduce godine kako bi se dobili potpuniji rezultati.

Klju¢ne rijeci: sustav krava-tele, parazitarne bolesti, zarazne bolesti, leptospiroza bikova
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Abstract

Cow-calf system is a production system from which it gets calves for fattening. The basis of this
system consist beef breeds of cows and dual-purpose breeds Charolais, Angus and Limousine.
The study was conducted over four years in a system that includes 520 cows and twenty
breeding bulls on three farms (Vere$ Majur, Krivaja, Puri¢i¢). Cow-calf system is located in
the area of 360 ha of pastures without eaves. Animals live on pasture from the beginning of
May, and depending on weather conditions until the end of November. In the summer drought
months grazing animals if necessary to recharge hylage clover-grass mixtures and alfalfa and
fresh sugar beet pulp. During the winter the animals are kept in stables on deep litter where
they are fed corn silage from whole stems, fresh sugar beet pulp, hay, straw, fodder chalk and
minerals and salts in the form of bricks for licking. In this research, we applied the following
methods: clinical examination, serological tests, coprological examination, necropsy of dead

or euthanized animals and views organs and carcasses on the slaughter line. The aim of this
study was to determinate the presence of pathogens and parasitic infectious diseases in herds
and incidence of diseases that they cause. Because of natural mating in the cow-calf system our
most attention is focused on bulls leptospirosis. In the period from 2010 to 2014 there were
searched 84 blood samples of breeding bulls with methods of microscopic agglutination where
19 samples gave a positive reaction to Leptospira. The following serotypes and serum dilutions
are identified: st. Sejroe from 1:100 to 1:500, st. Saxkoebing from 1: 100 to 1:500, st. Hardjo
from 1:100 to 1:500, st. Hardjo-bovis from 1:100 to 1:400. Research will continue next year in
order to get more complete data.

Key words: cow-calf system, parasitic diseases, infectious diseases, bulls leptospirosis
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Utjecaj konjugirane linolne kiseline u hranidbi
svinja na odlaganje masti i masno-Kkiselinski
profil masnog tkiva svinja

Kristina BUDIMIR, Vladimir MARGETA, Dalida GALOVIC, Manuela GRCEVIC, Zarko
RADISIC

Sveudiliste Josipa Jurja Strossmayera u Osijeku, Poljoprivredni fakultet u Osijeku, Kralja Petra Svaci¢a 1d, 31000 Osijek, Hrvatska,
(e-mail: kbudimir@pfos.hr)

SaZetak

Mast i masne kiseline imaju sredi$nju ulogu u hranidbenoj vrijednosti mesa i razli¢itim
aspektima njegove kvalitete. Intramuskularna mast (IMM) pozitivno djeluje na senzorna
svojstva svinjskog mesa, na okus, njeznost i so¢nost. Razine IMM-a su kod konvencionalnih
pasmina niske, a kre¢u se od 2,2% do 2,5%, dok su te razine kod autohtonih pasmina

znatno vise i u rasponu od 6% i viSe. Pojam konjugirane linolne kiseline (CLA) odnosi se

na geometrijske i pozicijske izomere linoleinske kiseline (cis-9, cis-12 18:2). Ona posjeduje
dvostruke veze odvojene jednom vezom izmedu dva ugljika. Djelovanje CLA u organizmu

je viestruko. Ona kod ljudi dovodi do smanjivanja tjelesne mase, smanjuje aktivnost gena

za steroil CaA desaturazu te kataliticku aktivnost u adipoznom tkivu, inhibira lipogenezu te
potice oksidaciju masnih kiselina u adipoznom tkivu. Izvori CLA su bilja ulja, mlije¢na mast

i mesni proizvodi. Djelovanje CLA u tijelu svinja ocituje se u smanjivanju debljine ledne
slanine te povecavanja udjela mi$i¢nog tkiva, pove¢avanja stope rasta i konverzije hrane.
Dovodi do povecavanja zasi¢enih masnih kiselina te smanjivanja monozasi¢enih masnih
kiselina u misi¢nom i potkoznom tkivu. Hranidbom svinja s obrocima koji imaju dodatak CLA
moze se utjecati na povecavanje vrijednosti polovica te proizvodnju gotovih proizvoda vece
kvalitete. CLA je u visokom postotku deponirana u tkivima nepreZivaca, a posljedi¢no tome i u
svinjskom mesu te proizvodima.

Klju¢ne rijeci: konjugirana linolna kiselina (CLA), intramuskularna mast (IMM), hranidba
svinja, kvaliteta masnog tkiva
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Effect of conjugated linoleic acids in swine
nutrition on fat deposition and fatty acid
profile of fat
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Abstract

Fat and fatty acids have a central role in meat nutritional value and different aspects of meat
quality. Intramuscular fat (IMF) content have positive influence on sensory quality traits,
including flavor, juiciness and tenderness of meat. IMF levels are between 2,2% and 2,5%

in conventional pig breeds, while indigenous have much higher level of IMF in the range of
6% and more. Term of conjugated linoleic acid (CLA) refers to the geometric and positional
isomers of linoleic acid (cis-9, cis—12 18:2). It possesses double bonds separated with one
single bond between 2 carbons. CLA has various effects in the body. In human body it leads

to the reduction of body weight, reduces activity steroil CoA desaturase gene and catalytic
activity in adipose tissue, inhibits lypogenesis and stimulates fatty acid oxidation in adipose
tissue. Sources of the CLA are vegetable oils, milk fat and meat products. The effect of CLA in
pig body is manifested in reduced of backfat depth and increase the lean content, increase the
growth rate and feed conversion. It leads to increase of saturated fatty acids and reduction of
monosaturated fatty acids in loin and subcutaneous tissue. Feeding the pigs with CLA enriched
meals is possible to increase carcass value and produce the product with higher quality. CLA is
in high percentage deposited in body tissues of monogastric animals and consequently in pork
and meat products.

Key words: conjugated linoleic acid (CLA), intramuscular fat (IMF), pig feeding, adipose tissue
quality
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Section 8. Viticulture and Enology

Status Fe, Zn i Mn u listu cv. Malvazije istarske
(Vitis vinifera L.) s Cetiri terroira pri razlicitoj
gnojidbi

Igor PALCIC!, Mirjana HERAK CUSTIC!, Ana JEROMEL!, Marko KAROGLAN!, Mario
STAVER?, Kristijan DAMIJANIC?, Petar SEGON?, Igor PASKOVIC?

!Sveucilidte u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska, (e-mail: ipalcic@agr.hr)
*Veleuciliste u Rijeci, Poljoprivredni odjel, Karla Huguesa 6, 52440 Pore¢, Hrvatska *Frankopanska 7a, 51262 Kraljevica, Hrvatska

SaZetak

Analiza biljnog materijala osnova je utvrdivanja statusa hraniva te planiranja kontrolirane
ishrane vinove loze. Cilj ovog rada bio je utvrditi status Fe, Zn i Mn u listu cv.Malvazije
istarske, kao izrazito znacajnih mikroelemenata, kako za rast i razvoj same biljke, tako

i za kvalitetu vina. Istrazivanja su provedena u Cetiri vinograda podignuta na cetiri tipa

tla (terroira), podtipa vitisola: crvenici, smedem tlu na laporu, te na dvije rendzine na

laporu s razli¢itom koli¢cinom CaO. Primijenjena su cetiri gnojidbena tretmana (@; NPK;
NPK+Drin+HasconM10+ Oligogreen te NPK+Greenplant). Za utvrdivanje statusa Fe, Zn i Mn
uzeti su cijeli listovi (peteljka+plojka) dvaput kroz vegetaciju, u fenofazi cvatnje i $are tijekom
2013.12014. godine. Vrijednosti Fe u listu u fenofazi cvatnje kretale su se od 66.36 do 87.00 mg
kg, a u $ari 66.59-111.53 mg kg''. Status Zn kretao se u rasponu 21.62-29.98 mg kg u cvatnji
te 17.94-46.13 mg kg™ u $ari. Vrijednosti Mn u cvatnji iznosile su 58.37-369.87 mg kg™, a u $ari
91.07-545.98 mg kg™'. Opcenito, najbolji rezultat svih istrazivanih mikroelemenata utvrden je
pri gnojidbi NPK+Drin+Hascon M10+Oligogreen. Medutim, sve vrijednosti Fe i Zn, neovisno
o gnojidbi i terroiru, su na donjoj granici optimalnog, dok je opskrba Mn dostatna. Gnojidbeni
tretmani razli¢ito su djelovali na pojedinim terroirima, $to upucuje na potrebu prilagodbe
gnojidbe svakom terroiru.

