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Sto je Dan doktorata?

Dan doktorata se organizira zbog javnog prikazivanja rezultata istrazivanja u sklopu
obranjenih doktorskih disertacija, kao i preliminarnih rezultata istrazivanja nakon po-
zitivno acijenjenih tema doktorskih disertacija tijekom prethodne akademske godine.

Navedeno ¢e pridonijeti to ucinkovitijoj pomoci doktorandima pri izradi svojih dok-
torskih disertacija.

Cilj organiziranja ovakve manifestacije je sveobuhvatnije upoznavanje javnosti s izvo-
denjem i radom doktorskog studija, razmjena iskustava vezanih za istrazivanja dokto-
ranada te iskustava mentora, uvid u raznolikost znanstvenog rada doktorskog studija
i njegovu popularizaciju, kao i transfer znanja u privredu.

Studenti 2. i 3. godine poslijediplomskog sveucili$nog (doktorskog) studija ,Poljopri-
vredne znanosti* koji imaju pozitivno ocijenjenu temu doktorske disertacije obvezni
su sudjelovati na Danu doktorata.

Predstavljanje rezultata doktorata organizirat ¢e se u obliku poster prezentacije za
pozitivno ocijenjene teme doktorskih disertacija u obimu u kojem su one provedene
(preliminarni rezultati ili plan rada) ili putem usmenog izlaganja u trajanju do 15 minu-
ta za obranjene doktorske disertacije u prethodnoj akademskoj godini.
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Poljoprivredni fakultet u Osijeku

KAKO OSMISLITI I PROVESTI ZNANSTVENO
ISTRAZIVAN]E?

prof. dr. sc. Vlado Kovacevic, profesor u mirovini

Sveucilite Josipa Jurja Strossmayera u Osijeku, Poljoprivredni fakultet u Osijeku,
Vladimira Preloga 1, 31000 Osijek

Prema podacima Drzavnog zavoda za statistiku, na 133 visoka uciliSta u Hrvatskoj
bilo je 16593 nastavnika i suradnika od kojih 9704 s doktoratom znanosti (akademska
2015/2016. g.). Stjecanje doktora znanosti zahtjeva mnogo intelektualnog i fizickog
rada, strpljenja i odricanja. Pri tome se koriste razli¢iti pristupi u osmisljavanju istra-
Zivanja. Koncipiranje teme za disertaciju zahtjeva temeljitu pripremu koja se sastoji
u kreiranju hipoteze, pitanja koja traze odgovor, plan i postupak istrazivanja jednoga
od aktualnih problema. Svemu tome prethodi upoznavanje sa svjetskom literaturom.
Slijedi prikaz pripreme teme ,GenetiCke i agroekoloSke osnove povecanja sadrzaja
Zeljeza i cinka u zrnu pSenice” u okviru znanstvenog podrucja BiotehniCke znanosti,
znanstveno polje Poljoprivreda, znanstvena grana Bilinogojstvo.

Prema procjenama Svjetske zdravstvene organizacije, nedostatak Fe i Zn su vrlo ra-
Sireniji poremecaji u ljudskoj ishrani i zahvacaju u manjem ili vecem intenzitetu oko
polovicu (Fe), odnosno trecinu (Zn) ljudske populacije. Njihov nedostatak rezultira u
dosta sluGajeva ozhiljnim zdravstvenim problemima. Ima viSe nacCina za rjeSavanje
ovoga problema kao $to su dodavanje Fe i Zn u hranu (suplemetacija), dodavanje
u hranu odredenih sastojaka s vecim sadrzajem Fei Zn (fortifikacija)i raznolika pre-
hrana. Odredene mogucnosti postoje povecanjem koncentracije Fe i Zn u osnovnoj
hrani, kao npr. u zrnu pSenice i to kombinacijom uzgoja kultivara s ve¢im sadrzajem
ovih elemenata i odgovarajucom gnojidbom. Dokazano je da pri istim agroekoloskim
uvjetima izmedu kultivara postoje i do tri puta razlike u koncentracijama Fe i Zn u zrnu
pSenice kao rezultat nasljednih specificnosti metabolizma. Slicna istrazivanja mogu
se provoditi i s drugim ratarskim i povrtlarskim kulturama raSirenim u ljudskoj ishrani
(kukuruz, riza, krumpir i dr.).

Pri koncipiranju zadane teme odabrali smo metodu poljskih pokusa na otvorenom tj.
u prirodnim uvjetima i znanstvenu analizu tri Cimbenika u 4 ponavljanja tijekom tri
godine istrazivanja: tlo (faktor A: tri pokusa na razlicitim tlima), kultivari pSenice (fak-
tor B: 30 kultivara) i gnojidba (faktor C: kontrola, folijarna prihrana s Fe i Zn tri puta u
10-dnevnom intervalu). Svaki od pokusa ima 240 osnovnih parcelica (30 kultivara, dvije
gnojidbe i ¢etiri ponavljanja) a sa sva tri pokusa ukupno 720 parcelica godisnje, odno-
sno toliko uzoraka za kemijsku analizu (Fe i Zn u zrnu), te za odredivanje prinosa zrna.
Planira se odrediti i sadrzaj proteina, koncentracije fosfora (P), kalija (K), kalcija (Ca),
magnezija (Mg) zbog njihove moguce interakcije s Fe i Zn. Obzirom da ova folijarna
prihrana u pravilu nema utjecaja na koncentracije P, K, Ca i Mg, analize ovih elemenata
mogu se obaviti samo s kontrole Cime se broj analiziranih uzoraka na te elemente
smanjuje godidnje sa 720 na 360, bez ozbiljnijih posljedica po interpretaciju interakcije
Zn i Fe s navedenim elementima. S tim u vezi, P je posebno je znaCajan jer je u zrnu
uskladisten vecinom kao fitinska kiselina ili fitin, odgovorna za nisko bioiskoriStenje Fe
i Zn iz zrna, koje prosjecno iznosi samo 5 % za Fe i 25% za Zn.
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Pri koncipiranju istraZivanja uputno je postaviti jedan ,rezervni pokus” na ¢etvrtoj lo-
kaciji, uzeti uzorke i odrediti prinos zrna. Bilo je sluGajeva pri izradi doktorata da je le-
dotuca unistila pokusno polje, a moguéi su i drugi nepredvideni ¢imbenici (ekstremna
su$a, poplave, napadi $tetoCinja, Stete od divljaci i dr.). Takvi ekscesi bi u naSemu slu-
¢aju produzila istrazivanja za jednu godinu i mozda odgodila stjecanje statusa doktora
znanosti u zadanom roku.

Kljucne rijeci: Zeljezo, cink, nedostatak u hrani, pSenica, kultivar, gnojidba, tlo



Poljoprivredni fakultet u Osijeku

HOW CREATE AND CARRY OUT SCIENTIFIC
INVESTICATION?

PhD Vlado Kovacevic¢, Retired Professor

Josip Juraj Strossmayer University of Osijek, Faculty of Agriculture in Osijek, Vladimira Preloga 1,
31000 Osijek

According to data of State Bureau for Statistics 16593 academic staff was employed at
133 institutions of higher education in Croatia in 2015/2016 academic year of which 9704
were doctors of science. Acquisition of PhD requires a lot of intellectual and physical
labor, patience and renunciation. There are different approaches in research creation.
Forming a scientific theme requires great preparation involving hypothesis, questions
which require a response, research plan and procedure of one current problem based
on previous elaboration of world scientific literature. Presentation of forming the theme
LGenetic and agroecological basis of increasing iron (Fe) and zinc (Zn) contents in grain of
wheat" (scientific area Biotechnical sciences, scientific field Agriculture, scientific branch
Plant Growing) will be shown next.

According to estimation of World Health Organization, Fe and Zn deficiencies are common
disorders in human nutrition and affect, in less or more intensity, about half (Fe) and third
(Zn) of population. Their inadequate input is often a cause of serious health problems.
There are various solutions to this problem, adding supplements of Fe and Zn to food, ad-
ding components with high contents of Fe and Zn to food and diverse food consumption.

One of the possibilities is increasing concentrations of Fe and Zn in basic food as well, e.g.
grain of wheat by growing combination of cultivars with the higher contents of these ele-
ments in grain and by adequate fertilization. It was proven that within the identical envi-
ronmental conditions there can be differences up to three times were found among whe-
at cultivars between two to three time differences of Fe and Zn concentrations between
cultivars as a result of hereditary specifies of metabolism. Similar investigations can be
conducted with other crops and vegetables in human nutrition (maize, rice, potato etc.).

When forming the theme, we selected method of field trials in the open, that is in na-
tural conditions and scientific study of three factors in four repeats during three years
of experimentation: soil (the factor A: three experiments on different soils), cultivars of
wheat (the factor B: 30 cultivars) and fertilization (the factor C: control and foliar applica-
tion of Fe and Zn solution 3-times in 10-day intervals). Each experiment contains 240 basic
plots (30 cultivars x 2 fertilizations x 4 replicates), and all three experiments contain 710
plots (also samples for Fe, Zn and grain yield determinations)/year. Also, concentrations
of protein, phosphorus (P), potassium (K), calcium (Ca) and magnesium (Mg) will be deter-
mined because of their possible interactions with Fe and Zn in grain. As foliar fertilization
mainly has no impact on P, K, Ca and Mg concentrations, chemical analyses of these
elements will be made only from the control and for this reason quantity of samples is
reduced from 720 to 360 without considerable impact on interpretation of interaction of
these elements with Fe and Zn. Regarding interactions, P is especially important because
it is stored in grain as phytine acid or phytate which is responsible for the reduction of Fe
and Zn bioavailability. For this reason, average efficiency of Fe and Zn from grain are only
5% and 25%, respectively.
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When forming the investigation it is recommend to add one ,spare field trial" on the fourth
location, take samples and determine yield. Namely, it is possible for some unforeseen
factors (ice incidents, extreme drought, flood, pest attacks, game damages etc.) to affect
the trial making it useless. These excesses, in our case, could prolong research for one
year and probably cause the doctor degree acquisition to pass the time-limit.

Key words: iron, zinc, deficiency in food, wheat, cultivar, fertilization, soil



Poljoprivredni fakultet u Osijeku

KAKO NAPISATI ZNANSTVENI RAD?

prof. dr. sc. Pero Miji¢

SveuciliSte Josipa Jurja Strossmayera u Osijeku, Poljoprivredni fakultet u Osijeku,
Vladimira Preloga 1, 31000 Osijek

Znanstveni rad je intelektualni rad. Utemeljen na primjeni istrazivackih postupaka i logicki
pravilnoga razmisljanja Ciji je cilj utvrdivanje Cinjenica i zakonitosti u prirodi i drustvu. Sve
Sto se istrazuje potrebno je i napisati. Pri pisanju znanstvenog rada postoje odredena
pravila, odnosno dijelovi rada. NajceSce dijelovi znanstvenog rada su: naslov rada, au-
tori i njihova adresa, sazetak, kljucne rijeci, uvod, materijal i metode, rezultati, rasprava,
zakljuCak, zahvala, literatura. Naslov treba biti §to kraci i dovaljno informativan, na sazet
nacin treba dati $to viSe informacija o sadrzaju djela, pozeljno je da ima najviSe deset
rijeci, preporucuje se pisati na kraju kad se dode do rezultata i kad su glavna poglavlja
veC napisana. Autori rada trebaju biti znanstvenici koji su dali kreativan doprinos njegovoj
izradi, tj. osmislili ideju, izradili ili pratumacili rezultate. Sazetak je uz naslov najcitaniji dio
znanstvenog rada. On treba u kratkim crtama treba prikazati glavne dijelove rada. Kljucne
rijeCi su vezane uz temu istrazivanja i od velike su vaznosti pri pretrazivanju literature.
PiSu se ispod sazetka rada. U uvodu se iznosi se ideja zadatka i cilj istrazivanja. Prvo se
piSe 0 onome $to je veC poznato o odredenom problemu, a zatim o onome $to je jo$
nepoznato ili nedovoljno objasnjeno. U poglavlju materijal i metode prikazuje se mate-
rijal koji je posluzio za istrazivanja, naCin na koji je materijal obraden i razlozi zbog kojih
su odabrani odredeni tretmani istrazivanja. Metode rada trebaju uvjeriti Citatelja da su
rezultati, koji se iznose u radu, tocni, a metode rada treba opisivati na naCin da ih mogu
primijeniti i drugi znanstvenici. Rezultati su najvaznije poglavlje u znanstvenom djelu jer
ono opisuje utvrdene Cinjenice, tumaci pojave i dokazuje hipotezu. Rezultati se mogu pri-
kazati tekstom, tablicama ili grafikonima, uz koriStenje statistickih vrijednosti. U raspravi
se raspravlja se 0 znaCaju dobivenih rezultata za znanost i praksu te iznose misljenja i
stavovi autora. Takoder, u ovom poglavlju autori utvrduju moze li se postavljena hipoteza
prihvatiti ili ne. Zakljuak predstavlja sintezu svega istrazenoga i opisanoga u radu. Treba
sadrzavati samo nova izvorna saznanja do kojih se doslo istrazivanjima. ZakljuCak se pise
na nacin da recenice budu kratke i jasne. U zahvali autor izrazava zahvalnost svima onima
koji su mu u radu na bilo koji nacin pomogli. Nije dobro pretjerivati u zahvalama jer se
moze pomisliti kako su osobe kojima se autor zahvaljuje, zapravo zasluzile koautorstvo u
djelu. U literaturi autor navodi svu literaturu koju je koristio u izradi znanstvenoga rada.
Svi citati u tekstu trebaju biti navedeni u ovom poglavlju. Raditi u znanosti znaci dolaziti do
novih spoznaja. Tamo gdje nema novih spoznaja i otkrica koja bi povecala postojeci fond
znanja u zemlji i u svijetu, nema ni znanosti.
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HOW TO WRITE A SCIENTIFIC PAPER?

PhD Pero Mijic, Full Professor

Josip Juraj Strossmayer University of Osijek, Faculty of Agriculture in Osijek, Vladimira Preloga 1,
31000 Osijek

Scientific work is intellectual work. It is based on the application of research procedures
and logically correct thinking aimed at establishing the facts and legality in nature and
society. Everything that is being explored is necessary and written. There are certain rules
or parts of work in the writing of scientific work. The most important parts of the scien-
tific work are: title, authors and their address, abstract, keywords, introduction, material
and methods, results, discussion, conclusion, thanks and literature. The title should be as
short and informative as possible, in a concise manner should give as much information
as possible about the content of the work, it is desirable to have up to ten words, it is
recommended to write in the end when the results are obtained and the main chapters
have already been written. The authors of the work should be scientists who have given
a creative contribution to his work, ie, they have conceived the idea, created or interpre-
ted the results. The essay is the most popular part of the paper's work. He needs short
lines to show the main parts of the work. The keywords are related to the subject of
research and are of great importance when searching literature. It is written below the
work summary. The introduction introduces the idea of the task and the purpose of the
research. First, it is written about what is already known about a particular problem, and
then about what is unknown or insufficiently explained. In the chapter, the material and
methods show the material that was used for the research, the way the material was
processed, and the reasons why certain treatment treatments were selected. Methods
of work should convince the reader that the results of the work are accurate and the
methods of work should be described in a way that other scientists can apply. The results
are the most important chapter in the scientific work because it describes established
facts, interprets the phenomena, and proves the hypothesis. Results can be displayed in
text, tables, or graphs, using statistical values. The discussion discusses the significance
of the results obtained for science and practice, as well as the opinions and opinions of
the author. Alsg, in this chapter, the authors determine whether the hypothesis can be ac-
cepted or not. The conclusion is the synthesis of everything explored and described in the
paper. Only new sources of knowledge should be included in the research. The conclusion
is written in a way that the sentences are brief and clear. In gratitude, the author expres-
ses gratitude to all those who helped him in any way. It is not a good thing to exaggerate
in gratitude because one can think that the people whom the author thanks are actually
deserving co-authorship in the work. In the literature, the author cites all the literature
he used in the development of scientific work. All quotations in the text should be listed in
this chapter. Working in science means getting to know new things. Where there are no
new discoveries and discoveries that would increase the existing knowledge base in the
country and in the world, there is no science.



Poljoprivredni fakultet u Osijeku

SPOSOBNOST PRILAGODBE PREPONSKIH KONJA NA
STRES NAKON TRENINCA RAZLICITIH INTENZITETA

dr. sc. Maja Gregic

Sveucilite Josipa Jurja Strossmayera u Osijeku, Poljoprivredni fakultet u Osijeku,
Vladimira Preloga 1, 31000 Osijek

Naslov doktorske disertacije: Sposobnost prilagodbe preponskih konja na stres nakon treninga razlici-
tih intenziteta

Mentor/ica: prof. dr. sc. Mirjana Baban

Datum obrane disertacije: 9. 12. 2016.