Klju¢ne rije¢i: mikroelementi, vinova loza, gnojidba, terroir

sa2015_ao801

50" Croatian and 10" International Symposium on Agriculture 235



Section 8. Viticulture and Enology

Status of Fe, Zn and Mn in cv. Istrian Malvasia
(Vitis vinifera L.) leaf from four terroirs under
different fertilization treatments
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STAVER?, Kristijan DAMIJANIC?, Petar SEGON?, Igor PASKOVIC?
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Abstract

Analysis of plant material is the basis for determining nutrient status and planning controlled
grapevine nutrition. The aim of this study was to determine the status of Fe, Zn and Mn in

cv. Istrian Malvasia leaf as important microelements for both the growth and development of
the plant, but also for wine quality. The experiment was set up in four vineyards (terroirs) on
four soil types, subtypes vitisols: red soil, brown soil on marl, and the two rendzinas on marl
with different amounts of CaO. Four different fertilization treatments were applied (@; NPK;
NPK+Drin+HasconM10+0ligogreen and NPK+Greenplant). To determine the status of Fe,
Zn and Mn, whole leaves (petiole+blade) were taken twice through the vegetation, in the stage
of bloom and veraison during 2013 and 2014. Determined Fe values ranged from 66.36 to
87.00 mg kg in bloom stage, while from 66.59 to 111.53 mg kg™ in veraison. Zn ranged from
21.62 to 29.98 mg kg in bloom, and from 17.94 to 46.13 mg kg in veraison. Determined
Mn ranged in bloom from 58.37 to 369.87 mg kg™, while in veraison from 91.07 to 545.98

mg kg*. Generally, the best results of all studied microelements were obtained with the use

of NPK+Drin+Hascon M10+Oligogreen treatment. However, Fe and Zn values were within
minimal for grapevine needs, while Mn values were sufficient. Fertilization treatments had

a different effect on each terroir, suggesting the need of a personalized fertilization for every
terroir.

Key words: microelements, grapevine, fertilization, terroir
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Utjecaj izbora opras8ivaca na mehanicki sastav i
kakvocu grozda sorte Grk bijeli (Vitis
vinifera L.) u 2012. godini

Domagoj STUPIC!, Vlatko FREC?, Zeljko ANDABAKA!, Darko PREINER!, Zvjezdana
MARKOVIC!, Jasminka KAROGLAN KONTIC!, Edi MALETIC!

!Sveucilidte u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska, (e-mail: dstupic@agr.hr)
*Student, Sveuciliste u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska

SaZetak

Sorta Grk bijeli (Vitis vinifera L.) je autohtona sorta vinove loze otoka Korcule. Sorta posjeduje
funkcionalno Zenski cvijet pa ne dolazi do samooplodnje ve¢ joj je potrebna sorta oprasivac.
Iako se u nasadima kao oprasivac koristi sorta Plavac mali postotak oplodnje jako varira. Osim
normalno oplodenih bobica u grozdu se takoder javlja i veliki broj malih neoplodenih bobica.
Cilj istrazivanja bio je utvrditi utjecaj sorte oprasivaca na mehanicki i kemijski sastav grozda

i vina.U pokus su kao oprasivaci bile ukljucene tri sorte vinove loze: Plavac mali, Posip bijeli

i Chardonnay. Najveca masa grozda (193,22 g), broj oplodenih bobica u grozdu (65,5) kao i
njihova ukupna masa (138,9 g) dobivena je oprasivanjem sortom Posip bijeli. Kod sorte Plavac
mali dobivena je najvec¢a masa peteljke te prosje¢no najveci broj sjemenki u 100 bobica (133,81
g). U sadrzaju $ecera, ukupnih kiselina te pH mosteva dobivenih iz oplodenih i neoplodenih
bobica nije utvrdena signifikantna razlika. Navedeni rezultati pokazuju da izbor oprasivaca ima
znacajan utjecaj na mehanicki sastav grozda dok na kemijski sastav nema utjecaja. Pritom su
najbolji rezultati dobiveni oprasivanjem sortom Posip bijeli a najlosiji sortom Chardonnay.

Klju¢ne rijeci: vinova loza, oprasiva¢, oplodnja, mehanicki sastav, kemijski sastav
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Abstract

Variety Grk bijeli (Vitis vinifera L.) is an indigenous variety of the island of Korcula. Variety
has a functionally female flower and as such it fails in self-pollination. Due to this, a pollinator
variety is needed. Although the pollinator variety of Plavac mali is used in vineyard production
the percentage of fertilization varies greatly. In addition to the normal berries in a cluster there
is also a significant number of small unfertilized berries. The aim of this study is to determine
the effect of a variety of pollinators to the mechanical and chemical composition of grapes

and wine. Three varieties of pollinators were used in this study: Plavac mali, Posip bijeli and
Chardonnay. The largest cluster mass (193.22 g), number of fertilized berries in a cluster (65.5)
and their total weight (138.9 g) was obtained by pollinating with Pogip bijeli. Plavac mali
obtained the highest stem mass and the highest number of seeds per 100 berries (133.81 g) on
average. Sugar content, total acidity and pH value of musts in both fertilized and unfertilized
berries, did not constitute a significant difference. The results indicate that the choice of
pollinators has a significant influence on the mechanical composition of the cluster while it
bears no influence on the chemical composition. The best results are obtained by using Posip
bijeli as a pollinator and poorest using Chardonnay as pollinator.

Key words: grapevine, pollinator, fertilization, mechanical composition, chemical composition
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Usporedba referentne i FT-IR metode za
odredivanje hlapive kiselosti

Andreja STRELEC DUCAK, Renata LEDER, Ivana Vladimira PETRIC, Dunja VOSTINIC,
Veronika KUBANOVIC

Hrvatski centar za poljoprivredu, hranu i selo, Zavod za vinogradarstvo i vinarstvo, Jandri¢eva 42, 10000 Zagreb, Hrvatska,
(e-mail: andreja.strelec@hcphs.hr)

SaZetak

FT-IR tehnika (infracrvena spektroskopija s Fourier-ovom transformacijom) sluzi za brzu
analizu vina, bez posebne pripreme uzorka ili kori$tenja organskih otapala. FT-IR metoda se
zasniva na mjerenju koli¢ine svjetla u srednjem IR podrucju koju apsorbiraju molekule uzorka
koje sadrze kovalentne veze. Metoda je indirektna, podaci se prvo pretvaraju u matematicki
model (kemometrijska procedura), a onda tumace kao ocekivani rezultat. Cilj ovog rada

bio je usporediti rezultate hlapive kiselosti dobivene referentnom metodom - RM (izvor:

OIV, destilacija vodenom parom i titracija) i FT-IR metodom u uzorcima mirnih vina. Prije
mjerenja FT-IR-om uzorci vina su filtrirani radi odstranjivanja Cestica oneciScenja i CO,.
Rezultat dobiven FT-IR metodom predstavlja prosje¢nu vrijednost tri ponavljanja. Rezultati
dobiveni RM i FT-IR metodama su unakrsno statisti¢ki analizirani. Definirani su minimum,
maksimum, srednja vrijednost te standardna devijacija. Usporedba rezultata dobivenih RM i
FT-IR metodama pokazuje visoku razinu linearnosti za istrazivano podruéje u rasponu od 0,20
do 0,86 g L hlapive kiselosti §to dokazuje da je prethodna kalibracija sustava dobro provedena.
Temeljem dobivenih rezultata dokazano je da je FT-IR metoda primjenjiva u rutinskoj analizi
vina zbog sljedec¢ih prednosti: brzina analize, jednostavno rukovanje, niski troskovi odrzavanja,
te stoga §to su u metodi primjeni principi zelene kemije.

Klju¢ne rijeci: vino, FT-IR, referentna metoda, hlapiva kiselost
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Abstract

FT-IR technique (infrared spectroscopy with Fourier’s transformation) is used for the rapid
wine analysis, without special sample preparation or using of organic solvents. FT-IR method
is based on measuring the amount of light in the middle of IR spectrum which is absorbed by
the sample molecules containing covalent bonds. The method is indirect, the data should be
firstly converted into a mathematical model (chemometric procedures) and then interpreted as
predicted result. The aim of this study was to compare the results of volatile acidity obtained by
the reference method - RM (source: OIV, steam distillation and titration) and FT-IR method
in still wines samples. Before FT-IR measuring, wine samples were filtered to remove any
particles of pollution and CO,. Results obtained by FT-IR represent average value of three
replicates. Results obtained by RM and FT-IR methods have been crosschecked and statistically
analyzed. Minimum, maximum, mean and standard deviations were defined. Comparison of
results obtained by RM and FT-IR methods showed a high level of linearity for the investigated
area, ranging from 0.20 to 0.86 g L' of volatile acidity, which proves that previous calibration
system performed well. On the basis of results it is proved, that FT-IR method is applicable

for routine wine analysis because of its advantages: short time of analysis, easy to operate, low
maintenance costs, and because the method is based on the principles of green chemistry.

Key words: wine, FT-IR, reference method, volatile acidity
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Sadrzaj nekih teskih metala u vinima GraSevine
(Vitis vinifera L.)

Sanja PERAN', Renata LEDER!, Ivana ALPEZA!, Mara BANOVIC?

'Hrvatski centar za poljoprivredu, hranu i selo, Zavod za vinogradarstvo i vinarstvo, Jandri¢eva 42, 10000 Zagreb, Hrvatska,
(e-mail: sanja.peran@hcphs.hr)
2SveudiliSte u Zagrebu, Prehrambeno-biotehnologki fakultet, Pierottijeva 6, 10000 Zagreb, Hrvatska

Sazetak

Makro i mikroelementi su vazni za kakvo¢u vina; sudjeluju u alkoholnoj fermentaciji,

u regulaciji katalitickih i oksidoredukcijskih procesa, u procesima stabilizacije vina te u
spontanom otkiseljavanju vina taloZenjem tartarata. Primjer negativnog ucinka su oksidativne
promjene vina i pojava zamucenja. Sadrzaj makro i mikroelemenata u grozdu i vinu, posebice
te$kih metala, ovisi o brojnim faktorima. Najvazniji su tip tla, klimatski uvjeti, agrotehnicke
mjere, ampelotehnicki zahvati, te postupci tijekom prerade grozda i proizvodnje vina.
Prirodni je sadrzaj teskih metala u vinu u netoksi¢nim koncentracijama, no neki se mogu
pojaviti u vi$im koncentracijama, najc¢esce zbog nepravilnog koristenja mineralnih gnojiva,
pesticida ili lose podrumske opreme. Cilj ovog istrazivanja bio je utvrditi sadrzaj aluminija,
bakra, olova i cinka u vinima sorte Grasevina, iz razli¢itih vinogorja, unutar vinogradarskih
zona B i CI. Analizirano je 15 vina Grasevine, berbe 2011. Ispitivanja sadrzaja navedenih
elemenata provedena su tehnikom spektrometrije opticke emisije induktivno spregnute
plazme (ICP-OES). Koncentracije svih istrazivanih mikroelemenata bile su ispod maksimalno
dopustenih granica utvrdenih zakonodavstvom Republike Hrvatske i Europske unije. Dobivene
koncentracije aluminija, bakra i cinka ukazuju na postivanje pravilne primjene mineralnih
gnojiva i enoloskih sredstava u proizvodnji. Sadrzaj olova ukazuje na vrlo niski stupanj

X L

oneci$¢enja iz okolisa.
Kljucne rijeci: vino, teski metali, oneci§¢enje, ICP-OES
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Abstract

Macro and microelements are important for wine quality; they participate in alcoholic
fermentation, in regulation of catalytic and oxidoreduction processes and wine stabilization
processes. They participate in spontaneous deacidification of wine by tartrate precipitation.
Examples of negative effects are oxidative wine changes and blurring appearance. Grape and
wine macro- and microelements and especially heavy metals content depend on numerous
factors. The most important are soil type, climate conditions, viticultural practices, grape and
wine production processes. Natural heavy metals content of wine is in nontoxic concentration
levels but some of them can appear in higher concentration levels because of improper
fertilizers and pesticides usage or bad cellar equipment. The object of this study was to
investigate the levels of aluminum, copper, lead and zinc in Grasevina wines from different
wine-growing regions. Fifteen samples of Grasevina wines, vintage 2011, were analyzed. The
measurements of selected elements concentration were performed by inductively coupled
plasma optical emission spectrometry (ICP-OES) technique. The concentrations of all studied
elements were below the maximum acceptable limits defined by the Croatian and the European
Union legislation. The obtained concentrations of aluminum, copper and zinc are showing
proper usage of fertilizers and enological products in production. The content of lead indicates
very low level of environmental contamination.

Key words: wine, heavy metals, contamination, ICP-OES
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*University Josip Juraj Strossmayer in Osijek, Faculty of Agriculture, Kralja Petra Svaci¢a 1d, 31000 Osijek, Croatia

Abstract

North American Vitis labrusca vines carry properties such as disease resistances,
morphological cluster and berry traits or flavors which make the species interesting for
grapevine breeding. Using it as a source for resistance breeding, undesired metabolic
properties like off-flavors will also be inherited. On the other side, organoleptic analysis
revealed also interesting flavor expressions. This study aimed at characterizing genetically
and morphologically 21 V. labrusca hybrid accessions available in the germplasm collection
at Geilweilerhof as well as defining their relations. Genetic fingerprinting was conducted by
SSR marker analysis. For phenotypic characterization, mainly leaf and bunch morphology
were considered. Furthermore total anthocyanin and phenol content of the berry skins were
analyzed. The juices were examined concerning quality determining parameters. Amongst
others, data of the sugars, acids and aroma compounds were obtained. Additionally, sensory
evaluations were performed by an experienced test panel. Data for 18 of the accessions from
Geilweilerhof are also available in the USDA database at Geneva, United States. Both sets

of data were compared in terms of genetic fingerprint and morphology. This comparison
elucidated some inconsistencies suggesting misnaming of some accessions in the germplasm
collection of the Institute for Grapevine Breeding Geilweilerhof. But also formerly supposed
ancestries were confirmed to be incorrect as the pedigree 'Concord” x Catawba’ for the
variety ‘Caco’. These findings enrich our knowledge about genetic resources of V. labrusca and
put it closer to be used in grapevine resistance breeding.

Key words: V. labrusca, ampelography, Simple Sequence Repeats, wine analytics, organoleptics
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Utjecaj folijarne gnojidbe duSikom na status
dusika u listu sorte GraSevina (Vitis vinfera L.)
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SaZetak

Dusi¢na gnojidba redoviti je agrotehnicki zahvat kojim se utjece na vegetativni rast i prinos

te na udio dusika u grozdu i mostu. Takoder ima utjecaj i na tijek alkoholne fermentacije.
Uobicajena vinogradarska praksa ukljucuje aplikaciju gnojiva u tlo.