Sazetak prikazuje: obranjenu doktorsku disertaciju

Ciljevi istrazivanja bili su odrediti stupanj stresa u mladih i starijih preponskih konja u
uvjetima treninga razli¢itih intenziteta te utvrditi sposobnost prilagodbe na stres razlici-
tih kategorija konja nakon razlicitih nacina treniranja. Vrhunski preponski konjicki sport
iziskuje skladnoga i dinamictnoga konja brzih adaptivnih sposobnosti na napor i stres.
Kondicijska spremnost i sklad pokreta preponskoga konja razvijaju se kontinuiranim
strucnim radom u treningu i na natjecanjima. Od preponskog konja zahtijeva se sklad-
nost motorickih kretnji u preciznom skakanju parkura razlicitih visina. Mogucnosti konja
su individualne, ovise 0 mnogim ¢imbenicima, a rad u treningu jedan je od njih. Preponski
konj prolazi kroz mnoge stresne situacije koje se ne mogu izbjeci, ali mozda bi se mo-
gle ublaziti kako bismo dobili dugovjecnijeg konja u preponskom sportu. Istrazivanja su
provedena na pastusima holstein pasmine i uzgojnog tipa hrvatski sportski konj, koji se
uzgajaju i treniraju u istim uvjetima. Obuhvacene su dvije skupine preponskih konja u
treningu: sedam mladih u dobi od Cetiri do pet godina i sedam starijih u dobi od osam
do devet godina. Analiza treninga provedena je u natjecateljskom razdoblju tijekom tri
ista ponavljanja u mjesecu svibnju, srpnju i rujnu. U navedenim razdobljima pratio se
trening konja na lonzi, traci za tr¢anje konja i skakanja prepona u parkuru. U svakom od
tri razdoblja svaki pojedini konj skakao je jednako postavljen parkur, s osam prepona na
visini od 83 do 90 cm. Podlogu parkura cinio je suhi pijesak. Oprema konja za skakanje
prepona bila je individualna, prilagodena svakom pojedinom konju, a podsedlica je uvijek
bila pamucna. Pripremu i skakanje parkura provela je uvijek ista osoba koja se brine i za
kondicijsko stanje konja na imanju. Prije ulaska u parkur gdje su bile postavljene prepone,
svaki konj podvrgnut je istom intenzitetu zagrijavanja. Mikroklima okoliSa, prostora za
trening i smjestaj konja mjeren je pomocu USB data logger PCE - HT71 (PCE Instruments,
Engleska). Uzorkovanje te mjerenja provedena su u 60., 30. i 15. minuti neposredno prije
treninga, zatim tijekom (rad srca) i neposredno nakon treninga, te u 5., 15., 30, 60.,90.,120. i
180. minuti po zavrSetku svakoga treninga. Kako bi se izbjegao bilo kakav utjecaj hranidbe
na rezultate, od obroka je proslo minimalno 135 minuta do maksimalno 300 minuta. Konji
su tijekom mjerenja i uzorkovanja bili smjesteni u svojim samostalnim boksovima, visoko
vezani. Mjerenje frekvencije rada srca ili broja otkucaja srca u minuti provelo se pomocu
uredaja za mjerenje frekvencije sréanog otkucaja (Polar RS800CX N G3 sata, Polar Electro
Oy, Finska). Uzorak sline konja uzimao se uz pomo¢ tampona vate (Salivette Cortisol, code
blue) koji se fiksirao uz pomo¢ peana, ugurao u usnu supljinu konja, izmedu zubi i obraza,
drZzao oko jedne minute i adekvatno spremio. Za statisticku obradu podataka koristen je
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statisticki program SAS/STAT. Prema izracunima prosjecnih vrijednosti istrazivanih pa-
rametara kroz mjerenja u svim treninzima (lonZa, traka i skakanje prepona u parkuru) i
mjesecima (svibanj, srpanj i rujan) kod mladih (neiskusnih) i starijih (iskusnih) konja nije
doSlo do porasta pracenih vrijednosti iznad razine pozitivnoga stresa, bez tendencije pada
pracenih vrijednosti. Kod obje se skupine konja u 30. minuti broj otkucaja srca u minuti
smanjio ispod 55, a koncentracija kortizola u slini na poCetne vrijednosti mjerenja. Mladi
konji vecom oscilacijom u broju otkucaja srca reagiraju na napor tijekom treninga, dok u
fazi oporavka od treninga brze smanjuju broj otkucaja. Navedeno je izrazenije kod fizicki
napornijih treninga. Praceni parametri u slini mladih konja pokazuju izrazenije trendove
porasta te pada vrijednosti potaknutih fizickim naporom tijekom treninga u odnosu na
starije konje. FiziGki napor uslijed treninga smanjuje i vrijednosti koncentracije kortizola u
slini u obje skupine i to konja kod mladih za 45%, dok kod starijih za 20%. Nadalje, utvrdene
su pozitivne korelacije u pracenim parametrima prije, tijekom i po zavrSetku treninga u
rasponu od 0,19 do 0,67 te negativne u rasponu od -0,28 do -0,34. Mladi preponski konji, u
granicama pozitivnoga stresa, reagirali su na trening sa viSe zamora, dok je vrijeme vra-
¢anja u stanje mirovanja bilo krace. Stariji preponski konji rutinski su odradivali treninge s
manjom fizioloSkom reakcijom na pozitivan stres i zamor, dok je vrijeme vracanja u stanje
mirovanja bilo duze. Daljnjim bi se istrazivanjima mogla utvrditi varijabilnost analiziranih
parametara kod preponskih konja pri kraju njihove sportske karijere.
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The aims of this study were to determine the degree of stress in younger and older jum-
ping harses in terms of different intensity trainings as well as to determine the stress
adaption ability of different horses' categories after different trainings. Top equestrian
jumping sport requires a harmonious and dynamic horse with fast adaptive ability to
effort and stress. Conditional readiness and harmony of movement of jumping horses
are developed through continuous professional work in training and competitions. From
jumping horses, it is required the harmoniousness in motoric movements in precise jum-
ping parkour with different heights. The possibilities of horses are individual, depending
on many factors, and training is one of them. The jumping horses go through many stre-
ssful situations that cannot be avoided, but possibly it could be alleviated in order to get
a long-life horse in the equestrian jumping sport. The research was conducted on the
Holstein stallions, breeding type Croatian sport horses that were bred and trained in the
same conditions. Two groups of jumping horses have been included in the training: seven
young ones at the age of four to five years old and seven older ones aged eight to nine
years old. The training analysis has been conducted over the competition period of time
over the same three repetitions in May, July and September. In those periods of time, the
monitored training was the lunge, running track for horses and hurdle jumping in the
parkour. In each of those three periods, each individual horse jumped with an equally set
parkour, with eight hurdles set at a height of 83 to 90 cm. The dry sand was set as surface
of the parkour. The horses' equipment for jumping was individual, adapted to each horse,
while saddle pad was always cotton. Preparation and jumping parkour was always perfor-
med by the same person who takes care for the fitness condition of horses on the farm.
Before entering the parkour where the hurdles were placed, each horse was subjected
to the same warming intensity. The microclimate of the environment, space for training
and accommodation of horses was measured using a data logger. The samples were
taken and the measurements were conducted in the 60th, 30th and 15th minute before
the training, then during (heart beat) and after the training; and in the 5th, 15th, 30th, 60th,
90th and 180th minute after the training. In order to avoid any effect of nutrition, from the
meal past a minimum 135 min to a maximum of 300 min. The horses during measurement
and sampling were housed in its standalone boxes, highly bounded. The measurement
of heart rate was performed using a heart rate monitor. Horse saliva sample was taken
with the cotton swabs fixed by clamps, and pushed into the mouth the horse, between the
teeth and cheek, and held for about one minute. After, sample was adequately stored. For
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statistical analysis of the data, the statistical program SAS/STAT was used. According to
the determined average values of analysed parameters in all training sessions (lunging,
running track and hurdle jumping in the parkour] and months (May, July and September]
in young (inexperienced) and older (experienced) horses, there were no increase in the
analysed parameters above the positive stress levels, without decreasing trends. In both
groups of horses in the 30th minute, the number of heart beats per minute was down
below 55 while the cortisol concentration in saliva was as in the beginning of the monito-
ring. Younger horses respond to the effort during the training with greater variation in the
number of heart beat. Also, in the recovery phase of training they reduce the number of
beats quicker. Observed was more pronounced in physically harder trainings. The analy-
sed parameters in the saliva of young horses showed more pronounced decreasing and
increasing trends induced by physical exertion during the training than the older horses.
Also, the physical effort during the training reduces the cortisol values in the saliva in both
groups of horses in the amount of 45% in younger, and 20% in the elder horses. The deter-
mined correlation coefficients between the analysed parameters before, during and after
the training ranged from 019 to 0.67 as well as from -0.28 to -0.34. The younger jumping
horses, within the limits of positive stress, had more fatigue responses to the training
while the time of returning to the resting period was shorter. Older jumping horses have
routinely had trainings with a reduced physiological reaction to the positive stress and
fatigue, while the time of returning to the resting period was longer. Further research
should determine the variability of the analysed parameters in jumping horses at the end
of their sporting careers.
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Cilj istrazivanja bio je utvrditi utjecaj dodatka pogace sjemenki bundeve i ekstrudiranog
lana u obroke koza u laktaciji na proizvodne pokazatelje i metabolicki profil koza i njihove
jaradi, koli¢inu mlijeka te njegov kemijski sastav i masnokiselinski profil. Istrazivanje je
provedeno s 28 koza pasmine francuska alpina, na obiteljskom poljoprivrednom gospo-
darstvu Burkovic, tijekom 75 dana. Hranidba koza temeljila se na sijenu djetelinsko-travnih
smjesa ad libitum i 1 kg/dan krmne smjese. Jarad je sisala koze tijekom dva mjeseca i
hranjena je krmnom smjesom i sijenom ad libitum. Koze su bile hranjene smjesom koja je
sadrzavala sacmu soje i ekstrudiranu soju (Kontrolna), zatim smjesom koja je sadrzavala
pogacu sjemenki bundeve (PSB; 160 g/kg) uz potpunu zamjenu soje te smjesom koja je
sadrzavala ekstrudirani lan (ELS; 90 g/kg) uz djelomiénu zamjenu soje. Nakon 20., 48. i
75. dana istrazivanja utvrdene su fenotipske odlike koza i njihove jaradi, kao i koli¢ina te
kemijski sastav mlijeka. Takoder, uzeti su i uzorci krvi za hematolosku analizu koja je pro-
vedena na hematolo$kom analizatoru te je utvrdena i diferencijalna krvna slika. U uzorci-
ma krvnog seruma utvrdeni su biokemijski pokazatelji, aktivnost enzima jetre te enzima
glutation peroksidaze (GPx) i superoksid dismutaze (SOD). Kolicina mlijeka utvrdena je
mjernom menzurom nakon svake navedene muznje. Kemijska analiza mlijeka provedena
je metodom infracrvene spektrofotometrije HR IS0 92622:2001 na analizatoru MilkoScan
FT 6000. U uzorcima mlijeka utvrden je i masnokiselinski profil, 20. i 75. dana istraziva-
nja. Ekstrakcija mlijecne masti provedena je gravimetrijskom referentnom metodom IS0
1211:2010(E) IDF 1:2010(E) s tri uzastopne ekstrakcije. Metilni esteri masnih kiselina utvrdeni
su iz uzoraka mlijecne masti transesterifikacijom prema SO 15884/IDF 182:2002, dok je
koncentracija masnih kiselina utvrdena plinsko-teku¢om kromatografijom metodom ISO
15885]IDF 184:2002. Rezultati su analizirani GLM (generalni linearni model, SAS 9.3¢) proce-
durom uz fiksni utjecaj hranidbe. Znacajnost razlika izmedu srednjih vrijednosti razlicitih
skupina koza, utvrdena je Tukey testom na razini znaCajnosti P<0,05. Dodaci PSB i ELS u
hranidbi koza i jaradi nisu uzrokovali zna€ajnije promjene njihovih fenatipskih odlika. Koli-
Cina i osnovni kemijski sastav mlijeka nisu se znacajno razlikovali izmedu skupina. Dodatak
PSB smanjio je kancentraciju linolne kiseline (LA, C18:2 n-6) pri ¢emu je zadrzana koncen-
tracija pozeljnih C6:0, C8:0, C10:0, C18:1 cis-9, C18:1 trans-11i CLA masnih kiselina u mlijeku.
Dodatak ELS doveo je do povecanja koncentracije C18:3 n-3 [ALA) u odnosu na kontrolnu
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skupinu. Ista je hranidba dovela do smanjenja omjera LA/ALA u mlijeku. Metabolicki profil
koza i njihove jaradi nije se znaCajnije mijenjao, osim povecanja aktivnosti GPx u serumu
jaradi 75. dana istrazivanja. Temeljem dobivenih rezultata vidljiva je moguénost potpunog
ukljucivanja pogace sjemenki bundeve kao i djelomi¢nog ukljucivanja ekstrudiranog lana
kao bjelancevinastog sastojka krmnih smjesa, bez znacajnijih promjena u koli¢ini i kemij-
skom sastavu kozjeg mlijeka, kao ni znacajnijih promjena metabolickog profila. Dodatak
pogace sjemenki bundeve nije rezultirao znacajnijim promjenama masnokiselinskog pro-
fila mlijeka. Medutim, dodatak ekstrudiranog lana u hrani koza pobolj$ao je masnokiselin-
ski profil kozjeg mlijeka koji mu daje svojstvo funkcionalne hrane.
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The aim of the research was to determine the influence of addition of pumpkin seed cake
and extruded linseed in diets of lactating goats on the production traits and metabolic
profile of goats and their kids, yield of milk and its chemical composition and fatty acid
profile. The research was carried out with 28 goats of French Alpine breed on family farm
Burkovic, during 75 days. Feeding of goats was based on hay ad libitum and 1 kg/day of
feed mixture. Goat kids were suckling during two months, and were fed with feed mixture
and hay ad libitum. Goats were fed with feed mixture containing soybean meal and extru-
ded soybean (Control), as well as feed mixture containing pumpkin seed cake (PSB; 160 g/
kg) completely replacing soybean, and extruded linseed (ELS; 90 g/kg) partially replacing
soybean. After 20, 48 and 75 days of research, phenotypic characteristics of goats and
their kids, as well as yield and chemical composition of milk, were determined. Likewise,
blood samples were taken for determination of haematology parameters carried out on
hematology analyser. Also, differential blood picture was observed. Biochemical parame-
ters, enzyme activity of liver as well as glutathion peroxidase (GPx) and superoxide dismu-
tase (SOD) were detemined in blood serum. Milk yield of each goat was recorded with a
measuring cylinder from these samplings. Milk composition was analysed by infrared
spectroscopy HR IS0 92622:2001 method on the analyser MilkoScan FT 6000. In milk sam-
ples fatty acid profile was determined on 20th and 75th day of research. The extraction of
milk fat was done following a three-steps-extraction with gravimetric reference method
ISO 1211:2010(E) IDF 1:2010(E). Fatty acid methyl esters were obtained from the milk fat
samples by transesterification according to IS0 15884/IDF 182:2002, whereas the fatty acid
composition was determined by gas-liquid chromatography following procedures in IS0
15885]IDF 184:2002. Data were analysed by GLM (generalized linear model, SAS 9.3%) pro-
cedure with diet treatment as fixed effect. Mean values between different groups, were
compared using the Tukey test and differences between the groups were declared signi-
ficant at P<0.05. Addition of PSB and ELS in feed mixtures did not influence sharp changes
in phenotypic characteristics of goats and their kids. Yield and gross composition of milk
did not differ significantly between groups. Addition of PSB lowered concentration of li-
noleic acid (C18:2 n-6), and maintained concentration of desirable C6:0, C8:0, C10:0, C18:1
cis-9, C18:1 trans-11 and CLA fatty acids. Addition of ELS increased concentration of C18:3
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n-3 (ALA) compared to Control group. The same feed mixture decreased LA/ALA ratio in
milk. Metabolic profile of goats and their kids did not differ much between groups, except
higher GPx activity in kids' serum 75th day of research. Based on the obtained results,
the potential of complete inclusion of pumpkin seed cake is evident as well as the partial
inclusion of the extruded linseed as a protein component of the feed mixture without
significant changes of yield and chemical composition of goats’ milk and changes in the
metabolic profile. Pumpkin seed cake addition did not result in sharp changes of fatty
acid profile of milk. However, addition of extruded linseed in the goats' diets has improved
the fatty acid profile of goats' milk, which gives it the characteristic of functional food.
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Buduci da razvoj buraga ovisi o vrsti hrane i strukturi hranjivih tvari, cilj je ovog istraziva-
nja bio utvrditi kako povecani udio u buragu nerazgradivog Skroba i bjelancevina utjece
na proizvodni ucinak, biokemijske i hematoloske pokazatelje, acidobazni status, morfo-
metrijske mjere sluznice buraga i tankog crijeva, iskoristivost bjelanCevina hrane i zdrav-
stveno stanje sisajuce teladi. Pokus je proveden na 36 teladi holstein pasmine prosjecne
starosne dobi 7 dana podijeljene u tri skupine s po 12 teladi uz jednak omjer spolova.
Pokus je podijeljen u dva razdoblja: u 1. razdoblju pokusa koje je trajalo 39 dana telad je
napajana punim pasteriziranim mlijekom i mlijenom zamjenicom i dohranjivana starter
smjesom. Sirovinski sastav starter smjese razlikovao se ovisno o udjelu u buragu neraz-
gradivih bjelancevina i Skroba: skupina | (36,6 % BNB i 16,5 % BNS), skupina Il (49,1 % BNB
i 276 % BNS ) i skupina Il (535 % BNB i 36,5 % BNS). U 2. razdoblju koje je trajalo 22 dana
telad je hranjena mlije€nom zamjenicom i grover smjesom, a razlike medu skupinama
odnosile su se takoder na razlicit udio u buragu nerazgradivih bjelancevina i Skroba: sku-
pina | (335 % BNB i 15,8 % BNS), skupina Il (48 % BNB i 26,3 % BNS) i skupina Il (54,3 % BNB
i 34,6 % BNS). Uzorci krvi uzeti su 15. i 61. dana istrazivanja. Na kraju pokusa iz svake su
skupine zaklana 2 muska teleta da bi se utvrdile morfometrijske razlike sluznice buraga,
duodenuma i ileuma. U starter razdoblju telad skupine Il postigla je znatajno vecu (P <
0,05) tjelesnu masu, dnevni prirast i najbolju konverziju hrane u odnosu na telad skupine |
i 1I. Na kraju pokusa telad skupine IIl postigla je statisticki znacajno vecu (P < 0,05) ukupnu
potro$nju krmne smjese u odnosu na telad skupine Il i znacajno bolju (P < 0,05) konverziju
hrane u odnosu na telad skupine I. Promatrani hematoloSkih pokazatelji bili su u okviru
referentnih vrijednosti. Telad skupine | i Il imala je sadrzaj hemoglobina u eritrocitu (MCH)
i prosjecan volumen eritrocita (MCV) znacajno veci (P < 0,05) u odnosu na skupinu II. Telad
skupine Il imala je prosjecnu koncentraciju hemoglobina u eritrocitu (MCHC) znacajno
vecu (P < 0,05) u odnosu na telad skupine | i Il. Kod biokemijskih pokazatelja u serumu
teladi petnaestoga dana pokusa vrijednosti albumina u serumu teladi skupine i Il bile
su znacajno vece (P < 0,05) u odnosu na skupinu Ill. Promatrajuci acido-bazni status krvi
teladi utvrdeno je da su na petnaesti dan pokusa vrijednosti kationa Na+ i aniona Cl- u
teladi skupine Il i Il bile znacajno vece (P < 0,05) u odnosu na skupinu I. Anionski procjep
petnaestog je dana pokusa bio u teladi skupine Il znacajno veci (P < 0,05) u odnosu na
skupinu |. Sezdeset prvog dana pokusa telad skupine Il imala je znacajno vece vrijednosti
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elektrolita Na+, K+ i Cl- u odnosu na telad skupine I i Il. Zasi¢enost krvi 02, koncentracija
C02 i koncentracija HCO3 u krvi teladi skupine Ill bila je znaGajno manja u odnosu na telad
skupine | i II. Telad skupine Ill imala je visoko znacajno vecu (P < 0,01) visinu i Sirinu resica
buraga u odnosu na skupinu Il i I. Visina resica duodenuma teladi skupine I bila je visoko
znacajno veca (P < 0,01) u odnosu na telad skupine Il i Ill. Telad skupine Il imala je dubine
kripti duodenuma znacajno veée u odnosu na telad skupine | i lll. Prosjecna vrijednost vi-
sine resica ileuma i apsorptivna povrSina enterocita teladi skupine | bila je visoko znacaj-
no veca (P < 0,01) u odnosu na skupinu |1 Il. Telad skupine Ill imala je znacajno vecu Sirinu
resica i dubinu i Sirinu kripti ileuma u odnosu na skupinu | i II. Zdravstveno stanje teladi,
praceno kroz pojavnost proljeva i pneumonije, pokazalo je bolje vrijednosti u skupinama s
vecim udjelom u buragu nerazgradivih bjelanCevina i $kroba. Iz dobivenih rezultata moze
se zakljuciti da je povecani udio u buragu nerazgradivih bjelancevina i Skroba pozitivno
utjecao na tjelesnu masu, dnevni prirast i konverziju hrane, a najveci je utjecaj utvrden u
starter razdoblju tijekom ljetne sezone. Bolju krvnu sliku imala je telad hranjena najveéim
udjelom u buragu nerazgradivih bjelancevina i Skroba u starter razdoblju, $to se ocitovalo
u vecem broju leukocita, eritrocita, koncentraciji hemoglobina i eritrocitnim konstantama.
Povecanje udjela u buragu nerazgradivih bjelancevina i Skroba pozitivno je utjecalo na
razvoj buragovih resica (visina i $irina), kao i na $irinu resica ileuma.