Cilj ovog istrazivanja bio je utvrditi utjecaj folijarne aplikacije tri razli¢ita oblika dusika

na opskrbljenost vinove loze dusikom, prikazanu kao status dusika u listu. Istrazivanje je
provedeno na sorti Grasevina (klon ISV-1) cijepljenoj na podlogu SO4. Postavljen je 2012.
i2013.godine na pokusali$tu Jazbina Agronomskog fakulteta u Zagrebu prema shemi

latinski kvadrat. Pokus je ukljucivao 5 tretmana: K (bez gnojidbe), NPK (250 kg/ha zimskom
aplikacijom u tlo), Drin (NPK u tlo+0,25%-tni Drin folijarno), UR (NPK u tlo+1%-tna urea
folijarno) i AN (NPK u tlo+0,25%-tni amonij nitrat folijarno). Folijarna aplikacija ponovila se
u 4 fenofaze: 8 odvojenih listova, pred cvatnju, bobica veli¢ine gragka te nakon berbe (prema
modificiranom E-L sistemu). Prije svakog tretiranja uzeti su uzorci li§¢a u kojima se odredivao
ukupni dusik metodom po Kjeldahlu. Folijarna gnojidba dusikom pozitivno je utjecala

na status dusika u listu, ali njen utjecaj ovisio je o obliku dusika u primijenjenom gnojivu.
Najbolje rezultate pokazao je UR tretman koji je imao znacajno vi$i ukupni N u listu u odnosu
na K i NPK tretman.

Dobiveni rezultati ukazuju na pozitivan efekt primjene folijarne gnojidbe dusikom u svrhu
bolje opskrbljenosti vinove loze dusikom.

Klju¢ne rije¢i: folijarna gnojidba, dusik u listu, fenofaze, Grasevina
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Abstract

Nitrogen fertilization is a regular agricultural practice as it affects vine growth and yield as well
as grape and must nitrogen content. It also has an impact on the fermentation rate. Common
viticultural practice includes soil application.

The aim of this study was to determine the effect of foliar application of three different nitrogen
forms on grapevine nitrogen supply, indicated by leaf nitrogen status. Study was conducted

on cv. Grasevina (clone ISV-1) grafted on SO4 rootstock. It was carried out in 2012 and 2013
on Jazbina trial field of the Faculty of Agriculture in Zagreb (Zagreb winegrowing region)
using latin square design. The trial consisted of five treatments: K (no fertilization), NPK (250
kg/ha winter soil application), Drin (NPK soil+foliar 0,25% Drin), UR (NPK soil+foliar 1%
urea) and AN (NPK soil+foliar 0,25% ammonium nitrate). Foliar fertilization was repeated

in four growth stages: 8 leaves separated, before flowering, berries pea-size and after harvest
(according to modified E-L system). Prior to every treatment, leaf samples were taken and leaf
total N was determined according to Kjeldahl method. Foliar N fertilization positively affected
the leaf N status, but its effect depended on N form applied. The highest result was obtained by
UR treatment, which significantly increased total leaf N compared to K and NPK treatment.

Obtained results indicate positive effect of foliar N application in order to improve grapevine N
supply.

Key words: foliar fertilization, leaf nitrogen, growth stages, Grasevina
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Sazetak

Odnos dusika i fosfora u lis¢u, peteljkovini i tropu vinove loze (Vitis vinifera L.) istraZivan je
na sorti Sauvignon bijeli tijekom 2013. godine na podrucju Plesivickog vinogorja. IstraZivanje
je provedeno na tri podtipa vitisola: districnom kambisolu (pH, , 3,76), pseudogleju (pH,,
4,77) i rendzini na laporu (pH, , 7,27). Za utvrdivanje dinamike dusika i fosfora te njihov
odnos, uzorci li¢a uzimani su tri puta tijekom vegetacije: u fazi cvatnje, fazi $are i u berbi,

a osim u li§¢u navedeni parametri odredeni su i u peteljkovini grozda i tropu. U sva tri
uzorkovanja li§¢a znacajno vece koncentracije dusika utvrdene su na alkalnom tlu, a trend
smanjenja koncentracije dusika u liS¢u loze prema kraju vegetacije utvrden je na svim tlima.
Manji porast koncentracije fosfora na alkalnom tlu u odnosu na kisela tla utvrden je u svim
uzorkovanjima li$¢a vinove loze. U peteljkovini i tropu vece koncentracije dusika utvrdene su
na alkalnom tlu u odnosu na kisela tla, dok je koncentracija fosfora bila ujedna¢ena neovisno
o tlu. Koncentracije pojedinog elementa odrazile su se i na njihov odnos - $iri N/P odnos u
lis¢u vinove loze u sva tri uzorkovanja utvrden je na karbonatnom tlu (6,66-13,49) u odnosu
na kisela tla (3,53-11,12). Sli¢no kao u li$¢u, u peteljkovini i tropu 8iri N/P odnos utvrden je na
alkalnom tlu u odnosu na kisela tla.

Klju¢ne rijeci: dusik, fosfor, fenofaze vinove loze, reakcija tla
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Abstract

Nitrogen and phosphorus ratio in grapevine leaves, grape stems and pomace was
investigated on the varieties Sauvignon Blanc during 2013. in the Plesivica vine-growing
region. Investigation was conducted on three vitisol subtypes: dystric cambisol (pH,, 3.76),
pseudogley (pH, , 4.77) and rendzina on marl (pH,, 7.27). To determine the dynamics of
nitrogen and phosphorus and their ratio, leaf samples were taken three times during the
growing period: at the flowering, verasion stage and at the vintage. In adition, nitrogen

and phosphorus concentrations were determined in grape stalks and pomace. In all three
leaves samplings significantly higher concentrations of nitrogen and moderately increase

in the phosphorus concentration were determined on alkaline soil compared to acid soils.
Higher concentration of nitrogen was determined in grape stems and pomace on alkaline
soil compared to acidic soils, while the phosphorus concentration was equable regardless of
the soil. The concentrations of each element were reflected in their mutual relations - wider
N/P ratio in all samplings of grapevine leaves was determined on calcareous soil (6.66-13.49)
compared to acid soils (3.53-11.12). Similarly as in the leaves, wider N/P ratio in grape stems
and pomace were determined on alkaline soil compared to acid soils.

Key words: nitrogen, phosphorus, grapevine growing stages, soil reaction
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SaZetak

U cilju istrazivanja utjecaja produljene maceracije na parametre kakvoce vina, dva uzorka
masulja sorte bijelog grozda Malvazija istarska i uzorak masulja sorte crnog grozda Teran
podvrgnuti su tretmanima maceracije u trajanju od dva (2M), Cetiri (4M) i $est mjeseci

(6M). Proizvedena vina usporedena su s kontrolnim standardnim vinima (K). Smanjenje
koncentracija ukupnih kiselina, vinske, jabu¢ne i limunske kiseline, kao i povec¢anje pH,
hlapljive kiselosti, mlije¢ne kiseline, te pepela bili su proporcionalni duljini trajanja maceracije.
Najvedi porast glicerola i metanola zabiljeZen je u 2M vinima. U vinima Malvazije ukupni
fenoli bili su u porastu, te su 6M vina sadrzavala ¢etverostruko, odnosno dvostruko vise
koncentracije u odnosu na K vina. Obrazac uo¢en kod Terana bio je drugaciji, s o$trim
padom (oko 30%) u 2M vinu, nakon ¢ega je uslijedio porast. U nekim uzorcima primije¢eno
je linearno povecdanje razine katehina i proantocijanidina s trajanjem maceracije. Razina
antocijana pretrpjela je prili¢no o$tar pad u vinima Terana 2M i 4M. S obzirom na strukturu
tanina, indeks Zelatine koji predstavlja astringentne tanine bio je najvi$i u 4M vinu Terana.
Opadanje vrijednosti indeksa ionizacije (obojenih antocijanina) bilo je znac¢ajno u 6M, dok je
HCl indeks (kondenzirani tanini) bio najvi$i u 4M, a najnizi u 6M Teranu. Etanolni indeks,
koji ukazuje na makromolekularne komplekse vezane uz mekocu i punocu vina, iznenadujuce
je umanjen u 2M i 4M u odnosu na K vino Terana.

Klju¢ne rijedi: produljena maceracija, trajanje, Malvazija Istarska, Teran, fenolni indeksi
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Abstract

To investigate the effect of prolonged maceration on wine quality parameters, two samples of
Malvazija istarska white grape mash and a red grape Teran mash were subjected to maceration
for two (2M), four (4M), and six months (6M). Produced wines were compared to control
standard wines (K). The decrease of total acidity, tartaric, malic and citric acid, and the increase
of pH, volatile acidity, lactic acid, and ash were quite proportional to maceration duration.