Kljucne rijeci: telad, nerazgradivi Skrob, nerazgradive bjelancCevine, hranidba
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Considering that the development of rumen depends on the type of food and the nu-
trients structure objective of this study was to determine how an increased share of
rumen undegradable starch and protein affects the production efficiency, biochemical
and haematological parameters, acid-base status, morphometric measures of the rumen
and small intestine mucosa, utilization of food protein and suckling calves health situati-
on. Experiment was conducted on 36 Holstein breed calves, average age of 7 days, divided
into three groups of 12 calves, with the equal sex ratio. Experiment was divided into two
periods. In the first period, which lasted for 39 days, calves were fed with full pasteurized
milk and milk replacer and additionally fed with starter mixture. Starter mixture ingre-
dients differed depending on the proportion of rumen undegradable protein and starch:
group | (36.6% RUP and 16.5% RUS), group Il (491% RUP and 276 % RUS) and group IIl (53.5%
RUP and 36.5% RUS). In the second period which lasted for 22 days calves were fed with
milk replacer and grover mixture, and the differences were also related to the different
portion of rumen undegradable protein and starch: group | (33.5% RUP and 15.8% RUS),
group Il (48% RUP and 26.3% RUS) and group Il (54.3% RUP and 34.6% RUS). Blood samples
were taken on the 15th and 61st day of the experiment. At the end of experiment two male
calves from each group were slaughtered to determine morphometric differences of ru-
men, duodenum and ileum mucosa. In the starter period calves of the group Ill achieved
significantly higher (P<0.05) body mass, daily gain and the best feed conversion in compa-
rison to calves of groups | and Il. At the end of experiment calves of the group Il achieved
significantly higher (P<0.05) total feed mixture consumption in comparison to the calves
of group Il, and significantly higher (P<0.05) food conversion compared to the calves of
group |. Studied haematological parameters were within the reference values. Calves
of the groups | and Il had significantly higher (P<0.05) mean corpuscular haemoglobin
(MCH) and mean corpuscular volume (MCV] compared to group II. Calves of the group Il
had significantly higher (P<0.05) mean corpuscular heamoglobin concentration (MCHC)
compared to the calves of groups | and Il. Biochemical parameters in serum of calves on
the 15th day of experiment show that albumin values in the serum of calves of groups |
and Il were significantly higher (P<0.05) in comparison to calves of group Ill. Observing
the acid-base status of the blood of calves it was determined that on the 15th day of the
experiment values of cations Na+ and anions Cl- in calves of groups Il and Ill were signifi-
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cantly higher (P<0.05) compared to group I. Anion gap on the 15th day of the experiment in
the calves of group Il was significantly higher (P<0.05) compared to group | in experiment.
On the 61st day of the experiment calves of group Ill had significantly higher values of
electrolytes Na+ K+ and CI- compared to the groups | and Il. Blood saturation with 02,
concentrations of C02 and HCO3 in the blood of calves of group Ill were significantly lower
compared to the calves of groups | and II. Calves of the group Il in experiment had highly
significantly higher (P<0.01) height and width of the rumen villi in comparison to groups I
and |. Height of duodenum villi in calves of group | was highly significantly higher (P<0.01)
compared to calves of groups Il and Ill. Calves of group Il had duodenum crypt depth
significantly higher compared to the calves of groups | and IIl. Average value of the ileum
villi height and erythrocytes absorptive surface of calves of group | was highly significan-
tly higher (P<0.01) compared to the groups Il and Ill. Lamb of group Il had significantly
higher villi width and depth and ileum crypt depth compared to the groups | and II. Health
status of calves, monitored through the incidence of diarrhea and pneumonia, showed
better values in groups with higher concentration of rumen undegradable protein and
starch. It can be concluded that the higher concentration of rumen undegradable protein
and starch positively affected the body mass, daily gain and food conversion, the biggest
influence was determined during the starter period of summer season. Calves fed with
the largest share of rumen undegradable protein and starch had better complete blood
count which was manifested in the higher number of leucocytes, erythrocyte, hemoglobin
concentration and erythrocytes constants. The increase of rumen undegradable protein
and starch positively affected the development of the rumen villi (height and width), as
well as the ileum villi width.

Key words: calves, undegradeble starch, undegradeble proteins, nutrition
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Kukuruz je u ekanomskom smislu vrlo vazan usjev te se velika pozornost posvecuje ople-
menjivanju kojemu je glavni cilj stvaranje pobolj$anih hibrida. Prvi korak u stvaranju no-
voga hibrida je razvoj linija, najceSce pedigre metodom koja zahtijeva viSe generacija
samooplodnje i odabira biljaka unutar i izmedu potomstava. Razvoj homozigotnih linija
kukuruza znatno se moze ubrzati koristenjem tehnologije haploida. Ova tehnologija omo-
gucava dobivanje u potpunosti homozigotnih linija u samo dvije generacije te je jedna od
novijih metoda koja se u svijetu intenzivno koristi tek posljednjih petnaestak godina, a u
Republici Hrvatskoj do sada nije koriStena kao metoda dobivanja linija. Buduci da uspjeh
primjene dihaploidne metode ovisi 0 nizu ¢imbenika, potrebno je procijeniti pogodnost
metode indukcije haploida in vivo za uporabu u oplemenjivanju i selekciji kod domace
germplazme.

Ciljevi istrazivanja bili su: 1. utvrditi postojanje razlika u strukturi svojstava i varijabilnosti
izmedu dihaploidnih linija i biljaka F, generacije, kao i nepravilnosti u omjeru razdvajanja
kod dihaploida, 2. ocijeniti pogodnost dihaploidne metode dobivanja linija kukuruza za
uporabu u oplemenjivanju kukuruza i 3. ispitati moguénost prijenosa segmenata genoma
induktora u genom haploida tijekom in vivo indukcije haploida.

Kao pocetni materijal za indukciju haploida odabrano je 11 jednostrukih hibrida kukuruza
koji obuhvacaju elitnu germplazmu Poljoprivrednog instituta Osijek. Indukcija je naprav-
liena pomocu induktora ZMK, a udvostrucenje kromosoma metodom injektiranja otopine
kolhicina. Odabrane su 3 populacije haploida i F, generacije iz istog pocetnog materija-
la za komparativnu analizu. U analizu, na osnovi agronomskih i morfoloskih podataka,
ukljuceno je 10 svojstava, a molekularna analiza pomocu SNP markera napravljena je
na dihaploidnim linijama iz 3 odabrane populacije, njihovim roditeljskim inbred linijama i
induktoru haploida. Statisticka analiza dobivenih rezultata obuhvacala je obradu podata-
ka o DO generaciji, agromorfoloSkih podataka dobivenih mjerenjem svojstava u poljskim
pokusima i na F, generaciji te molekularnih podataka.

Ispitani genotipovi razlikovali su se po prosjecnoj frekvenciji induciranih haploida te su
se prosjecne relativne frekvencije haploida kretale u rasponu 6,89-15,80% $to je karak-
teristicno za induktor ZMK. Preciznost ekspresije markera R-nj bila je vrlo visoka kod
svih ispitanih genotipova. Za sva ispitana agronomska i morfoloSka svojstva utvrdene su
znacajne razlike izmedu dihaploidnih linija te je bilo moguce izdvajiti linije poboljSane za
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odredeno svojstvo U odnosu na roditeljske inbred linije. Varijabilnost agronomskih i mor-
foloskih svojstava bila je manja u populacijama dihaploidnih linija u odnosu na F, genera-
Ciju za sva ispitana svojstva osim intervala izmedu polinacije i svilanja, dok su odstupanja
od ocekivanog omjera razdvajanja utvrdena u sve tri populacije dihaploidnih linija, osim
na kromosomu 5 u populaciji 0s 2702 i kromosomima 4 i 5 u populaciji 0s 2709. Segmenti
kromosoma induktora pronadeni su u vrlo niskom postotku kod neSto manje od trecine
dihaploidnih linija u populaciji Os 2702, te kod vecine, odnosno svih, dihaploidnih linija u
populacijama 0s 2709 i Os 2703, redom. Najveci dio segmenata podrijetlom od induktora
bili su pojedinaCni parovi baza, te je vecina dihaploidnih linija bila potpuno homozigotna na
lokusima na kojima se induktor razlikovao od oba roditelja $to upucuje na pretpostavku
da je do eliminacije genoma induktora doslo nakon oplodnje. Uzevsi sve aspekte u obzir,
metoda indukcije haploida in vivo pokazala se kao pogodna metoda za dobivanje linija
kukuruza.

Kljucne rijeci: kukuruz, in vivo indukcija haploida, induktor haploida, dihaploidne linije, F,
generacija, SNP analiza
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Maize is an important crop in economic terms, and great attention is paid to breeding,
the main objective of which is to create improved hybrids. The first step in creating a
new hybrid is development of the lines, most commonly using the pedigree method that
requires more generations of self-fertilization and selection within and among the pro-
geny. The development of homozygous maize lines can be significantly accelerated using
haploid technology. This technology allows obtaining fully homozygous lines in just two
generations and it is one of the novel methods that has been extensively used in the world
for the last fifteen years and has not been used in the Republic of Croatia until now as
a method of obtaining a line. Since the success of the doubled haploid method depends
on a number of factors advantages of in vivo haploid induction method are estimated for
applying in breeding and selection of maize.

The main objectives of the study were: 1. to detect if there were differences in structure
of traits and variability between doubled haploid lines and F, generation plants, as well as
irregularities in segregation ratio in doubled haploids, 2. to evaluate suitability of creating
maize lines by doubled haploid method for usage in maize breeding and 3. to estimate the
possibility of transferring genome segments of inducer to genome of haploids during the
in vivo haploid induction.

As a donor material, we selected 11 single crossed maize hybrids that included elite ger-
mplasm of Agricultural Institute Osijek. The haploid induction was performed by inducer
ZMK, and doubling of chromosomes by colchicine injection method. For the comparative
analysis, 3 populations of both haploids and F, generations were chosen from the same
starting material. Based on agronomic and morphologic data, 10 traits were involved in
analysis, and molecular analysis using SNP markers was performed on doubled haploid
lines from 3 chosen populations, their parental inbred lines and haploid inducer. The sta-
tistical analysis included data processing of the DO generation, agromorphological data
obtained by measuring the traits in field trials and the F, generation, and molecular data.

There were differences among tested genotypes in average frequencies of induced ha-
ploids. Average relative frequencies of haploids were in the range 6.89-15.80% which is
typical for inducer ZMK. Accuracy of R-nj marker expression was very high in all tested
genotypes. For all tested traits, significant differences were found among doubled ha-
ploid lines and it was possible to isolate lines improved for specific trait in comparison
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with parental inbred lines. Variability of agronomic and morphologic traits was lower in
doubled haploid lines in comparison with F, generation for all traits except for an interval
between pollination and silking, while deviations from expected segregation ratio were
estimated for all of tree populations of doubled haploid lines, except on chromosome 5
in the population Os 2702 and chromasomes 4 and 5 in Os 2709 population. Segments of
inducer chromosomes were found in a very low frequency in less than one-third of the
doubled haploid lines in the population of 0s 2702, and in the most and all doubled haploid
lines in the population Os 2709 and Os 2703, respectively. The largest part of the segments
originating from inducer were the single pairs of bases and most doubled haploid lines
were completely homozygous on the locus where the inducer differed from both parents,
suggesting that elimination of the inducer genome occurred after fertilization. Taking all
aspects into account, the in vivo haploid induction method has proven to be a suitable
method for obtaining maize lines.

Key words: maize, in vivo haploid induction, haploid inducer, doubled haploid lines, F, ge-
neration, SNP analysis.
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U Hrvatskoj je Secerna repa vrlo vazna industrijska kultura koja se primarno uzgaja kao
sirovina za dobivanje Secera. Privredni znacaj imaju i nusproizvodi koji nastaju pri izdva-
janju Secera iz korijena: repini rezanci, melasa i saturacijski mulj - karbokalk. Optimalan
broj biljaka po jedinici povrSine odreden je razlicitim ¢imbenicima kao Sto su pristupac-
nost vode, hraniva i sunceve svjetlosti te duzina vegetacije i morfologija biljke. Upravo je
zbog toga broj biljaka po jedinici povrSine od poCetka uzgoja Secerne repe bio predme-
tom brojnih istrazivanja. Sjetva Secerne repe obavlja se na razmak od 45 ili 50 cm, iako se
zbog lakSeg kretanja kroz repiSte ¢eSce sije na razmak od 50 cm. Za odredivanje razmaka
sjemena u redu ¢esto odlucujuci ¢imbenici budu kvaliteta predsjetvene pripreme tla i
procjena smanjenja broja biljaka zbog smanjene poljske klijavosti i nicanja, kao i Stetnika
u proljece, koji se javljaju u fazi klijanja i nicanja. Pravilan raspored biljaka osigurava ujed-
naceniju opskrbu hranivim tvarima, dovoljnu kolicinu svjetlosti i vode, Sto povecava ucinak
fotosinteze i doprinosi vec¢em udjelu suhe tvari u korijenu Secerne repe.

Cilj je ovog istrazivanja bio utvrditi utjecaj vegetacijskog prostora i genotipa na prinos i
kvalitetu korijena Secerne repe.

Poljski pokus postavljen je na dva lokaliteta u istoénoj Hrvatskoj (Zupanja i Vrbanja) u 2014.
i 2015. godini. Sjetva Secerne repe je obavljena u optimalnom roku. U sjetvi su koristeni
hibridi Colonia, Serenada, Fred i Danton. Meduredni razmak sjetve je bio 50 cm te su zbog
formiranja razlicitog broja biljaka po jedinici povrSine unutar reda postavljena cetiri razli-
Cita razmaka: 13 cm - 140 000 biljaka ha, 15 cm - 100 000 biljaka ha™, 17 cm 80 000 biljaka
ha'i 19 cm 60 000 biljaka ha™. Na obje lokacije obavljene su uchicajene agrotehnicke
mjere njege za proizvodnju Secerne repe. Obavljene su sve redovne mehanicke i kemijske
zastite protiv korova u obje godine istrazivanja. Niti jedne godine nije provedena zastita
od Stetnika. Zastita od pjegavosti lista (Cercospora beticola Sacc.) je u 2014. godini, zbog
jaceg intenziteta infekcije na obje lokacije, obavljena u Cak Cetiri navrata, dok je u 2015.
godini zaStita obavljena u tri navrata. Na kraju vegetacije vadenje Secerne repe obavljeno
je rucno. Prinos korijena (t ha') i kvaliteta korijena (sadrzaj Secera u korijenu, Na, K i a-
amino N) odredeni su nakon vadenja korijena u laboratoriju $ecerane Sladorana d. d. Zu-
panja (Zupanja). Nakon kemijske analize pomoéu Braunschweigerovih formula (Buchholz i
sur., 1995.) utvrdeni su iskoristenje Secera na repu (%) i prinos $ecera (t ha).
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Prosjecan prinos karijena u 2014. iznosio je 934 t ha', sadrzaj Secera 13,1%, dok je u 2015.
godini prosjecan prinos korijena iznosio 615 t ha, a sadrzaj Secera 15,4%. Prosjecno iskori-
Stenje Secera na repu u 2014. godini iznosilo je 11,2%, dok je u 2015. godini bilo za 24% vece i
iznosilo prosjecno 13,6%. Prinos Gistog Secera je u 2014. godini iznosio prosje¢no 10,5 t ha™,
dok je u 2015. godini bio manji za 2,1 t ha' i iznosio prosjecno 84 t ha™. Ovisno o razmaku
sjetve, bolji rezultati ostvareni su sjetvom na manji razmak unutar reda te je prosjecno
najbolji prinos korijena ostvaren je kod 100 000 biljaka ha (82,8 t ha), sadrzaj $ecera u
korijenu kod 140 000 biljaka ha™ (14,5%) i prinos Cistog Secera kod 100 000 biljaka ha' (10,3 t
ha). Najmanji prinos korijena (699 t ha'), prinos Gistog $ecera (8,6 t ha') i sadrzaj Secera
(141%) ostvaren je kod 60 000 biljaka ha™. Hibrid Serenada ostvario je najveci prosjecan
prinos korijena (811t ha'), dok je Colonia imao najveci sadrzaj Secera u korijenu (14,5%) i
prinos Cistog Secera (9,7 t ha').

Prema prosjeku pokusa najbolji prinos korijena (812 t ha”), sadrzaj Secera (14,5%) i pri-
nos Gistog Secera (10,1t ha') ostvaren kod gusce sjetve gdje je u vadenju ostvareno oko
100 000 do 120 000 biljaka ha™.

Kljucne rijeci- Secerna repa, razmak sjetve, prinos korijena, sadrzaj Secera
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Sugar beet is a very important industrial crop in Croatia, which is primarily grown as a
sugar production. The optimal number of plants per unit area is determined by various
factors such as water, nutrition and radiation, as well as vegetation period and morp-
hology of the plant. That is why the number of plants per unit area was researched in
numerous studies. Interrow spacing in sugar beet production is 45 or 50 cm. There are
several factors which influence on number of plants per unit area like the quality of prey
soil preparation, field germination, as well as pests. The proper arrangement of plants
ensures a more balanced supply of nutrients, a sufficient amount of light and water, whi-
ch increases the effect of photosynthesis and contributes to a higher proportion of dry
matter in the root of sugar beet. The aim of this study was to determine the influence of
vegetation space per plant and genotype on yield and quality of sugar beet root.

The field trail was set up in two locations in eastern Croatia (Zupanja and Vrbanja) in 2014
and 2015. Sowing was done within the optimal time. Hybrid Colonia, Serenade, Fred and
Danton were used. The interrow spacing was 50 cm and there were set four different
intrarow spaces:13 cm - 140 000 plants ha, 15 cm - 100 000 plants ha™, 17 cm 80 000 plants
ha' and 19 cm 60 000 plants ha™. At both locations, the usual agrotechnical measures
for the production of sugar beet were performed. All regular mechanical and chemical
protection against weeds was made in both research years. No pest control has been
carried out for one year. Treatments against Cercospora beticola Sacc were done 4 times
in 2014, and three times in 2015. At the end of the vegetation, sugar beet harvest was done
manually. The root yield (t ha”) and the root quality (root sugar content, Na, K and a-amino
N) were determined in the Sugar factory "Sladoran d.d. Zupanja" After chemical analysis
with the Braunschweiger formulas (Buchholz et al., 1995), sugar loss to mollases (%) and
sugar yield (t ha”) were determined.

The average root yield in 2014 was 934 t ha”, sugar content was 131%, while in 2015 the
average root yield was 615 t ha™ and sugar content 154%. The average extractable sugar
in 2014 was 11.2%, while in 2015 it was 24% higher and averaged 13.6%. The yield of white
sugar in 2014 was 10.5 t ha!, while in 2015 it was 21t ha” smaller and averaged 84 t ha™.
Depending on the sowing density, better results were achieved by sowing on a smaller
space within the row and the best root yield was averaged at 100,000 plants ha' (82,8 t
ha), sugar content in root at 140,000 plants ha' (14.5%) and white sugar yield at 100 000
plants ha' (10.3 t ha"). The lowest root yield (69.9 t ha"), white sugar yield (8.6 t ha) and
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sugar content (141%) was achieved at 60 000 plants ha'. Hybrid Serenada achieved the
highest average root yield (811t ha'), while Colonia had the highest sugar content in the
root (14.5%) and the white sugar yield (9.7 t ha™).

Generally, the best root yield (81.2 t ha™), sugar content (14.5%) and white sugar yield (101
t ha) were achieved at plant population about 100 000 and 120 000 plants ha™.

Key words: sugar beet, plant population, root yield, sugar content
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Ergonomija je znanost koja se bavi izu¢avanjem odnosa Covjek-radno mjesto-uvjeti rada.
Utjecaj mehanickih vibracija javljaju se kao posljedica gibanja traktora, rada motora, ele-
menata transmisije, prikljucnog stroja te radne brzine kao bitnog ¢imbenika koji utjece
na nastanak vibracija. Buka je posljedica rada traktorskog motora, rada elemenata tran-
smisije, ispusne cijevi, proCistaca za zrak te rada prikljucnog stroja ili oruda. Negativan
utjecaj buke i vibracija na rukovatelja ocituje se u smanjenju koncentracije rukovatelja,
povecanoj razdrazljivosti, a javljaju se poremecaji pri disanju, ucestalije su pogreske ti-
jekom rada, brze se javlja umor $to ujedno utjece na ucinak ili proizvodnost agregata.
Hipoteza istrazivanja temelji se na pretpostavci da ¢e se pri razlicitim eksploatacijskim
parametrima (podlogama, brzinama gibanja i tlakovima zraka u pneumaticima poljopri-
vrednog traktora) znacajno razlikovati i istrazivane velicine (buka u kabini traktora, vibra-
Cije trupa i sustava ruka-Saka rukovatelja) te da ce se izmjerene vrijednosti istrazivanih
veli¢ina znaCajno razlikovati u odnosu na vrijednosti istih veli¢ina u kontraliranim uvjetima
tijekom ispitivanja na ispitnim trakama. Cilj istrazivanja je provjera postavljene hipoteze
na temelju utvrdivanja zavisnosti istrazivanih veliCina i eksploatacijskih parametara te
izrade modela optimalizacije brzine gibanja i tlaka zraka u pneumaticima za pojedine
istrazivane podloge.

Istrazivanje ¢e biti provedeno na traktoru Landini tipa Powerfarm 100, snage 68 kW pri gi-
banju po proizvodnim poljoprivrednim povrSinama i pristupnim putovima Poljoprivredne i
veterinarske Skole Osijek. Mjerenje proizvedene razine buke i mehanickih vibracija koje se
prenose na trup i sustav ruka-Saka rukovatelja poljoprivrednog traktora biti ¢e obavljene
pri gibanju po Cetiri (&) razlicite agrotehnicke podloge i dvije (2) podloge (ispitne trake,
glatke i grube) sukladno normi HRN 1SO 5008, 6396, 5131, 2631-1, 2631-4, 5349-11 5349-2. Br-
zine gibanja traktora po podlogama biti ¢e odabrane u skladu sa spomenutom normom i
iznositi ¢e 1,2, 3, 4,516 km h™. Pri istraZivanju tlak zraka u pneumaticima biti ¢e propisani,
manji od propisanog i veci. Buka ¢e biti mjerena zvukomjerom Metrel (MI 6201 Multinorm)
opremljenim s mikrofonom filtera A. Mehanicke vibracije bit ¢e mjerene uredajem MMF
(VM30) opremljenim s senzorom za mjerenje vibracija trupa i sustava ruka-$aka rukova-
telja. Statisticka obrada i interpretacija rezultata uz deskriptivnu statistiku obuhvacat ce
i trofaktorijalnu analizu varijance (ANNOVA - AxBxC] u Sest repeticija - mjerenja. Nadalje,
biti ¢e obavljen test multiple korelacije i regresijske analize vaznijih odnosa izmedu ¢im-
benika kao nezavisnih varijabli te vibracija i buke kao zavisnih. Vrijednosti koje se pokazu
kao visokosignifikantne dodatno ¢e se prikazati odgovarajucom grafickom funkcijom i
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pripadaju¢om jednadzbom regresije za opis odabranih - znacajnijih veza. U razvoju trak-
tora od povijesti pa sve do danas s ergonomskog stanovita sve se vise ulaze u udobnije
kabine, sjedala te u istraZivanje ogibljenja zbog udobnosti uslijed vibracija. Ovaj doktorski
rad izravno Ce dati uvid u razinu mehanickih vibracija (sustav ruka - $aka i trup) i buke
u kabini rukovatelja tijekom gibanja poljoprivrednog traktora po razlicitim agrotehnic-
kim podlogama, pri razli¢itim brzinama gibanja i razli¢itim tlakovima zraka pneumatika
traktora. Neizravno Ce biti utvrdeno utjecu li promatrane veli¢ine na zdravlje rukovatelja
te time i na kvalitet i proizvodnost rada. Brojna istrazivanja u okviru mjerenja vibracija
trupa i sustava ruka-$aka rukovatelja traktora obavljana su na traktorima koji rade u
kontroliranim uvjetima koja se znatno razlikuju od realnih uvjeta uporabe u eksploataciji.
Stoga, provedeno bi istrazivanje u okviru ovog doktorskog rada dalo znanstveni doprinos
daljnjoj analizi rezultata kako u svrhu usavrSavanja testnih metodologija tako i u primjeni
dobivenih zaklju¢aka u proizvodnoj praksi.

Kljucne rijeci: agrotehnicke podloge, buka, vibracije, traktor, rukovatelj.
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Ergonomics is a science that deals with the relationship between man-workplace-wor-
king conditions. The impacts of mechanical vibrations occur because of the motion of the
tractor, the engine operation, the transmission elements, the coupling machine and the
working speed as an essential factor affecting the formation of vibrations. The noise is
a consequence of the operation of the tractor engine, the operation of the transmission
elements, exhaust pipe, air filter and the operation of the connected machine or tool.
Negative impacts of noise and vibrations on the operator are apparent in reducing ope-
rator concentration, increased irritability, breathing problems, and errors that are more
frequent during work tasks, faster tiredness, which also affects the performance or pro-
ductivity of the aggregate. The hypothesis of the research is based on the assumption
that different exploitation parameters (substrates, speeds and air pressures in agricul-
tural tractor pneumatic) will considerably vary investigated parameters (noise in the tra-
ctor cab, body vibration and hand-arm system). Further, the measured values of the in-
vestigated parameters will be significantly different from those of the same parameters
under controlled conditions during test strip tests. The aim of the research is to verify the
set hypothesis based on the determination of the dependence of the investigated para-
meters and exploitation parameters and the development of the model of optimization
of tractor movement velocity and air pressure in the tires for the individual investigated
surfaces. The research will be carried out on a Landini Powerfarm 100 agricultural tractor,
with a power output of 68 kW. Place of investigation will be agricultural production areas
and access roads of the Agricultural and Veterinary High School in Osijek. Measurement
of the produced noise and mechanical vibration levels transmitted to the body and the
hand-arm system of the agricultural tractor operator shall be performed with the tractor
movement over four (4) different agrotechnical surfaces and over two (2) test surfaces
(test track, smooth and rough) according to HRN IS0 5008, 6396, 5131, 2631-1, 2631-4, 5349-1
and 5349-2. Movement speeds of tractor will be selected according to the above standard
and will be 1, 2, 3, 4,5 and 6 km h. In the research, pneumatic (tire) air pressure will be
prescribed, lower than prescribed and higher. The noise will be measured by a Metrel's (Ml
6201 Multinorm) sound amplifier equipped with Class 1 microphone with A filter. Mechani-
cal vibrations will be measured by an MMF's (VM30) device equipped with a vibration sen-
sor for whole body and a vibration sensor for hand-arm system. Statistical analysis and
interpretation of results with descriptive statistics will include a three factorial analysis
of variance (ANOVA - AxBxC) in six repetitions - measurements. Furthermore, a test of
multiple correlations and regression analysis of major relationships between factors as
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independent variables and vibration and noise as dependent variables will be performed.
The values, that are highly significant, will also be shown with the appropriate graphical
function and the associated regression equation for describing the selected - significant
connections. In the development of a tractor design from history to the present, from an
ergonomic point of view, more and more are invested in more comfortable cabins, seats,
and in suspension exploration because of comfort due to vibration. This dissertation will
directly provide insight into the level of mechanical vibration (hand-arm and body system)
and noise in the operator cabin during the movement of the agricultural tractor on vario-
us agrotechnical surfaces at different speeds of movement and different air pressure of
the tractor pneumatic. It will be indirectly determined whether the observed parameters
affects the health of the operator and thus the quality and productivity of the work.
Numerous researches about vibration measurements of the whole body and hand-arm
systems of the tractor operator have been performed on tractors that operate under
controlled conditions. Those conditions are significantly different from the real conditi-
ons, conditions in exploitation. Therefore, the research carried out within this dissertation
will provide a scientific contribution to further analysis of results in order to improve the
test methodology and the application of the conclusions in production practice.