The highest increase of glycerol and methanol was observed in 2M wines. In Malvazija wines,
the total phenol content generally increased, with the level in 6M in relation to K wines being
approximately four and two times higher, respectively. The pattern observed for Teran was
different, with a sharp drop (cca. 30%) in 2M, followed by a constant rise. A linear increase of
proanthocyanidins and catechins with maceration duration was noticed in some samples. The
level of anthocyanins suffered a rather sharp drop in Teran 2M and 4M wines. With respect to
the structure of tannins, Gelatin index representing astringent tannins was the highest in Teran
4M wines. Ionisation index (coloured anthocyanins) showed a major drop in Teran 6M wines.
HCl index (condensed tannins) had a maximum in 4M, and a minimum in Teran 6M wine.
Ethanol index values, indicating macromolecular associations related to softness and fullness of
wine, surprisingly decreased in 2M and 4M in relation to K Teran wines.

Key words: prolonged maceration, duration, Malvazija istarska, Teran, phenol indices
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SaZetak

Autenti¢nost vina predstavlja vazno pitanje u smislu zadtite potrosaca, a temelji se na
identifikaciji i eliminaciji prevara na trzi$tu vina. Pristupanjem Europskoj uniji, Republika
Hrvatska sukladno ¢lanku 88., stavka 1., Uredbe Komisije 555/2008 (EZ) preuzela je obvezu
proizvodnje 30 autenti¢nih vina, s ciljem nadogradnje postojece banke podataka vina Europske
unije sa hrvatskim vinima. Za dokazivanje autenti¢nosti vina razvijene su sofisticirane metode
koje su bazirane na parametrima karakteristi¢nim za podrijetlo, koji ne podlijezu promjenama
tijekom prerade, a istodobno je nemoguce mijenjati ih na bilo koji na¢in. Tehnikom nuklearne
magnetske rezonancije (*H-SNIF®-NMR) odreduje se izotopni omjer specifi¢no vezanog
deuterija (D/H) etanola. Masnom spektrometrijom (IRMS) odreduju se izotopni omjeri *C/**C
etanola i '*O/'*O vode. Ovo su sluzbene metode u Europskoj uniji za dokazivanje patvorenja
vina dodatkom $ecera i vode. Osim izotopnih tehnika u dokazivanju autenti¢nosti primjenjuju
se i kromatografske tehnike kao $to je plinska (GC-FID, GC-MY) i teku¢inska visoke
ucinkovitosti (HPLC). Ovim tehnikama odreduju se nehlapivi i hlapivi spojevi grozda i vina,
koji mogu posluziti za dokazivanje sorte, geografskog podrijetla vina i godine berbe, patvorenje
vina dodatkom glicerola, aroma i drugih spojeva koji nisu dozvoljeni u proizvodnji vina.

Cilj ovoga rada je dati pregled tehnika koje sluze za dokazivanje autenti¢nosti vina i primjer
njihove implementacije na uspostavljanju analiticke banke podataka za hrvatska vina.

Klju¢ne rijeci: vino, autenti¢nost, geografsko podrijetlo, analiza stabilnih izotopa
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Abstract

Wine authenticity is an important issue in a sense of consumers’ protection, based on
identification and elimination of adulteration at the wine market. Accessing to EU, the
Republic of Croatia, according to article 88, paragraph 1, Commission regulation (EU) No
555/2008, undertook obligation to produce 30 authentic wines with aim to upgrade existing
databank of EU wines with the Croatian wines. For the purpose to prove wine authenticity,
sophisticated methods were developed that are based on parameters characteristic for origin,
which do not undergo changes during production, and at the same time it is impossible to
change them in any way. Isotope ration of specifically bounded deuterium (D/H) of ethanol
can be determined by technique of nuclear magnetic resonance (*H-SNIF*-NMR). Isotope
ratio of *C/"2C ethanol and '*O/'°O water is determined by mass spectrometry (IRMS). These
are EU official methods that can prove wine adulteration by adding sugar or water. Besides
isotopic techniques, to prove authenticity it can be applied also chromatographic techniques
such as gas chromatography (GC-FID, GC-MS) and high-performance liquid chromatography
(HPLC). These techniques are used for determination of grape and wine non-volatile and
volatile compounds that can be used for variety identification, to identify wine geographical
origin and vintage, to prove wine adulteration by glycerol, aromas and other compounds that
are not allowed in wine production. The aim of this paper is to present overview of techniques
that are used to prove wine authenticity and example of their implementation in establishment
of databank for Croatian wines.

Key words: wine, authenticity, geographical origin, stable isotope analysis
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Section 9. Pomology

PoboljSanje kvalitete sadnog materijala
viSnje Maraske zdravstvenom selekcijom i
genetickom evaluacijom

Darko VONCINA!, Silvio SIMONY, Josip RAZOV?, Zdravka SEVER!, Josko KALITERNA!,
Tihomir MILICEVIC!, Ale§ VOKURKA!, Ivan PEJIC!

!Sveudilidte u Zagrebu, Agronomski fakultet, Sveto§imunska cesta 25, 10000 Zagreb, Hrvatska, (e-mail: dvoncina@agr.hr)
*Ferotrap d.o.o., Put Stanova 10, 23000 Zadar, Hrvatska

SaZetak

Preduvjet za proizvodnju certificiranog sadnog materijala vo¢nih vrsta je provodenje
zdravstvene i geneticke selekcije. Istrazivanje zdravstvenog stanja visnje Maraske provedeno je
u plantazi Vlacine, najvecoj plantazi vi$nje Maraske u Hrvatskoj u vlasni$tvu tvrtke Maraska
d.d. Za provjeru zdravstvenog stanja odabrano je 200 stabala (50 elitnih, 100 prosje¢nih, 50
ispodprosjecnih) koja su metodom ELISA testirana na 11 virusa: virus kloroti¢ne pjegavosti
lista jabuke (ACLSV), virus mozaika jabuke (ApMYV), virus mozaika gusarke (ArMV), virus
zvjezdastog mozaika petunije (PAMV), virus uvijenosti lista tresnje (CLRV), virus krzljavosti
§ljive (PDV), virus nekroti¢ne prstenaste pjegavosti tre$nje (PNRSV), latentni virus prstenaste
pjegavosti jagode (SLRSV), virus crnih prstenova rajc¢ice (TBRV), virus prstenaste pjegavosti
maline (RpRSV) te virus $arke §ljive (PPV). Istrazivanjem je potvrdena prisutnost slijede¢ih
virusa: PDV (0,5%), PNRSV (4,5%), SLRSV (2%). Na temelju simptoma i laboratorijskih
analiza biljnog materijala zarazenog gljivama detektirana je kozicavost lista tresnje i visnje
(Blumerriela jaapii (Rehm) Arx), dok su na plodovima sa simptomima trulezi utvrdene vrste
roda Alternaria. Elitna stabla bez virusa analizirana su kori$tenjem mikrosatelitskih (SSR)
DNA biljega kako bi se potvrdila pripadnost sorti. U radu ¢e biti prikazani rezultati usporedbe
genetickog profila Maraske sa ostalim sortama vi$nje koje se uzgajaju u Hrvatskoj.

Klju¢ne rijeci: virusi, gljive, ELISA, mikrosateliti, geneticka identifikacija
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Abstract

A prerequisite for the production of certified planting material of fruit species is
implementation of sanitary and genetic selection. Research of sanitary status of sour cherry
cv. Maraska was conducted in the Vlacine orchard, the largest sour cherry orchard in Croatia
owned by Maraska Inc. To check the sanitary status 200 trees (50 elite, 100 average, 50

below average) were selected and tested by ELISA on 11 viruses: Apple chlorotic leaf spot
virus (ACLSV), Apple mosaic virus (ApMV), Arabis mosaic virus (ArMV), Petunia asteroid
mosaic virus (PAMYV) Cherry leaf roll virus (CLRV), Prune dwarf virus (PDV), Prunus
necrotic ringspot virus (PNRSV), Strawberry latent ringspot virus (SLRSV), Tomato black
ring virus (TBRV), Raspberry ringspot virus (RpRSV) and Plum pox virus (PPV). The survey
confirmed the presence of following viruses: PDV (0.5%), PNRSV (4.5%), SLRSV (2%).
Based on symptoms and laboratory analysis of plant material infected with fungi presence

of cherry leaf spot (Blumeriella jaapii (Rehm) Arx) was detected, while on fruits with rot
symptoms Alternaria species were determined. Elite trees free of viruses were analyzed using
microsatellite (SSR) DNA markers to check their true-to type status. In this work comparison
of cv. Maraska genetic profile with profiles of other sour cherry varieties grown in Croatia will
be presented.

Key words: viruses, fungi, ELISA, microsatellites, genetic fingerprinting
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fruit ripening
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Abstract

Plant growth regulators (PGRs) are used in the production of apples at different stages during
the growing season. They are used for chemical thinning, fruit drop control, fruits elongation,
to promote the formation of fruiting buds and other purposes. This paper provides an
overview of the results obtained by applying naphthaleneacetic acid (NAA), benzyladenine
(BA), gibberellins (GA,, ) and aminoethoxyvinylglycine (AVG), applied at different growth
stages over several years in different trials at the Faculty of Agriculture in Novi Sad. The level
of maturity at the time of harvest was determined by starch iodine (SI) test, fruit firmness,
soluble solids content and total acids. The results show that NAA treated fruits have lower
firmness and higher SI index, especially if NAA is applied to prevent fruit drop. In contrast,
AVG treated fruits have a higher firmness and lower SI index. BA and GA also affect these
traits at the time of harvest, however not showing such pronounced and clear effects like NAA
and AVG. The effects of growth regulators on total acids and soluble solids are generally not
significant. The results show that PGRs applied in various phases during the growing season
influence ripening process which must be taken into account when determining harvesting
date and storage potential of fruits.

Key words: apple, plant growth regulators, firmness, maturity
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SaZetak

Europska poljoprivredna politika zahtijeva implementaciju integrirane zastite bilja, kako bi

se promovirala odrziva uporaba pesticida koja bi se prilagodila regionalnim uvjetima rasta.
Drzave ¢lanice Europske unije trenuta¢no uvode nacionalne akcijske planove za smanjenje
uporabe pesticida gdje god je moguce. Zbog opasnog ucinka agrokemikalija na ¢ovjeka i okolis,
postoji rastudi trend upravljanja ekologkim interakcijama u poljoprivrednim ekosustavima.
Integrirana zastita bilja postala je opceprihvacena strategija zastite bilja u EU i vazno sredstvo
za odrzavanje sigurnosti hrane, koje ujedno povecava i zastitu okolisa.U projektu sudjeluje 6
partnera iz triju drzava. Projekt je sufinanciran od strane Life+ programa sa ukupnim iznosom
od preko 2 milijuna €. Vrijeme implementacije projekta je 42 mjeseca. LIFE+ SU.SA.FRUIT
projekt ima za cilj smanjenje uporabe pesticida u hrvatskom i talijanskom lancu proizvodnje
voca, kako u uzgoju tako i u postupcima nakon berbe. Alternativne nepesticidne metode borbe
protiv $tetnika i patogena ocjenjivati ¢e se nal2 demonstracijskih vo¢njaka. Za bolesti vo¢a
nakon berbe, fizikalne metode, ukljucujuéi tretmane toplom vodom, vrednovati ¢e se u Cetiri
komercijalne hladnjace.

Glavna ocekivana postignuca:

o Smanjenje opterecenja vo¢a kemikalijama

o Smanjenje poljoprivrednih troskova

» Smanjenje gubitaka

o Povecanje konkurentnosti europske hortikulture

Klju¢ne rijeci: integrirana zastita, jabukov savija¢, breskvin savija¢, mreze, tretman toplom
vodom
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Abstract

European agricultural policy requires the implementation of integrated pest management
(IPM) to promote sustainable use of pesticides adapted to regional growing conditions.
European Member States are implementing National Action Plans to reduce the use of
pesticides wherever possible. Due to the hazardous effects of agrochemicals both on humans
and the environment, there is a growing trend towards the management of ecological
interactions in agro-ecosystems. IPM has become the mainstream strategy for plant
protection in the EU, as it is an important tool to maintain food security, while increasing the
environment protection.In project are involved six partners from three different countries.
With contribution from EU, project cost is almost 2 million €. The LIFE+ SU.SA.FRUIT
project aims at reducing the use of pesticides to implement IPM in the Croatian and Italian
fruit production chain, both in field and in postharvest. Alternative practices to pesticides
will be evaluated in twelve demonstration fields against pests and pathogens. For postharvest
fruit diseases, physical methods, including hot water treatments, will be evaluated in four
commercial packinghouses.

Main expected achievements:

o Reduction of chemical pressure

o Reduction of agricultural costs

o Reduction of fruit losses

o Increase in competitiveness of European horticulture

The Project “Life+SU.Sa.FRUIT” is realized with the contribution of the LIFE financial
instrument of the European Union (Contract No LIFE13 ENV/HR/000580).

Key words: IPM, Cydia pomonella, Cydia molesta, exclusion nets, hot water
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SaZetak

Istrazivano je djelovanje toplinskih tretmana na sadrzaj frakcija pektina (pektini topljivi u vodi,
pektini topljivi u amonijevom oksalatu i pektini topljivi u natrijevoj luzini), pojavu ozljeda

od niskih temperatura i senzorna svojstva nektarine sorata ‘Diamond Ray’ i ‘Venus’ ¢uvanih
214 tjedna na 0 °C u normalnoj atmosferi i 5 dana Zivota na polici. Primijenjeni toplinski
tretmani bili su potapanje u vru¢u vodu temperature 48 °C u trajanju 6 i 12 minuta (HWD 48
°C 6’1 HWD 48 °C 12’), potapanje u vrucu vodu temperature 52 °C u trajanju 2 minute (HWD
52 °C 2’) i tretman vru¢im zrakom temperature 45 °C u trajanju od 60 minuta uz podizanjem
temperature za 24 °C svakih 60 minuta sve dok temperatura mezokarpa kraj kostice ne
dostigne 45 °C (HAT 45 °C/24). Kod sorte ‘Diamond Ray’ tretman vru¢im zrakom nije smanjio
ozljede od niske temperature, ali ih nije ni povec¢ao, dok su vodeni tretmani (HWD 48 °C 6,
HWD 48 °C 12’ i HWD 52 °C 2’) povecali udio plodova s ozljedama od niskih temperatura.
Sorta “Venus nije pokazala simptome ozljeda od niskih temperatura. Utjecaj toplinskih
tretmana na udjele frakcija pektina je razli¢it ovisno o sorti i duljini ¢uvanja plodova. Pektini
topljivi u amonijevom oksalatu imaju vaznu ulogu kod ozljeda od niskih temperatura.

Plodovi s ve¢im udjelom pektina topljivih u amonijevom oksalatu imali su nizi udio plodova

s ozljedama od niskih temperatura. Utvrdena povezanost omjera pektina topljivih u vodi i
pektina topljivih u amonijevom oksalatu s intenzitetom ozljeda od niskih temperatura, $to
ukazuje da bi taj omjer mogao bi biti dobar pokazatelj ozljeda od niskih temperatura. Toplinski
tretmani ne narusavaju kakvoc¢u ploda nektarine, ali utje¢u na senzorna svojstva plodova
nakon ¢uvanja 2 i 4 tjedna na 0 °C i 5 dana Zivota na polici.