Keywords: agrotechnical surfaces, noise, vibrations, tractor, operator.
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Intenzivnim agrotehnickim zahvatima, pa time i obradom tla kao njenom sastavnicom,
moze se znaCajno utjecati na povecanje prinosa, ali i degradaciju agroekosustava. Prable-
matika zbijanja tla i njegovi posredni i neposredni ucinci na rast i razvoj usjeva predstav-
ljaju sve vazniji fokus znanstvenih istrazivanja. Cilj istrazivanja temelji se na pretpostavci
da ¢e razliciti sustavi obrade tla i eksploatacijski parametri sjetve poput brzine i radnih
tlakova u pneumaticima utjecati na smanjenje zbijanja tl, fizikalna svojstva tla, utroska
goriva i vremena u radu te tvorbu prinosa istrazivanih kultura. Osim toga istrazivanjem
Ce se analizirati utjecaj primjene odgovarajucih brzina sjetve i radnih tlakova u pneuma-
ticima pogonskih i prikljucnih agregata na teSkom pseudoglejnom tlu Brodsko-posavske
Zupanije. Pokus Ce biti postavljen kao patpuno randomizirani blok dizajn u Cetiri repeticije
s glavnim faktorom “sustav obrade tla", podfaktorom “radna brzina" pri sjetvi i podpodfak-
tor "tlakovi pneumatika u sjetvi". StatistiCka obrada podataka poput mjerenja zbijenosti
tla, dubine obrade, brzine, utroska goriva, utroSenog vremena u radu, predjetvenog profi-
lograma tla, pokrivenosti povrSine zetvenim ostatcima, raspodjele sjemena i biometrijske
komponente provest ¢e se po split - split - plot rasporedu putem racunalnog programa
analize varijance.
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Intensive agrotechnical interventions, and soils tillage as its component, can significantly
affect to yield and increase degradation of agroecosystems. The problems of soil com-
paction and its indirect effects on growth and crops development has important focus of
scientific research. Aim of this research is based on the assumption that different soil ti-
llage systems and sowing exploitation parameters such as speed and working pressures
in tractor pneumatic will affect on soil compaction reduction, soil physical properties,
fuel consumption and lost of time in operation and yield of exploration cultures. Research
will analyze the impact of the application of the appropriate sowing speeds and working
pressures in the pneumatic drives of the propulsion and coupling tools on the heavy
pseudo-pollutant soil of Brodsko-Posavska County. The experiment will be set up as a
fully randomized block design in four repetitions with the main factor “soil treatment
system’, the "working speed" as subfactor at the sowing and the subsection “pressures
of the tractor pneumatic during sowing" as subsection. Statistical data processing such
as soil compactness, processing depth, speed, fuel consumption, time spent in operation,
sowing soil profilography, coverage of harvest residues, seed distribution and biometric
components will be performed by split - split - plot scheduling by computer software of
variance analysis.
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Suhi trop kukuruza sa otopinom (eng. DDGS - Dried distillers grains with solubles) je nu-
sproizvad industrije etanola koji se danas najviSe koristi kao biogorivo, odnosno dodatak
benzinu, gdje su najveci svjetski proizvodaci S.A.D., a prati ga Brazil (zauzimaju 90% svjet-
ske proizvodnje). Kao najcesca sirovina od koje se proizvodi etanol je kukuruz, ali se koristi
i pSenica, Secerna trska i u manjoj mjeri sirak. Zbog visokog udijela Skroba kukuruz Cini
osnovnu Zitaricu za dobivanje etanola (Ethanol Industry Outlook, 2013). Visoka nutritivna
vrijednost DDGS-a u odnosu na druga krmiva obiljezava ga kao vrlo kvalitetni dodatka
hranidbi domacih Zivatinja. Koristi se kao dodatak u hranidbi peradi, svinja i goveda, aliiu
hranidbi riba, ovaca, pasa i konja. Kako troskovi stocne hrane sudjeluju u ukupnim tros-
kovima oko 70% (Wang i sur., 2007) za ekonomicnu proizvodnju bitno je obrok maksimal-
no optimizirati. Suhi kukuruzni trop sa otopinom je slican zrnu kukuruza (Babcock i sur.,
2008), glavna razlika je u tome $to najveci dio $kroba u zrnu fermentira u procesu proi-
zvodnje etanola pa tako sadrzi puno manje tog slozenog ugljikohidrata. Cilj istrazivanja je
utvrditi utjecaj razlicitih razina DDGS-a u krmnim smjesama tovnih pilica na: proizvodne
pokazatelje, vrijednosti odabranih krvnih (hematoloskih, biokemijskih i acidobaznih) poka-
zatelja, mikrobiolosku floru sadrZaja crijeva te prisustvo odabranih, bakterijske uzrocnike
u brisevima kloake, kvalitetu pileceg mesa, ponasanje, opce zdravstveno stanje i mortali-
tet. U istrazivanju ce se koristiti ¢e se ukupno 240 jednodnevnih seksiranih muskih pilica
provencijencije Ross 308, podjeljenih u tri skupine (40 pilica u svakoj skupini), od kojih je
jedna kontrolna (K), a druge dvije su pokusne skupine (P1, P2). Biti ¢e izvedena dva ponav-
ljanja. Tov Ce trajati 42 dana. PiliCi ¢e se drzati na podu, na drvenoj strugotini i trajati ce
42 dana. 0d 1. - 21. dana pili¢i ¢e se hraniti smjesom starter, a od 22. - 42- dana smjesom
finisher. Kontrolna skupina hraniti ¢e se standardnom krmnom smjesom bez dodatka
DDGS-a, dok ¢e se u pokusne skupine dodavati DDGS u omjerima; P1 - 15%, P2 - 25%, od
prvog dana do kraja istrazivanja. Uzimanje krvi biti ¢e obavljeno 21. i 42. dana za potrebe
biokemijskih analiza i acidobaznog statusa. Na kraju pokusa iz svake skupine 10 pilica ce
biti Zrtvovano i uzeti Ce se klaonicki pokazatelji (masa trupa, i dijelova trupa, ph mesa, ,
boja mesa...). Rezultati pracenih pokazatelja trebali bi odgovoriti na pitanje koji udio DD-
GS-a u krmnim smjesama tovnih pilica pruza najbolji biokemijski i acidobazni status te
mikrobilosku floru sadrzaja organizma tovnih pili¢a. Novija hranidbena rjeSenjima u pri-
premi starter, finisher smjesa za tovne pilice, proistekla iz pozitivnih rezultata istrazivanja,
doprinijet ¢e vecoj racionalizaciji hranidbe tovnih pilica, i dati odgovor koja koncentracija
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DDGS-a, u krmnoj smjesi je pogodnija u tovu pilica.Dobiveni rezultati doprinijet ¢e kvali-
tetu pileceg mesa. Ocekuje se predlozenim rjeSenjima u hranidbi tovnih pilica povecanje
proizvodnih rezultat uz kontrolirano pracenje zdravstvenog stanja, te smanjenja gubitaka
tijekom uzgoja, Sto Ce izravno utjecati na manje troSkove proizvodnje, odnosno, veci profit
U uzgoju tovnih pilica hranjenih s DDGS-om.
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DDGS is a by-product of the ethanol industry, which is the most widely used biofuel, or ga-
soline additive, where most of the world's US producers are followed by Brazil (accounting
for 90% of world production). The most common raw material from which the ethanol is
produced is corn, but wheat, sugar cane and, to a lesser extent, whey are used. Due to
the high starch content, maize is the basic grain for ethanol production (Ethanol Industry
Outlook, 2013). The high nutritional value of DDGS compared to other feedstuffs marks it
as a very high quality animal feed supplement. Used as an additive in feeding poultry, pigs
and cattle, but also in feeding fish, sheep, dogs and horses. As the costs of fodder food
participate in the total cost of about 70% (Wang et al., 2007) for economical production,
the essential meal is maximally optimized. The dry corn quartz with the solution is similar
to corn grain (Babcock et al,, 2008), the main difference being that most of the starch is
fermented in the process of ethanol production and thus contains much less of that com-
plex carbohydrate. The aim of the research was to determine the influence of different
levels of DDGS in chicken breeding mixtures on: production indicators, values of selected
blood (hematologic, biochemical and acid-base] indicators, microbiological flora of inte-
stinal contents, and presence of selected bacterial pathogens in cloves of chicken, be-
havior, general health and mortality. A total of 240 single-day sex-married chicken chicks
provoked by Ross 308 will be used in the study, divided into three groups (40 chickens in
each group), one of which is a control (K], and the other two experimental groups (P1, P2).
Two repetitions will be made. It will last for 42 days. The chickens will stay on the floor,
on wooden shutters, and will last for 42 days. From the st to the 21st day chickens will
be fed with a starter mixture and from 22 to 42 days with a finisher mixture. The control
group will be fed to a standard feed mix without the addition of DDGS, while DDGS will be
added to the assay groups in ratios; P1 - 15%, P2 - 25%, from the first day until the end of
the research. Blood will be taken on days 21 and 42 for biochemical analysis and acid-bin-
ding status. At the end of each experiment, 10 chickens will be sacrificed and slaughter
indicators will be taken (hull mass, and hull parts, ph meat, meat color ...J. The results of
the follow-up indicators should answer the question of which DDGS share in fattening
chicken breasts provides the best biochemical and acid-base status and microbial flora
of the chicken fatty body content. The newer nutritional solutions in the preparation of
the starter, finisher chicken breeding mixture, resulting from positive research results
will contribute to greater rationalization of fattening chickens, and to give the answer
that the DDGS concentration in the feed mixture is more suitable in chicken. The results
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obtained will contribute to the quality chicken meat. The proposed solutions to fattening
chickens are expected to increase production output with controlled health monitoring
and reduce crop losses, which will directly affect lower production costs, ie higher profits
in DDGS-fed chickens.
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Peradarstvo se smatra vrlo vaznom granom stocarstva kod nas, a i u svijetu. Intenzivno
se razvijalo posljednjih desetljeca. Zajedno sa intenzivnim razvojem ove grane stocarstva
povecavala se i potrosnja osnaovnih proizvoda peradarstva, mesa i jaja. Uzgoj brojlera pred-
stavlja integralni dio ukupnog procesa proizvodnje mesa. Kako su pilici brojleri vrlo osjet-
ljiva kategorija, samo u optimalno kontroliranim uvjetima objekta oni se brzo adaptiraju i
uspostavljaju normalan rezim hranidbe i napajanja. Prema misljenju struke upravo su prvi
dani tova najvazniji za dostizanje maksimalnog genetskog potencijala rasta. Osnovni uvjeti

koje treba ispuniti u objektima su:
- optimalna temperatura i relativna vlaznost zraka,
- odgovarajuci sustav ventilacije (osigurava redovitu i potrebnu izmjenu zraka u objektu),

- odgovarajuca osvjetljenost objekta, koristeCi intenzivnije svjetlo prvih sedam dana, a
zatim postupno smanjujuci intenzitet svjetla,

- vrlo vazan paragenetski Cimbenik je hranidba uravnotezena prema energetskoj vrijed-
nosti te odnosu prema proteinima, aminokiselinama, masnim kiselinama, mineralima i
vitaminima.

U ovom istrazivanju ispitivana je frakcija caklastog endosperma kukuruza u tovu pilica, te
njen utjecaj na proizvodne pokazatelje pilica, oksidativni status mesa i klaonicka svojstva
pile¢ih trupova.

Prakticni dio istrazivanja utjecaja upotrebe frakcije caklastog endosperma kukuruza u
hranidhi brojlerskih pilica je provedeno jednofaktorijalnim pokusom sa ukupno cetiri tre-
tmana hranjenja. Pokus je izveden u specijaliziranim pokusnim objektima Instituta za sto-
Carstvo u Beogradu, na brojlerskim pilicima teskog linijskog hibrida Ross 308, tjekom 2014.
godine. Istrazivanjem je bilo obuhvaéeno ukupno 480 pilica, rasporedenih u 12 jednakih
odjeljenja. U svakoj od Cetiri skupine su bila tri odjeljenja sa po 40 pili¢a, ukupno u skupini
120 pilica. Mjerenje tjelesne mase je bilo izvrSeno na kraju svakog tjedna individualnim
mjerenjem pilica, a uz pomoc¢ tehnicke vage preciznosti od 107 kg. U okviru ispitivanja
antioksidativnog statusa pilica radena je analiza TBARS-a u mesu. Radilo se odredivanje
sadrzaja malonaldehida (TBK-test). U cilju ispitivanja klaonickih pokazatelja mesa broj-
lerskih pilica metodom slucajnog uzorka je odabrano po deset pilica (59, 53 za svaki
ispitivani tretman. Na taj nacin je odabrano Ukupno 40 pilica kojima je izmjerena tjelesna
masa prije klanja.

Iz naSeq istrazivanja vidljivo je da su najbolje rezultate tjelesnih mase, u prvom tjednu,
imali pilici pokusne skupine Il (160,72 g), u drugom tjednu pokusa su kod pilica kontrolne
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skupine zabiljezene najvece vrijednosti (404,63 g), dok su u trecem tjednu pokusa najbolje
vrijednosti utvrdene kod pilica pokusne skupine | (800,50 g). Od Cetvrtog tjedna, pa do
kraja pokusa najvecu tjelesnu masu su imali piliéi kantrolne skupine, i to u etvrom tjednu
masu od 138411 g, u petom tjednu pokusa (194739 g) i u Sestom tjednu 2396,99 g. Prema
naSim rezultatima ne moze se pouzdano zakljuciti da upotreba caklastog endosperma
kukuruza u hranidbi brojlera moze imati pozitivan utjecaj na tjelesnu masu pilica.

Prateci TBARS (parametar uzeglosti mesa) u mesu pilica u prvom mjerenju (u svjezem
mesu) najvece vrijednosti su bile kod pilica kontrolne skupine (0,098 mg MAL/kg), po-
tom nize zabiljezene vrijednosti kod pilica pokusne skupine Il (0,078 mg MAL/kg), jo$
nize vrijednosti imalo je meso pilica pokusne skupine | (0,068 mg MAL/kg), dok su najnize
zabiljezene u prvom mjerenju bile u mesu pilica pokusne skupine I {0,065 mg MAL/kg).
Statisticki znacajno vece (P<0,05) vrijednosti TBARS-a u prvom mjerenju su postigli pilici
kontrolne skupine u odnosu na pilice pokusne skupine |'i ll. U drugom mjerenju TBARS-a
(nakon sedam dana) najvise vrijednosti su zabiljezene u mesu pilica pokusne skupine
Il (0,095 mg MAL/kg) a nesto nize u mesu pilica pokusne skupine | (0,08 mg MAL/kg).
Pilici kontrolne skupine imali su vrijednost TBARS-a (0,068 MAL/kg), dok su znacajno nize
vrijednosti evidentirane u mesu pilica pokusne skupine Il (0,048 mg MAL/kg). Statistic-
ki znacajno veca (P<0,05) razlika u vrijednosti TBARS-a 7 u mesu utvrdena je kod pilica
pokusne skupine Il u odnosu na pilice pokusne skupine lll, ali i znacajno veca kod pilica
pokusne skupine | u odnosu na pilice pokusne skupine Ill. Tjelesna masa pred klanje bila
je najveca kod pilica kontrolne skupine (2630,00 g), a najniza kod pilica pokusne skupine Il
(2463,20 g). Masa klasicne obrade bila je najveca kod pilica kontrolne skupine (2150,70 g),
dok je najniza bila kod pilica pokusne skupine Il (2028,52 g). Najbolji randman ostvarili su
pilici pokusne skupine 11l (82,35 %), dok su najlosiji randman imali pili¢i pokusne skupine |
(8159 %). Mogli bismo zakljugiti da najveci udio caklastog Skroba u smjesama za hranidbu
pilica (75 %), daje najbolje rezultate u pogledu randmana pilica. Vrijednosti mase za peci
bile su najvise kod pilica kontrolne skupine (200179 g), dok je najniza ostvarena kod pilica
pokusne skupine 111 (1889,90 g).

Na temelju rezultata pracenih pokazatelja moguce je zakljuciti :

- da upotreba caklastog endosperma kukuruza u ishrani pili¢a nije imala pozitivan uci-
nak na tjelesnu masu pili¢a pokusnih skupina u nasem istrazivanju, iako su se sta-
tisticki znacajne razlike javljale povremeno, ipak najbolje tjelesne mase, osim u prvom
i trecem tjednu pokusa, ostvarene su kod pilica kontrolne skupine

- da je doSlo do pozitivnog utjecaja na parametar oksidativne vrijednosti (TBARS-a u
mesu] jer je hranidba sa udjelom caklastog Skroba u obroku utjecala na veéu stabil-
nost oksidacije lipida.

- danije bilo utjecaja hranidbe, caklastim endospermnom kukuruza, na brojne klaonic-
ke pokazatelje, a neke pozitivne razlike koje su se i javile, nisi bile i statisticki znaCajne.

Kljucne rijeci: kukuruz, caklasti endosperm, brojleri, TBARS
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Poultry farming is considered a very important livestock breeding branch in our country,
but also in the world. It has been intensively developed over the past decades. Together
with the intensive development of this branch of livestock breeding, the consumption of
basic products of poultry, meat and eggs increased. Breeding broilers is an integral part
of the overall meat production process. As broiler chickens are a very sensitive category,
only in optimally controlled conditions of a facility they are quickly adapted and establish
a normal feed and power regime. In the opinion of the profession, their first days are the
most important for achieving the maximum genetic potential of growth. The basic condi-
tions to be met in the facilities are:

- optimal temperature and relative air humidity,
- adequate ventilation system (ensures regular and necessary air exchange in the facility),

- adequate illumination of the object, using a more intense light for the first seven days,
then gradually reducing the intensity of the light,

- averyimportant paragenetic factor is the nutrition balanced according to the energy
value and the relation to proteins, amino acids, fatty acids, minerals and vitamins.

In this study, a fraction of the hard endosperm of corn in fattening chickens was studied,
as well as its impact on chicken production parameters, the oxidative status of the meat
and the slaughtering properties of chicken corpses. Material and methods: A practical
part of the study of the impact of the use of the fraction of the hard endosperm of corn
in the feeding of broiler chickens was conducted by a single-factorial experiment with a
total of four feeding treatments. The experiment was carried out in specialized experi-
mental facilities of the Institute for Animal Husbandry in Belgrade, on the broiler chickens
of the heavy line hybrid Ross 308, during 2014. The survey included a total of 480 chickens,
distributed in 12 equal divisions. In each of the four groups, there were three departments
with 40 chickens, in total 120 chickens. Measurement of body mass was performed at the
end of each week by individual measurements of chickens, with the help of a technical
scale of precision of 107 kg. In the examination of the antioxidant status of chickens,
TBARS analysis in meat was performed. The determination of the malonaldehyde content
(TBK-test) was carried out. In order to examine the slaughterhouse properties of broiler
chicken meat by the random sample method, ten chickens (59, 53] were selected for
each treatment. In this way, a total of 40 chickens were selected to measure the weight
of the body before slaughter.

From our research, it is evident that the best results of body masses had chickens of
experimental group Il (160.72 g) in the first week; in the second week of the experiment
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the highest values were recorded in the control group chickens (404.63 g), while in the
third week of the experiment, the best values were found in the chickens of experimental
group | (800,50 g). From the fourth week, until the end of the experiment, the highest body
weight had chickens of the control group, i.e. in the fourth week weight was 138411 g, in
the fifth week of the experiment 1947.39 g and in the sixth week 2 396.99 g. According to
our results, it cannot be reliably concluded that the use of a hard endosperm of corn in
broiler feeding can have a positive effect on the body mass of chickens.

Following the TBARS (meat rope parameter] in chicken meat in the first measurement (in
fresh meat), the highest values were in the control group chickens (0.098 mg MAL / kg),
followed by the lower values in the chickens of experimental group Il (0.078 mg MAL / kg) ,
even lower values were found in the chickens of the experimental group | (0.068 mg MAL /
kg), while the lowest recorded in the first measurement were in the chicken experimental
group I (0.065 mg MAL / kg). Statistically significantly (P <0.05) higher values of TBARS in
the first measurement were achieved by chickens of the control group compared to the
chickens of experimental groups | and II.

In the second measurement of TBARS (after seven days), the highest values were recor-
ded in chicken experimental group Il (0.095 mg MAL/kg) and somewhat lower in chicken
experimental group | (0.08 mg MAL/kg). Control group chickens had the value of TBARS
(0.068 MAL / kg), while significantly lower values were recorded in chicken experimental
group 111 (0.048 mg MAL/kg). Statistically speaking, significantly larger (P <0.05) difference
in TBARS 7 in meat was found in the chickens of experimental group Il in relation to the
chickens of experimental group I, but also significantly higher in the chickens of the
experimental group | compared to the chickens of the experimental group IIl.

The body mass before slaughter was the highest in control group chickens (2 630.00 g),
and the lowest in the chickens of the experimental group Il (2 463.20 g). The classical
treatment mass was the highest in control group chickens (2 150.70 g}, while the lowest
was in the chickens of experimental group Il (2 028.52 g). The best yield was made by
the chickens of the experimental group |1 (82.35%), while the worst yield had chickens of
the experimental group | (81.59%). We could conclude that the highest proportion of hard
starch in chicken feeding stuff (75%) gives the best results in regards to chicken yield. The
values of the mass for baking were the highest in the control group chickens (2 00179 g),
while the lowest was achieved in the chickens of the experimental group |1l (188990 g).

Based on the results of the indicators monitored, it is possible to conclude the following:

- the use of a hard endosperm of corn in chicken nutrition did not have a positive effect
on the body mass of the chickens of the experimental groups in our study, although
statistically significant differences occurred occasionally, however, the best body ma-
sses, except for the first and third week of the experiment, were achieved with the
control group of the chickens

- there was a positive influence on the oxidative value parameter (TBARS in the meat),
since the nutrition with the amount of hard starch in the meal influenced the higher
stability of lipid oxidation.

- there was no effect of nutrition, hard endosperm corn, on numerous slaughterhouse
indicators, and some positive differences that were reported were not statistically
significant.

Key terms: corn, hard endosperm, broilers, TBARS
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PSenica pripada porodici Poaceae, potporodici Pooideae i rodu Triticum, kulturna forma
je Triticum aestivum. Posljednjih 100 godina prosjecne temperature na Zemlji porasle
su za preko 0,5 °C. Moze se ocekivati da Ce, zbog tzv. "ucinka staklenika™, u 21. stoljecu
temperature porasti za onoliko (4-5 °C), koliko su porasle od zadnjeg ledenog doba (prije
180 tisuca godina) do danas, izazivajuci bitne promjene klime (Farmer i sur., 1989.; Keeling
i sur., 1994.. Govindasamy i sur., 2003.).

Ciljevi istrazivanja su procijeniti vrijednosti agronomskih svojstava za utvrdivanje kriteri-
ja fenotipske stabilnosti pSenice, procijeniti genetsku varijabilnost germplazme pSenice
na temelju agronomskih svojstava, identificirati sorte nositelje odredenih agronomskih
svojstava i izabrati superiorne genotipove za buduca krizanja. Analizirani genotipovi ¢e
prema fenotipskim svojstvima pokazati genetsku varijabilnost i razlicitost, a na temelju
grupiranja genotipova moci e se odabrati oni koji Ce biti pogodni za razvoj nove genetske
varijabilnosti.

Istrazivanja Ce se provesti na 150 kultivara ozime pSenice iz gen kolekcije Poljoprivrednog
fakulteta u Osijeku. Porijeklo genatipova je s pet kontinenata, a godine priznavanja se
krecu u rasponu od 100 godina. Poljski pokusi i mjerenja ¢e biti obavljeni u sklopu Uspo-
stavnoga istrazivackog projekta br. 2000 - PHENOWHEAT, financiranog od strane Hrvatske
zaklade za znanost. Pokusi e se postaviti i ocijeniti u sklopu pokusnog polja Zavoda za
sjemenarstvo i rasadnicarstvo na lokacijama Nemetin u 2013./2014,, Sarva$ u 2014./2015,,
Brijest u 2015./2016. i u 2016./2017. godini. Sjetva ¢e se obaviti Wintersteiger sijacicom na
deset redova medurednog razmaka 12,5 cm, ukupne povrsine parcele 6,25 m? Na svim
lokacijama Ce se obaviti ocjenjivanje morfoloSkih svojstava. U pokus ¢e biti ukljuceno
po 2000 biljaka svakog kultivara koje ce se posijati u jednom ponavljanju. Tijekom svake
vegetacijske godine u poljskim pokusima e se ocijeniti osam agronomskih svojstava na
25 biljaka po parcelici, a to su: visina biljke (cm), duljina klasa (cm), sklop biljaka na metru
kvadratnom, broj zrna po klasicu, broj klasi¢a po klasu, masa zrna po klasu (g), masa klasa
(g), datum klasanja, tj. broj dana od 1. sije¢nja do klasanja. U vrijeme fizioloske zrelosti
obaviti ¢e se zetva cijele parcelice sa Wintersteiger kombajnom te izmjeriti sljede¢a agro-
nomska svojstva: odvaga prinosa obracunske parcele (kg), viaga (%), hektolitarska masa
(kg) i masa 1000 zrna (g).

Istrazivanjem e se utvrditi fenotipska varijahilnost svih genotipova u istrazivanju, pri
¢emu ¢e se izdvojiti odredeni genotipovi s fenotipskom stabilnosti za dio agronomskih
svojstava. Konstantna potraga za novim izvorima adaptabilnosti i otpornosti na abiotski
i biotski stres u vrlo promjenjivim i vremenski nestabilnim uvjetima klju¢na je za razvoj
nove oplemenjivacke populacije. Rezultati ovoga istrazivanja imaju izravnu primjenu u
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oplemenjivackim programima, na temelju kojih je moguce dati preporuke za roditeljske
komponente u krizanju te formiranje novih stabilnih visokoprinosnih linija. Treba takoder
naglasiti da je u istrazivanje ukljuteno 150 domacih i stranih genotipova porijeklom s pet
kontinenata, ¢ime je omogucéena usporedba razli¢itog podrijetla, ciljeva i razdoblja ople-
menjivanja pa tako rezultati daju svoj doprinos ne samo u hrvatskim nego i u svjetskim
razmjerima.

Kljucne rijeci: pSenica, klimatske promjene, prinos, adaptabilnost, varijabilnost
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Wheat belongs to the Poaceae family, the subfamily of Pooideae and the genus Triticum,
the cultural form is Triticum aestivum. Over the last 100 years the average temperature
on Earth has risen by over 0.5 °C. It can be expected that due to the so-called "greenho-
use effect”, in the 21 century, temperatures will rise as much (4-5 °C) as they have risen
since the last ice age (180 thousand years ago) until today, causing substantial climate
change (Farmer et al. 1989; et al., 1994; Govindasamy et al., 2003).

The research objectives are the evaluation of the agronomic properties for determining
wheat phenotypic stability criteria, the evaluation of the genetic variability of wheat ger-
mplasm on the basis of agronomic properties, the identification of the varieties that are
carriers of specific agronomic traits and the selection of the superior genotypes for futu-
re crossings. The analyzed genotypes will show genetic variability and diversity according
to phenotypic properties, and on the basis of grouping genotypes those that will be suita-
ble for the development of new genetic variability will be selected.

Research will be conducted on 150 winter wheat cultivars from the gene collection of the
Faculty of Agriculture in Osijek. The origin of genotypes is from five continents, and the
years of registration have a 100-year range. Field experiments and measurements will
be conducted within the Installation Research Project PHENOWHEAT (no. 2000) - funded
by the Croatian Science Foundation. The experiments will be set up and evaluated within
the experimental field of the Institute for Seed and Seedlings in locations Nemetin in
2013/2014, Sarva$ in 2014/2015, Brijest in 2015/2016 and 2016/2017. Sowing will be done by
Wintersteiger sowing machine on ten rows with 12.5 cm sowing spacing, with total plot
area of 6.25 m? At all locations marphological characteristics evaluation will carried out.
The experiment will include 2000 plants of each cultivar, sown in one repetition. During
each vegetation year, in the field experiments eight agronomic traits on 25 random plants
per parcel will be evaluated, namely: plant height (cm), ear length (cm), number of plants
per square meter, grain number per spikelet, spikelet number per ear, grain mass per
ear (g), ear mass (g), heading date, i.e. the number of days from January 1 until heading.
At the time of physiological ripeness, the harvest of the whole plot will be performed
using the Wintersteiger combine harvester and the following agronomic properties will
be measured: yield of the plot unit (kg), moisture (%), the hectolitre mass (kg/hl) and the
mass of 1000 grains (g).

The research will determine the phenotypic variability of all genotypes in the study, during
which certain genatypes with phenotypic stability for some of the agronomic properties
will be sorted out. Constant search for new sources of adaptability and resistance to
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abiotic and biotic stress in highly variable and time-unstable conditions is the key to the
development of a new breeding population. The results of this research have direct appli-
cation in breeding programs, based on which it is possible to make recommendations for
parenting components in the crossing and the formation of the new stable high-yielding
lines. It should also be emphasized that 150 domestic and foreign genatypes originating
from five continents have been included in the research, enabling comparison of different
origins, goals and breeding periods, so the results make their contribution not only on the
Croatian scale but also globally.

Key words: adaptability, climate change, yield, variability, wheat
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Tijekom trogodisnjeg istrazivanja (2013.-2015.) koje je provedeno na pokusalistu Poljopri-
vrednog Instituta Osijek istrazivan je utjecaj navodnjavanja (glavni ¢imbenik A), gnojidbe
dusikom (pod cimbenik B) i genotipa (pod podcimbenik C) na prinos i kakvocu sjemena
soje (Glycine max (L) Merr.). Ispitivane sorte sjemenske soje: Lucija C1, Vita C2, Ika C3 i
Tena C4 (razlicitih grupa zriobe) kreirane su na Poljoprivrednom institutu Osijek.

Navodnjavanje je provedeno u tri varijante gdje je Al bila kontrolna varijanta, A2 varijanta
racionalnog navodnjavanja, te A3 varijanta bogatog navodnjavanja. Tijekom vegetacije
mjeren je sadrzaj vode u tlu Watermark uredajem u svakoj varijanti navodnjavanja, a
navodnjavati se pocelo kada se sadrzaj vode u tlu iznosio do 60% RKV na A2, odnosno na
80% RKV u A3 varijanti.

Gnojidba mineralnim dusikom je provedena u tri varijante: varijanta B1 - kontrolna vari-
janta bez gnojidbe dusikom: varijanta B2 - gnojidba sa 100 kg N ha-1i varijanta B3 - gno-
jidba sa 200 kg N ha™. Gnojidba N je obavljena u dva navrata i to osnovna gnojidba u jesen,
jedna polovica N u obliku uree (46% N). Druga polovica dusika dodana je u tlo rotodrljacom
u proljece, predsjetvenom pripremom tla. Tijekom istrazivanja primijenjena je uobicajena

agrotehnika pri proizvodnji soje.

Analizom je utvrdeno da je primjena navodnjavanja na prinos zrna bila statisticki znacajna
u svim godinama istrazivanja. U godinama s prisutnim odstupanjima u vidu viih tempe-
ratura zraka i s manje oborina u vegetaciji (2013.) i susnoj 2015. najbolje rezultate imala je
varijanta s najviSom razinom odrzavanja sadrzaja vode u tlu (A3). U¢inak navodnjavanja na
sadrzaj bjelancevina i ulja razlikovao se po godinama istrazivanja. Najizrazenije povecanje
sadrzaja bjelancevina u zrnu zabiljezeno je u 2015. (klimatski susnoj) godini u varijanti bo-
gatog navodnjavanja. Utjecaj navodnjavanja u obje varijante (A2, A3) na sadrzaj ulja u zrnu
soje bio je statisticki znacajno manji prema kontroli samo u 2013. godini. Na fizikalna svoj-
stva zrna, masu 1000 zrna i hektolitarsku masu zrna navodnjavanje je utjecalo sa manjim
razlikama po godinama istrazivanja. Najvece povecanje mase 1000 zrna evidentirano je u
2015. godini u varijanti A3. Hektolitarska masa zrna je u 2013. i 2015. godini bila sa manjim
razlikama u varijantama navadnjavanja, a u 2014. godini gotovo ujednacena.

Gnojidba dusikom znacajno je povecala prinos zrna u obje varijante (B2 i B3) premda su

razlike izmedu razina dodanog dusika bile male. Najucinkovitija gnojidba bila je u B2 va-
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rijanti 2015. godine s toplim i vrlo susnim razdobljima u vegetaciji. Na hektolitarsku masu
zrna znacajan utjecaj imala je gnojidba dusika u 2013. godini, sa vrlo malim prosje¢nim
razlikama. Na sadrZaj bjelancevina i ulja u zrnu ucinak duSika varirao je ovisno o godini.

Gnojidba dusikom je znacajno povecala sadrzaj bjelancevina u 2013. godini, a najmanji
utjecaj gnojidbe izrazen je u pogledu sadrzaja ulja iste godine.

Utvrden je vrlo znaCajan utjecaj genotipa na sva ispitivana svojstva. Na energiju klijanja i
klijavost genotip je pokazao znaCajnost u godinama istrazivanja kao i interakcije istrazi-
vanih ¢imbenika u 2015. godini gdje je klijavost bila 100%. Utjecaj navodnjavanja i gnojidbe
na sadrzaj vode (%) u zrnu nije bio znacajan ni u jednoj godini istrazivanja. Genotip je

pokazao znaCajan ucinak na sadrzaj vode u zrnu, pogotovo u godinama sa odstupanjima
u temperaturi i oborinama.

Pozitivan utjecaj ¢imbenika na randman sjemena soje (%), potvrden je u sve tri godine
istrazivanja.

Dobiveni rezultati biti ¢e od koristi proizvodacima soje pri navodnjavanju sjemenske i
merkantilne soje kao i gnojidbe dusikom, te pravilnog odabira sorti za sjetvu u agroeko-
loSkim uvjetima Istocne Hrvatske.