Kljucne rijeci: Prunus persica var. nectarina, toplinski tretmani, pektini, senzorna svojstva,
ozljede od niskih temperatura, kakvoca ploda, ¢uvanje
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Abstract

The effect of heat treatment on the ratio of the pectin fractions (water soluble pectin,
ammonium oxalate soluble pectin and sodium hydroxide soluble pectin), the occurrence of
chilling injury and sensory properties nectarine cultivars ‘Diamond Ray’ and ‘Venus’ stored 2
and 4 weeks at 0 °C in normal atmosphere and 5 days of shelf life was studied. Heat treatments
that were applied were hot water dip treatment at temperature 48 ° C for 6 and 12 minutes
(HWD 48 °C 6> and HWD 48 °C 12’, respectively), at temperature 52 °C for 2 minutes (HWD
52 °C 2 ) and treatment with hot air at temperature of 45 °C for 60 minutes, followed by
raising the temperature to 24° C every 60 minutes until the temperature of the mesocarp at
stones reaches 45 °C (HAT 45 °C/24). Treatment of hot air did not reduce development of
chilling injury of nectarine ‘Diamond Ray’, but also did not increase, while water treatments
(HWD 48 °C 6’, HWD 48 °C 12’ and HWD 52 °C 2’) showed an increase in chilling injury
development. Nectarine ‘Venus’ had no symptoms of chilling injuries. Heat treatment had
different effect on the ratio of the different fractions of pectin depending on cultivar and
storage. Ammonium oxalate soluble pectin fraction play an important role in chilling injury
development. Fruit with higher ratio of ammonium oxalate soluble pectin had lower ratio of
chilling injured fruit. It was found good relationship between the ratio of water-soluble pectin
and ammonium oxalate soluble pectin with intensity of chilling injuries which shows that this
ratio could be a good indicator of chilling injury. Heat treatments do not impair the quality of
the nectarine fruit, but affects the sensory properties of fruit after 2 and 4weeks of storage at 0 °
C and 5 days of life on the shelf.

Key words: Prunus persica var. nectarina, heat treatments, pectins, senzory properties, chilling
injuries, fruit quality, storage
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Abstract

Turkey is known with diverse genetic resources of rosa hip including various genotypes.
Therefore, it is among the most common natural growing fruit crops of the country. It is
commonly consumed due to its higher nutritious values especially high vitamin C content,
flavonoids, anthocyanins, tannin and antioxidants. Generally, fruits are consumed as fresh.
Recently, it has been used in agricultural industry as hot drink, juice, marmalade and jam.
Selection of superior genotypes is an important goal because of natural aboundance and being
used as raw material in agricultural industry.

The present study was conducted to select the superior genotypes for fruit characteristics. Fruit
samples were collected from the down hills (around the zeniths of Gokdag mountain with
2000 - 2500 m range of altitude) of Erciyes Mountain, the highest mountain (3917 m altitude)
of Central Anatolia (Kayseri province). Totally 13 genotypes were identified and sampled

in the year 2011. Fruit weight, fruit length, fruit width, length/width index, flesh thickness,
total soluble solid content (TSS), seed number, skin color, flesh color and fruit shape were
considered as the fruit characteristics. Fruit weight, flesh thickness and total soluble solids
(TSS) of genotypes ranged respectively between 2.31 g (GKD-KU-12) - 5.26 g (GKD-KU-5),
2.20 mm (GKD-KU-12) - 2.83 mm (GKD-KU-5), 32.60% (GKD-KU-9) - 42.00% (GKD-
KU-12). Higher TSS contents were observed with increasing altitudes.

Key words: rose hip, Central Anatolia, Erciyes Mountain, Kayseri, pomology
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SaZetak

Kod $est sorti krusaka (“Trevuska’, ‘Santa Maria’, ‘Williams’, ‘Abate Fetel’, ‘Pastorcica’ i
‘Krasanka’) u cilju definiranja genotipskih specifi¢nosti organogeneze rodnih izbojaka obavili
smo analizu prirasta koji prvi put nose vr$ni mjeSoviti pupoljak i dvogodis$nju razgranatu
granu. Na temelju obavljenih analiza utvrdeno je da se na temelju analize samo tih kategorija
prirasta ne moze pouzdano odrediti tip organogeneze rodnih izbojaka istraZivanih sorti kruske,
niti utvrditi genotipske specifi¢nosti rasta i razvoja pojedininih kategorija prirasta. Stoga je
napravljena detaljna analiza morfogeneze visegodi$njeg nosaca rodnog izbojka odabranih sorti
kruske. Za svaku analiziranu granu je izradena shema, a pojedine kategorije prirasta oznacene
su slijede¢im znakovima:

o = bocni vegetativni pupoljak

B = vrini vegetativni pupoljak nastao iz a,

g = vrini vegetativni pupoljak nastao iz f,

g” = vrini vegetativni pupoljak nastao iz f’

Y = mjeSoviti pupoljak nastao iz a,

Y = mjeSoviti pupoljak nastao iz y,

v’ = mjeSoviti pupoljak nastao iz y’,

0} = fruktifikacioni prirast (prsljenasto rodno drvo),
o+ = prsljenasto rodno drvo koje je donijelo plod,
¢- = priljenasto rodno drvo koje nije donijelo plod
-> = nastaje

Pomocu navedenih znakova napravljeni su nizovi za po 30 petogodi$njih grana kod svake
isptraZivane sorte.

Dobiveni podaci grupirani su u pojedina¢ne nizove, a podaci o nizovima izrazeni su
numeric¢kim vrijednostima. Iz numeric¢kih nizova izracunati su slijede¢i koeficijenti:

1. Koeficijent genotipskog potencijala vegetacijskih vrhova bo¢nih vegetativnih pupova za
prelazak na generativni program diferencijacije,

2. Koeficijent genotipskog potencijala vegetacijskih vrhova vr$nih vegetativnih pupova za
prelazak na generativni program diferencijacije,

3. Koeficijent genotipskog potencijala svih vegetacijskih vrhova za prelazak na generativni
program diferencijacije,

4. Koeficijent zametanja plodova na fruktifikacionim prirastima kruske,
5. Koeficijent genotipske specifi¢nosti u formiranju rodnih grancica na fruktifikacionim prira-

stima koji na sebi nose plodove.

Klju¢ne rijeci: kruska, genotip, pupoljak, koeficijent
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Abstract

The analysis of the growths which bear the apical mixed buds for the first time and two- year-
old outspread branches in six pear cultivars (‘“Trevuska’, ‘Santa Maria’, ‘Williams’, ‘Abate Fetel’,
‘Pastorcica’ and ‘Krasanka’) have been performed in order to define genotype specificity of the
organogenesis of the fruit-bearing tree. The obtained results demonstrate that analysis of these
categories of growths is not enough to determine for sure the type of the organogenesis in the
examined pear cultivars as well as the genotype specificity of the growth and development of
individual categories of growths. Therefore, a detailed analysis of morphogenesis of several year
old bearing wood of the fruit-bearing tree was decided to be made. A scheme was also made for
each branch, while the individual categories of growths were marked with the following signs:

a = lateral vegetative bud,

B = apical vegetatative bud formed from q,

g’ = apical vegetatative bud formed from B,

g” = apical vegetatative bud formed from p’

Y = mixed bud formed from a,

Y = mixed bud formed from y,

v’ = mixed bud formed from y’,

0} = fruit-bearing growth,

o+ = fruit-bearing growth that produced the fruit,
¢- = fruit-bearing growth that did not produce the fruit,
-> = becoming

By means of these signs, the rows for 30 five-year-old branches were created for each examined
cultivar. The obtained data are grouped into individual rows and they are expressed in
numerical values.

o The following coefficients were calculated:

» Genotypic coefficient potential of vegetative cones of lateral vegetative buds for the moving
to the generative program of differentiation,

o Genotypic coeflicient potential of vegetative cones of apical vegetative buds for the moving
to the generative program of differentiation,

o Genotypic coeflicient potential of all vegetative cones for the moving to the generative
program of differentiation,

o Coeflicient of fruit set potential in fruit-bearing pear growths, 5) Coeflicient of genotypic
specificity in formation of fruit-bearing twigs on fruit-bearing growths that produced fruits.