Kljuéne rijeci: soja, navodnjavanje, gnojidba dusikom, genotip, prinos, kakvoca sjemena

soje
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The three-year long research (2013 - 2015) carried out on the experiment field owned by
the Agricultural Institute of Osijek was focused on assessing the influence of irrigation
(main factor A), nitrogen fertilization (subfactor B) and genotype (second subfactor C) on
the yield and on the quality of soybean seeds (Glycine max (L.) Merr.). The tested varieties
of soybean seeds were: Lucija C1, Vita C2, lka C3 and Tena C4 (referring to different groups
of ripening), all created at the Agricultural Institute of Osijek.

The irrigation was conducted in three variants, where Al was the control, A2 was a variant
of rational irrigation, and the A3 was a variant of abundant irrigation. During vegetation,
the water content in soil was measured with the Watermark device in each irrigation
variant, and the irrigation started when the water content in soil decreased to 60% SWHC
in the A2, i.e. to 80% SWHC in the A3 variant.

Fertilization with mineral nitrogen was performed in three variants: the B1 was a control
variant without nitrogen fertilization; the B2 variant referred to fertilization with 100 kg N
ha' and the B3 variant was referring to fertilization with 200 kg N ha™. The N fertilization
was applied two times, one being basic autumn fertilization with one half of N in form of
urea (46% N). The other half of nitrogen was added to soil by a rotary harrow within the
pre-sowing spring soil preparation. During the research, there were common agrotechni-
cal measures applied in soybean production.

The analysis proved that the irrigation had statistically significant influence on grain yield
in all research years. In years with deviations, such as higher air temperatures and less
precipitation in vegetation (2013), and in dry year (2015), the best result was provided by
the variant with the highest water content in soil (A3). The influence of irrigation on the
content of protein and oil was different in all research years. The highest increase of
protein content in grain was recorded in the climatic dry 2015, in the variant of abundant
irrigation. The influence of irrigation in both variants (A2, A3) on the content of oil in gra-
in was statistically significantly lower only in 2013, if compared to the control. Physical
properties of grain, the mass of 1000 grains and the hectolitre mass were affected by
irrigation in all research years, but with smaller differences. The highest increase in the
1000 grain mass was recorded in 2015 in the A3 variant. In 2013 and 2015, hectolitre mass
differed only slightly in irrigation variants, and in 2014, it was almost equal.
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Nitrogen fertilization influenced significant increase of grain yield in both variants (B2
and B3), although the differences in the amount of added nitrogen were slight. The most
efficient fertilization was in the B2 variant in 2015, which had warm and very dry periods
during vegetation. Nitrogen fertilization influenced significantly also the hectolitre mass
of grain in 2013, with small average differences. The influence of nitrogen on the content
of protein and oil in grain varied as depending on research years. In 2013, nitrogen fertili-
zation had the most significant influence on the increase of the protein content and the
least significant influence on the oil content.

In this experiment, genotype had very significant influence on all tested properties. In all
research years, genotype had effects on the germination energy and germination, and
it proved to be significant in 2015 within interactions of applied treatments, when the
germination was 100%. Influence of irrigation and fertilization on the water content (%) in
grain was not significant in any of the research years. The genotype had significant effect
on the water content in grain, especially in years with fluctuations in temperature and
precipitation.

In all three research years, applied treatments had positive influence on the soybean
seed production output (%).

The results obtained will be of use to soybean producers in irrigation of seed and mer-
cantile soybeans as well as nitrogen fertilization and proper selection of sowing varieties
in agroecological conditions of eastern Croatia.

Key words: soybean, irrigation, nitrogen fertilization, genotype, yield, soybean seed quality
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Tijekom 2010. - 2011. i 2013. - 2014 provedeno je istrazivanje utjecaja duZine razdoblja za-
korovljenosti u usjevu suncokreta. Pokus je postavljen po sluajnom bloknom rasporedu
u 4 ponavljanja. Iz dobivenih podataka odredeno je kriti¢no razdoblje zakorovljenosti sun-
cokreta na temelju kojeg je radena ekonomska analiza te izraden ekonomski optimalan
model suzbijanja korova. U istrazivanju je ispitan utjecaj duzine zakorovljenosti suncokre-
ta na: razvoj biomase korova, morfometrijska obiljezja, prinos i komponente prinosa sun-
cokreta. Kompetitivni odnos suncokreta i korova rezultirao je gubitkom prinosa izmedu
28,59% i 85,01% ovisno o godini istrazivanja. Kriticno razdoblje zakorovljenosti suncokreta
uz granicu prihvatljivog gubitka prinosa od 5% utvrdeno je u trajanju od 58 dana, 60 dana
i 1dan 2010, 2011. i 2014. godine, dok 2013. nije utvrdeno. Racionalno suzbijanje korova u
usjevu podrazumijeva suzbijanje korova u onom vremenskom razdoblju kad korovi imaju
Stetan ucinak na prinos usjeva, odnosno kad utjecu na ekonomski rezultat proizvodnje.
Takvo integrirano suzbijanje korova podrazumijeva suzbijanje korova iskljucivo u vreme-
nu kriticnog razdoblja zakorovljenosti suncokreta te odabir najbolje strategije suzbijanja
korova ovisno o agroekoloSkim i agrotehnickim uvjetima. Dinamitka metoda procjene
ucinkovitosti suzbijanja korova u suncokretu robusnija je i pouzdanija je metoda procjene
financijske ucinkovitosti proizvodnje suncokreta. Kod visokih troskova inputa u proizvodnji
uz nisku trziSnu cijenu suncokreta, ve¢a granica prihvatljivog gubitka prinosa moze se
pokazati ekonomski opravdanom strategijom suzbijanja korova.

Kljucne rijeci: kriticno razdoblje zakorovljenosti, gubitak prinosa, ekonomski optimalan
model suzbijanja korova

49



DAN DOKTORATA 2018

ECONOMIC EVALUATION OF WEED INFESTATION IN
SUNFLOWER PRODUCTION

Ivan Gregic¢

Puck Custom Enterprises International

Title of dissertation: Economic evaluation of weed infestation in sunflower production
Mentor: PhD Ivan Stefanié, Full Professor
Abstract shows: preliminary results

In 2010 - 2011 and 2013 - 2014 filed study was conducted to access the impact of the
period of infestation in the sunflower crop. Field experiment was conducted in complete
randomized block design with four replications. Using the obtained data critical period
for weed control in sunflower was determined. On the basis of CPWC economic analysis
was made which led to design of economically optimal model of weed control. The study
examined the impact of weed infested and weed free conditions in sunflower on: the de-
velopment of weed biomass, morphometric characteristics, yield and yield components
of sunflower Competitive relationship of sunflower and weeds resulted in sunflower yield
loss in between 28.59% and 85.01%, depending on the year of the study. With the accepta-
ble yield loss of 5%, the CPWC in sunflower was determined in duration of 58, 60 and one
day in 2010, 2011 and 2014 recpectively. In 2013, the CPWC in sunflower was not established.
Rational weed control in the crop includes weed control in that period of time when the
weeds have a detrimental effect on crop yields, or when they're affecting the financial re-
sult of agricultural production. Such an integrated weed control means controlling weeds
only during the critical period for weed control sunflower with selecting the best strate-
gies of weed control regarding agro-ecological and agro-technical conditions. Dynamic
method for assessing the effectiveness of weed control in sunflower crop is more robust
and reliable method for estimating the financial efficiency of sunflower production. With
the high cost of inputs and low market price of sunflower, higher limits of acceptable yield
loss may prove economically justified strategy of weed control.

Key words: Critical period of weed control, yield loss, economically optimal weed control
strategy
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PSenica je jedna od najvaznijih kultura za prehranu stanovniStva te se uzgaja u gotovo
svim zemljama svijeta. Zbog ubrzanog rasta svjetske populacije i negativnih ekoloskih
promjena, oplemenjivaci su prisiljeni brze i efikasnije stvarati nove, poboljSane kultiva-
re, prilagodene specificnim ili limitirajucim uvjetima proizvodnje (Collard i Mackill, 2008.).
Zbog mnogobrajnih problema koji se javljaju tijekom procesa oplemenjivanja klasi¢no
oplemenjivanje se sve vise kombinira s biotehnoloskim metodama. Svakako jedna od naj-
vaznijih jest metoda molekularnih markera te markerima potpomognuta selekcija (MAS
- Marker Assisted Selection). Za oplemenjivanje su posebno znacajni tzv. funkcionalni
markeri, razvijeni iz polimorfnih regija unutar gena, a koje direktno utjeCu na varijabil-
nost nekog svojstva (Bagge i sur., 2007). Najveci napredak vezan za molekularne mar-
kere dogodio se razvojem DNA mikrocipova. DArT (Diversity Arrays Technology) markeri
predstavljaju alternativni oblik DNA mikroCipova te omogucavaju istovremeno odredivanje
nekoliko statina polimorfnih lokusa rasprostranjenih Sirom genoma, bez prethodnog po-
znavanja sekvenci (Marone i sur., 2012.). Identifikacija veze marker-svojstvo prvi je korak
ka primjeni MAS-a u oplemenjivanju bilja. Razvoj velikog broja molekularnih markera i
smanjenje njihove cijene dovelo je do Siroke primjene asocijativnog mapiranja, koje za
cilj ima utvrditi znacajnost utjecaja odredenog lokusa/regije na ekspresiju odredenog
svojstva (Weir, 1996., Wang i sur., 2014.). Istrazivanjem se zeli ispitati genetska varijabil-
nost genotipova pSenice na temelju fenotipske evaluacije 10 morfoloskih i agronomskih
svojstava te molekularne evaluacije s funkcionalnim i DArT markerima. Na osnovu rezul-
tata fenatipske i molekularne evaluacije provesti ¢e se asocijativna analiza i utvrditi veze
marker - svojstvo. istrazivanjem ¢e se utvrditi znacajna genetska varijabilnost izmedu
ispitivanih genotipova te ¢e se pronaci veza izmedu fenotipskih svojstava i markera. Istra-
Zivanje ¢e biti provedeno na 120 kultivara heksaploidne pSenice, koji predstavljaju dio
kolekcije Poljoprivrednog fakulteta u Osijeku. Poljski pokus biti ¢e postavljen kroz Cetiri
vegetacijske godine, u sklopu HRZZ istrazivackog projekta ,PHENOWHEAT". Tijekom Cetiri
godine na ispitivanim kultivarima pSenice biti ¢e izmjereno i prema UPOV-im smjernicama
za ispitivanje razlicitosti, uniformnosti i stabilnosti ocjenjeno 10 morfoloskih i agronom-
skih svojstava pSenice. Mjerenje svojstava biti ¢e provedeno na uzorku od 25 slucajno
odabranih biljaka po parceli. Molekularna analiza sastojati ¢e se od izolacije genomske
DNA te analize pomocu funkcionalnih markera (za identifikaciju Rht, Ppd, Vrn i DREB alela
te identifikaciju prisustva translokacije p$enica-raz) i DArT markera (DArTseq metoda).
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Istrazivanje ¢e pruziti uvid u genetsku varijabilnost ispitivanih kultivara pSenice na osnovu
detaljne fenotipske i molekularne evaluacije. Dobiveni podatci biti ¢e od koristi prilikom
planiranja buducih oplemenjivackih programa i stvaranja nove ili proSirivanja postojece
genetske varijabilnosti, a koja je pretpostavka uspjeSnog oplemenjivanja pSenice. Aso-
cijativnom analizom omogucit ¢e se bolje razumijevanje genetske kontrole vaznih agro-
nomskih svojstava pSenice. Takoder, analizom ¢e se potvrditi postojece ili pronaci nove
marker-svojstvo veze, Sto predstavlja prvi korak ka primjeni markerima potpomognute
selekcije u oplemenjivanju pSenice.

Kljucne rijecCi: pSenica, molekularni markeri, asocijativna analiza
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Wheat is one of the most important crops for human nutrition and is grown all over the
world. Due to the rapid growth of world population and negative ecological changes, bree-
ders have been forced to produce new, improved varieties, adapted to specific or limiting
production conditions, more quickly and efficiently (Collard and Mackill, 2008). Because of
the many problems that occur during the breeding process, conventional breeding is be-
ing combined with biotechnological methads. Certainly one of the most important is the
molecular markers technology and marker assisted selection (MAS). Functional markers
are particularly important for plant breeding, since they are developed from polymorphic
regions within the genes and have direct influence on the trait variability (Bagge et al,,
2007). The greatest progress regarding the molecular markers occurred with the deve-
lopment of DNA microarrays. DArT (Diversity Arrays Technology) markers represent an
alternative form of DNA microarrays and allow simultaneous detection of several hundred
polymorphic loci throughout the genome, without prior sequences knowledge (Marone
et al,, 2012). Identification of marker-trait association is the first step towards practical
application of MAS in plant breeding. The availability and development of a large number
of molecular markers and the reduction of their price led to a broad application of asso-
ciation mapping, whose goal is to determine whether there is a significant association
between certain locus/region and trait expression (Weir, 1996, Wang et al,, 2014). This
research aims to investigate the genetic variability of wheat genotypes based on the
phenatypic evaluation of 10 morphological and agronomic traits and molecular evaluation
with functional and DArT markers. Also, based on the results of phenotypic and molecular
evaluation, association analysis will be conducted and marker - trait associations establi-
shed. Research will observe significant genetic variability between examined genotypes
and find association between phenatypic traits and markers. The research will be carried
out on 120 hexaploid wheat cultivars, which are part of the Faculty of Agriculture in Osijek
collection. The field trial will be set up during four vegetation years, as part of HRZZ rese-
arch project "PHENOWHEAT™. During four years 10 morphological and agronomic traits of
wheat will be measured according to the UPQV guidelines for testing distinctness, unifor-
mity and stability. Traits will be measured on a sample of 25 randomly selected plants per
plot. Molecular analysis will consist of genomic DNA extraction and analysis with functi-
onal markers (identification of Rht, Ppd, Vrn and DREB alleles, as well as identification of
wheat-rye translocation) and DArT markers (DArTseq method). The research will provide
an insight into the genetic variability of examined wheat cultivars based on a detailed
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phenatypic and molecular evaluation. The obtained data will be useful for planning future
breeding programs and creating new or extending existing genetic variability, which is a
prerequisite for successful wheat breeding. Association analysis will provide a better un-
derstanding of genetic control of important agronomic traits of wheat. Also, the analysis
will confirm the existing or find new marker-trait associations, that represent the first
step towards applying marker-assisted selection in wheat breeding.

Key words: wheat, molecular marker, association analyses
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Fosfor je drugi najpotrebitiji makroelement za rast i razvoj biljaka, odmah poslije duSika,
te se smatra kritic¢nim faktorom u mnogim sustavima biljne proizvodnje iz razloga $to je u
tlima njegova pristupacnost, u biljci pristupacnim oblicima, ogranitena (Xiao i sur., 2011.).
Fiksacija fosfora u tlu ponajviSe ovisi o pH reakciji tla. Vecina poljoprivrednih tala ima
ogromne zalihe fosfora od kojih se veci dio, oko 95 do 99%, nalazi u nepristupacnim oblici-
ma te je tako zapravo nekoristan za biljke (Pradhan i Sukla, 2005.). Ove Cinjenice potaknule
su istrazivanja 0 mogucnosti povecanja topljivosti fosfora iz njegovih rezervi (Kahn i sur.,
2007), te se u posljednje vrijeme kao jedan od nacina povecanja pristupacnosti fosfora u
tlu namece koritenje fosfortopivih mikroorganizama. Cilj istraZivanja je ispitati (1) upo-
trebu mikrobioloskog pripravka na utjecaj povecanja pristupacnosti fosfora u tlu te (2)
utjecaj upotrebe mikrobioloskog pripravka na smanjenje unosa fosfornih mineralnih gno-
jiva u tlo, nadalje, (3) ispitati utjecaj mikrobioloskog pripravka na mineralizaciju organskog
fosfora te (4) utjecaj mikrobioloskog pripravka na smanjenje ekonomskog opterecenja
poljoprivredne proizvodnje i klijavost sjemena. Mikrobioloski pripravak moze pobolj$ati
pristupacnost i usvajanje fosfora u tlu, zamijeniti dio mineralnih i povecati pristupacnost
fosfora u tlima slabe opskrbljenosti. Takoder, moze aktivirati organski fosfor u tlu s vecim
sadrzajem organske tvari. Redukcija upotrebe fosfornih mineralnih gnojiva uz upotrebu
mikrobioloSkog pripravka nece narusiti klijavost sjemena. Ukupno ¢e biti prikupljeno i
analizirano 288 uzoraka tla na osnovne agrokemijske parametre, dok ¢e uzorci zrna biti
analizirani na sadrzaj dusika, fosfora, kalija, magnezija, cinka, mangana, zeljeza i bakra,
sadrzaj proteina i ulja te energiju klijanja i klijavost. Doktorski rad trebao bi dati odgovor
moze li ovaj pripravak utjecati na povecanje pristupacnosti fosfora u tlu te dovesti do bo-
lieg razumijevanja povecanja pristupacnosti fosfora u tlu uslijed primjene mikrobioloskih
preparata i smanjenja upotrebe fosfornih mineralnih gnojiva, bez narusavanja prinosa i
kvalitete uroda.