Key words: pear, genotype, bud, coefficient
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Abstract

Agriculture in an important sector in Turkish economy and horticulture is a crucial
component. Apple planted areas cover approximately 7% of total fruit planted area in Turkey.
Apple orchard rank third after grape and hazelnut areas.

There are a lot of biotic and abiotic factors affecting yield in the apple orchards. Weeds are one
of the most important yield limiting factors in the apple orchards. Alternative weed control
methods are needed because of the various side effects of herbicides. Using cover crops for
weed control in fruit orchards is one of the broadly applied alternative methods.

This study was conducted to determine weed suppressiveness of cover crops in apple
orchards in the Kayseri in Turkey. Trifolium repens L., Festuca rubra subsp. rubra L., Festuca
arundinacea Schreb., Vicia villosa Roth. and Trifolium meneghinianum Celm were used as
cover crops in the experiment. Cover crop treatments have been arranged in a randomized
complete block design with four replications, and all cover crops were grown on the same
plot during the experimental periods. Control plots such as weedy control, herbicide control
and mechanical control were added as reference plots. During the flowering periods of the
cover crops, cover crop biomass and weed biomass were clipped from three 0.25 m? frames
per plot and oven dried. Weed density was evaluated just before cutting the cover crops. The
lowest weed dry biomass was obtained from F. rubra rubra plots, and there were no significant
differences among all other perennial cover crop treatments. Regarding the effect of cover
crops on hazelnut yields, the lowest yield was obtained from weedy control plots, while the
highest yield was obtained from T. repens plots.

This research indicated that cover crops could be used as living mulch in integrated weed
management programs to manage weeds in the hazelnut orchards.

Acknowledgements: The author thanks The Scientific & Technological Research Council of
Turkey (TUBITAK) and Research Fund of the Erciyes University for supporting participates to
50th Croatian & 10th International Symposium on Agriculture.

Key words: apple, cover crop, weed control
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Abstract

Apple cv. ‘Red Chief” grafted on M26 and MM106 rootstock has been studied to determine
effects of different crop load levels on some fruit quality characteristics, yield, and vegetative
growth in Isparta in 2008. Treatments were crop load levels of 3, 5, and 7 fruit-cm TCSA
(trunk cross-sectional area), and control treatment which is hand thinning after June fruit
drop. The effect of crop load levels on vegetative growth was found to be insignificant. Crop
yield per unit area increased with increase in crop load levels. The highest total yield in
marketable fruit quality class was determined at crop load level of 7 fruit-cm™ TCSA. Fruit size
was negatively correlated with crop load levels. The effects of crop load levels on fruit colour,
water soluble dry matter, titrable acidity, and mineral content were found to be statistically
insignificant. Fruit firmness of control treatment was higher than that of the other treatments.
The effects of rootstocks on fruit size, water soluble dry matter and titrable acidity were not
found to be statistically significant. It was determined that M26 rootstocks yielded better

fruit size, better background fruit colour and higher concentration of K, Ca, Fe, B and Cu as
compared to MM106 rootstock.

Key words: crop load, rootstock, M26, MM106
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Abstract

The aim of the present study was to evaluate the hypoglycemic activity and the hypolipidaemic
effect of fruit from Algerian Citrus limon. The extracts from ethyl acetate and n-butanol were
analyzed for their phytochemical content and tested for their inhibition potency on a-amylase
and lipase enzymes. All extracts were subjected to enzyme inhibitory assay by using different
concentrations of extracts. Each extract presented a significant a-amylase and lipase inhibition.
Acetate ethyl extract was the most active in each in vitro assay with an IC, = 21.6 + 2.3 pg-mL"
for a-amylase inhibition and an IC, = 10.1 + 2.4 ug-mL" for lipase inhibition. These results
suggest that ethyl acetate extract of Citrus limon fruit possesses a potent inhibitor of a- amylase
and lipase and shows clearly that the Citrus limon could be used in the treatment of diabetes
and obesity.

Key words: Citrus limon, polyphenols, diabetes, hyperlipidemia
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tijekom razlicitih sezona uzgoja

Mandica-Tamara TOLIC!, Ines PANJKOTA KRBAVCIC!, Ksenija MARKOVIC!, Predrag
VUJEVIC?, Irena LANDEKA JURCEVIC!, Nada VAHCIC!

!Sveucilidte u Zagrebu, Prehrambeno-biotehnoloski fakultet, Pierotijeva 6, 10000 Zagreb, Hrvatska,
(e-mail: tamara.tolic@gmail.com)
*Hrvatski centar za poljoprivredu, hranu i selo, Jandri¢eva 42, 10000 Zagreb, Hrvatska

268

Sazetak

U radu su odredivana fizikalno-kemijska svojstva, udjel fenolih komponenti te antioksidativna
aktivnost sokova od aronije (Aronija melanocarpa) tijekom tri sezone. Analize su ukljucivale
odredivanje topljive suhe tvari, ukupne suhe tvari, pH vrijednosti i titracijske kiselosti. Udio
ukupnih fenola, neflavonoida i flavonoida je odreden spektrofotometrijski primjenom Folin-
Ciocalteu reagensa, a udio ukupnih antocijana pH-diferencijalnom metodom. Antioksidacijska
aktivnost je odredena pomoc¢u DPPH i FRAP metoda. Sokovi aronije su se razlikovali u udjelu
topljive suhe tvari koja se kretala od 19,81 do 27,40° Brix te udjelu ukupne suhe tvari koja se
kretala od 19,22 do 26,79 %. pH vrijednost iznosila je od 3,77 do 3,96. Titracijska kiselost je bila
u rasponu od 0,854 do 1,015 % jabu¢ne kiseline. Udio ukupnih fenola i ukupnih flavonoida

u tri sezone uzgoja se kretao u rasponu od 8833,92 do 11092,82 mg GAE/L, odnosno 6993,63
do 9709,64 mg GAE/L. Medu istraZivanim sezonama uzgoja, sok aronije iz sezone 2012.

imao je najveci udio ukupnih antocijana (2767,98 mg CGE/L). Svi sokovi aronije posjeduju
veliku antioksidacijsku aktivnost (12,86 - 14,56 mmol TE/L; 128,22 - 166,65 mmol Fe**/L)

te je prisutan visok stupanj korelacije izmedu udjela fenolnih komponenti i antioksidacijske
aktivnosti. Rezultati ovog istrazivanja pokazuju da, premda se istrazivani parametri znacajno
razlikuju obzirom na sezonu (p<0,05), sokovi aronije su dobar izvor bioaktivnih tvari u
prehrani.

Klju¢ne rijeci: aronija, fenoli, antioksidacijska aktivnost, sezona uzgoja
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Abstract

Variations in physicochemical properties, content of phenolics and antioxidant activity of
chokeberry juices (Aronia melanocarpa) were investigated. The physicochemical analyses
included soluble solids, total solids, pH value and titratable acidity. The total phenolic content,
nonflavonoid content and flavonoid content were determined spectrophotometrically using
the Folin-Ciocalteu reagent while total anthocyanin content was determined using pH-
differential method. Total antioxidant capacity was determined by DPPH and FRAP assay.
Growing seasons differed in the content of soluble solids which ranged from 19,81 to 27,40 °
Brix and in total solids from 19,22 to 26,79 %. pH value ranged from 3,77 to 3,96 and titrable
acidity from 0,854 to 1,015 % malic acid. Total phenolic content and total flavonoids in the
three growing seasons ranged from 8833,92 to 11092,82 mg GAE/L and 6993,63 to 9709,64 mg
GAE/L respectively. Among examined growing seasons the highest content of TA (2767,98
mg CGE/L) was found in growing season 2012. All chokeberry juices possess high antioxidant
activity (12,856 - 14,560 mmol TE/L; 128,22 - 166,65 mmol Fe?*/L), and all phenolics were
highly correlated with total antioxidant capacity and reducing power. This study indicates

that although examined properties vary considerably through the growing seasons (p<0,05),
chokeberry juices can serve as a good source of bioactive phytochemicals in human diet.

Key words: chokeberry, phenols, antioxidant activity, growing seasons
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