Kljucne rijeci: fosfor, mikrobioloski pripravak, klijavost, analize tla i biljnog materijala
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Abstract shows: doctoral disertation proposal

Phosphorus is the second most important nutrient for plant growth and development,
immediately after nitrogen, and is considered to be a critical factor in many plant pro-
duction systems because of its limited availability in plant-accessible crops (Xiao et al,,
201). Fixing of phosphorus in soil mostly depends on the pH of soil reaction. Most of the
agricultural soils have enormous stock of phosphorus, of which, about 95 to 99%, are
found in inaccessible forms and are therefore unsuitable for plants (Pradhan and Choco-
late, 2005). These facts prompted research on the possibility of increasing the solubility
of phosphorus from its reserves (Kahn et al, 2007), and recently as one of the ways of
increasing the availability of phosphorus in the sail, is the use of phosphor solubilizing
microorganisms. The aim of the study was to examine (1) the use of a microbiological
preparation on the effect of increasing the availability of phosphorus in the soil and
(2) the influence of the use of the microbiological preparation on reducing the input of
phosphorous mineral fertilizers into the soil. Furthermore, (3) to examine the influence
of the microbiological preparation on the mineralization of organic phosphorus and (4)
influence of the microbiological preparation on reducing the economic costs of agricultu-
ral production and on (5) crop germination. The microbiological composition can improve
the accessibility and adoption of phosphorus in the soil, replace part of the mineral and
increase the availability of phosphorus in soils of poor supply. It can also activate organic
phosphorus in soils with a higher content of organic matter. Reducing the use of phosp-
horous mineral fertilizers using a microbiological preparation will not reduce seed ger-
mination. In total, 288 soil samples will be collected and analyzed on basic agrochemical
parameters, while grain samples will be analyzed for the content of nitrogen, phosphorus,
potassium, magnesium, zinc, manganese, iron and copper, protein and oil content and the
energy of germination and germination. This thesis should give an answer whether this
microbiological preparation may influence the increase of ground phosphorus availability
and lead to a better understanding of the increase in ground phosphor availability by
application of microbiological preparations and the reduction of the use of phosphorous
mineral fertilizers without affecting yield and grain quality.

Key words: phosphorus, microbiological preparation, germination, analysis of soil and
plant material
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Siva pcela (Apis mellifera carnica) je autohtona podvrsta medonosne péele u Hrvatskoj
i uvoz bilo koje druge podvrste zakonski je zabranjen. Uzgoj i selekcija pcela u Hrvatskoj
provodi se od 1997 godine, a 1999. godine osnovana je Udruga uzgajivaca selekcioniranih
matica p&ela Hrvatske. Clanovi Udruge vrée selekciju i uzgoj na osobine proizvodnja meda,
rojevni nagon, obrambeno ponaSanje, mirnoca na sacu i tolerantnost na bolesti. Genetski
napredak selekcijskim uzgojem je dugotrajan process, posebice kada se selekcija vrsina
nekoliko osobina istovremeno. Cilj istrazivanja bio je analizirati osobine razli¢itih genatipo-
va sive pcele u Hrvatskoj. Tijakom istrazivanja usporedivani se genatipovi koji su u uzgoj-
nom programu u Hrvatskoj posljednjih 5 generacija (MB skupina, n = 35) s péelama koje
nikad nisu bile pod selekcijom (NB skupina, n = 13). Osim toga, koristili smo jo$ jednu liniju
koja potjece s pcelarskog Instituta u Kirchhainu (Njemacka) (HB grupa, n = 12). Péelinje
zajednice su pregledavane na jakosti zajednica, sposobnosti prezimljavanja, invadiranost
grinjom V. destructor i osobina ponasanja (rojevni nagon, obrambeno ponasanje, mirnoca
na sacu i higijensko ponasanje) od listopada 2015. do veljace 2017. Zajednice iz skupine MB
imale su bolje rezultate u jakosti zajednica (broj pcela i stanica legla), mirnoce na sacu
i rojevnog nagona od skupine NB. Skupina HB imala je bolje rezultate u obrambenom
ponaSanju ali loSije u indeksu prezimljavanja u odnosu na druge dvije skupine, dok nije
bilo razlike u higijenskom pona$anju medu skupinama. Ovi rezultati upucuju na znacajan
ucinak selekcije na proucavanim genotipovima i znatno bolji uspjeh prezimljavanja lokal-
nih genotipova.

Kljucne rijeci: Selekcija, A. m. carnica, lokalna adaptacija
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Abstract shows: preliminary results

The Carniolan bee (Apis mellifera carnica) is an indigenous subspecies in Croatia where
import or use of ather subspecies is not allowed. Selective breeding of honey bees in Cro-
atia has been carried out since 1997 while in 1999 the Association of Carniolan honey bee
queen breeders of Croatia was established. The members of the Association select based
on a performance test which includes testing for honey production, swarming behaviour,
defensive behaviour, calmness on the comb and tolerance to diseases. Genetic improve-
ment by selective breeding is a continues process, particularly if the selection is perfor-
med on several traits. The objective of this study was to analyse the traits of Carniolan
genatypes from different origin within Croatia. For this purpose, we compared genotypes
that are in the breeding program in Croatia since 5 generations (medium breeding effort,
MB group, n = 35) with bees that were never under selective breeding (no breeding effort,
NB group, n = 13). Additionally, we used one more line which originates from Bee Institute
in Kirchhain (Germany) as another control group (high breeding effort, HB group, n = 12).
The colonies were inspected for colony strength, overwintering ability, varroa mite infe-
station and behavioural traits (swarming, defensive behaviour, calmness on the comb and
hygienic behaviour) from October 2015 until February 2017. In general, colonies from MB
group had better results in the colony strength, calmness and swarming behaviour than
NB group. HB group had better results in defensive behaviour and worse in averwintering
index comparing to other two groups, while there was no difference in expression of
hygienic behaviour between groups. These results suggest significant effects of selecti-
ve breeding efforts on studied genotypes and significantly better overwintering of local
genotypes.

Key words: Selective breeding, A. m. carnica, local adaptation
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U razvijenim ekonomijama potrebno je ucinkovito upravijati gospodarskim i politickim
sustavima, jer ekonomska stvarnost ovisi 0 mnoStvu nepoznatih ¢imbenika koji se ne
mogu u cijelosti procijeniti (Hodzic i sur., 2012.). U tu svrhu su primijenjeni modeli anali-
ze i metode razvijeni s ciljem analize gospodarskih sustava i politika. Ekonomski modeli
prikazuju pojednostavljeni prikaz i analiziraju slozene ¢imbenike gospodarske stvarnosti.
Modeliranje u kontekstu teme doktorske disertacije, je istrazivacki rad pomocu kojega
se analizira ekonomska struktura, kvantitativno procjenjuju mjere instrumenti politike, te
projiciraju promjene pod uvjetom izmijenjenih okolnosti. Osnovni cilj istrazivanja je izrada
viSegodisnjih projekcija trziSta za glavne poljoprivredne proizvode u sektoru stocarstva
kroz primjenu analize utjecaja postojece i buduce ocekivane promjene Zajednicke poljo-
privredne politike na stocarski sektor Republike Hrvatske (primjene nevezanih placanja,
smanjenje sredstava za izravna placanja, povecanje stope modulacije) u kontekstu EU28.

Za realizaciju navedenog cilja primijenit ¢e se AGMEMOD model parcijalne ravnoteze koji
¢e biti prilagoden AGMEMOD nacelima na nacionalnoj razini. AGMEMOQD partnership (2008.)
model parcijalne ravnoteZe je jedan od parcijalnih sektorskih modela za poljoprivredna
dobra, te pomocu ulaznih podataka koji obuhvacaju trzisne i politiCke varijable, varijable
za scenarijske projekcije i parametre specificne za Hrvatsku detaljno prikazauje trziste
poljoprivrednih proizvoda na nacionalnoj i nadnacionalnoj razini (EU). Op¢i oblik AGMEMOD
modela na nacionalnoj razini i na razini Europske unije temelji se na predlosku modela
(Hanrahan, 2001.) i predlocima autora Chantreuil i sur. (2007). Ravnoteza modela oCituje
se ravnotezom u bazi podataka za proizvodnju i patro$nju robnih trziSta u svim vremen-
skim serijama. Prilikom definiranja trziSne ravnoteze pojedinog poljoprivrednog proizvoda
potrebno je zadovoljiti slijedecu jednadzbu:

Proizvodnja + Pocetne zalihe + Uvoz = Domaca potrosnja + Zavrsne zalihe + Izvoz

Rad Ce prikazati projekcije varijabli u stocarskom sektoru Republike Hrvatske, prema po-
laznom scenariju koji pretpostavlja projekcije utjecaja postojece poljoprivredne politike.
Osim polaznog scenarija izraduju se scenariji buducih promjena Zajednicke poljoprivred-
ne politike.

Primjena i prilagodba AGMEMOD modela parcijalne ravnoteze na proizvode stocarskog
sektora Republike Hrvatske ima izniman znacaj, jer se po prvi puta primjenjuje modelira-
nje stocarskog sektora na nacionalnoj razini. Izradeni nacionalni modeli predstavljaju cje-
lokupan pregled trziSta promatranih poljoprivrednih proizvoda, te sluze kao alat pomocu

59



DAN DOKTORATA 2018

kojega se procjenjuju utjecaji postojece Zajednicke poljoprivredne politike, ali i oekivani
utjecaji promjena buducih politickih instrumenata na poljoprivredna dobra. Kompletan
izraden model parcijalne ravnoteze stoCarske proizvodnje Republike Hrvatske zajedno
sa vec izradenim modelom parcijalne ravnoteze ratarske proizvodnje Republike Hrvatske
predstavljat ¢e model hrvatske poljoprivrede s pregledom trzita kljucnih poljoprivrednih
proizvoda do 2030. godine u kontekstu EU 28.

Kljucne rijeci: Model parcijalne ravnoteze, AGMEMOD, ZajedniCka poljoprivredna politika,
stoCarska proizvodnja Republike Hrvatske
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In developed economies, it is necessary to effectively manage economic and political
systems, because the economic reality depends on a multitude of unknown factors that
can not be fully assessed (Hodzi¢ et al., 2012). For this purpose, the applied models analysis
and methods were developed to analyze economic systems and policies. Economic mo-
dels show a simplified view and analyze the complex factors of economic reality. Modeling
in the context of the PhD thesis topic is a research paper used to analyze the economic
structure, quantitatively evaluate policy measures, and to project changes under the con-
dition of changed circumstances. The main objective of the research is to produce mul-
ti-year market projections for major agricultural products in the livestock sector through
the application of an analysis of the impact of the existing and future expected changes
of the Common Agricultural Policy to the livestock sector of the Republic of Croatia (the
application of decoupled payments, the reduction of direct payments, the increase in
modulation rates) in the EU 28 context.

To achieve this objective, an AGMEMOD partial equilibrium model will be applied that will
be tailored to AGMEMQD principles at the national level. The AGMEMOD partnership (2008)
model of partial equilibrium is one of the partial sectoral models for agricultural goods
and, through input data that includes market and political variables, scenario variables
and parameters specific to Croatia, details the market of agricultural products at national
and supranational (EU) level. The general form of the AGMEMOD model at national level
and at EU level is based on model template (Hanrahan, 2001) and templates by Chantreuil
et al. (2007). The equilibrium of the model is reflected in the equilibrium in the production
and consumption of commodity markets in all time series. When defining the market
equilibrium of an individual agricultural product, it is necessary to satisfy the following
equation:

Production + Initial stocks + Imports = Domestic consumption + Final stocks + Exports

The research will show projections of variables in the livestock sector of the Republic of
Croatia, according to the baseline scenario that assumes projections of the impact of the
existing agricultural policy. Apart from the baseline scenario, scenarios for future chan-
ges to the Common Agricultural Policy are going to be prepared.

The application and adaptation of the AGMEMOD partial equilibrium model to the products
of the livestock sector of the Republic of Croatia is of a great importance because the
modeling of the livestock sector at the national level is being applied for the first time.
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National models produced represent a complete overview of the markets for observed
agricultural products and serve as a tool used to assess the impact of the existing Com-
mon Agricultural Palicy, as well as the expected impacts of changes in future agricultural
policy instruments. A complete model of the partial equilibrium of the livestock produ-
ction of the Republic of Croatia together with the already produced model of the partial
equilibrium of the crop production of the Republic of Croatia will represent the model of
Croatian agriculture with a review of the market of key agricultural products by 2030 in
the context of the EU 28.

Key words: Partial equilibrium model, AGMEMOD, Common Agricultural Policy, livestock
production of the Republic of Croatia
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Mentor/ica: prof. dr. sc. Zdenko Loncari¢

Datum obrane disertacije: 12. 6. 2018.

Sazetak prikazuje: obranjenu doktorsku disertaciju

U svijetu je viSe od 3 milijarde ljudi izlozeno nedostatku mikroelemenata, pri cemu je ne-
dostatak Fe vrlo ¢est u zemljama u razvoja dok je nedostatak Zn detektiran kao globalni
problem. Najjednostavniji i najbrzi nacin povecanja koncentracije u zrnu je agronomska
biofortifikacija. Ciljevi istrazivanja su utvrditi utjecaj sorte i aplikacije Fe i Zn u tlo li foli-
jarno na povecanje koncentracije u zrnu pSenice. Poljski pokus s 4 sorte ozime pSenice
(Srpanjka, Divana, Katarina i Zdenka) proveden je tijekom dvije vegetacije na dva lokaliteta
u Brodsko - posavskoj zupaniji uz 7 razlicitih tretmana aplikacije Fe i Zn (1. kontrola bez
aplikacije, 2. aplikacija Fe u tlo, 3. Zn u tlo, 4. folijarno Fe, b. folijarno Zn, 6. Fe+Zn u tlo i 7
Fe+Zn folijarno). Najveci prosjecni prinos zrna ostvarile su sorte Katarina i Zdenka, slijedi
Srpanjka te Divana s najnizim prinosom. Aplikacije Fe i Zn u tlo ili folijarno, nisu znacajno
utjecale na prinose zrna ili ukupne bioloske prirode, ali su znacajno utjecale na promjenu
koncentracije Fe u zrnu. Najveca koncentracija Fe je ostvarena nakon folijarne aplikacije
Fe, dok aplikacija Fe u tlo nije utjecala na koncentraciju Fe u zrnu. Najveca koncentracija
Zn u zrnu ostvarena je nakon folijarne aplikacije Zn ili Fe+Zn, a najnize koncentracije Zn
ostvarene su na kontrolnim tretmanima. U provedenim istrazivanjima sorte pSenice su se
znacajno razlikovale po sadrzaju fenola u zrnu, sorta Zdenka imala je znacajno vecu kon-
centraciju u odnosu na Srpanjku, Divanu i Katarinu. U sorti Divana utvrden je znacajno veci
molarni omjer fitat/Fe nego u sorti Katarina, Zdenka ili Srpanjka. Najveci fitat/Zn omjer
su imale Zdenka i Divana te Srpanjka, a najmanji sorta Katarina. Najvecéu ukupnu antiok-
sidativnu aktivnost je ostvarila sorta Zdenka, zatim sorte Divana i Katarina, a najmanju
sorta Srpanjka. Aplikacije Fe i Zn nisu znacajno utjecale na koncentraciju fenola i fitata u
zrnu, no dokazan je znaGajan utjecaj na molarni odnos fitata/Fe i fitat/Zn u zrnu pSenice.
Najveci je molarni odnos fitat/Fe zabiljezen u kontrolnom tretmanu, a najnizi odnos nakon
folijarne aplikacije Fe i Fe+Zn. Najvisi molarni odnos fitat/Zn ostvaren je u kontrolnom
tretmanu, dok je najnizi ostvaren nakon folijarne aplikacije Zn i Fe+Zn.

Kljucne rijeci: biofotifikacija, zeljezo, cink, pSenica, fitat.
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Mentor: PhD Zdenko Lonc¢arié, Full Professor

Date of defense of dissertation: 12. 6. 2018.

Abstract shows: defended doctoral disertation

More than 3 billion people in the world are exposed to the lack of important microele-
ments, whereby the lack of Fe is very common in developing countries while the lack of Zn
is detected as a global problem. The simplest and fastest way to increase the concentra-
tion of nutritional deficiencies in the grain is the agronomic fortification. The objectives of
the study are to determine the influence of genotype and iron and zinc application in soil
or foilar application on increasing the concentration in grain. The field experiment with 4
winter wheat varieties (Srpanjka, Divana, Katarina and Zdenka) was carried out during 2
vegetation in 2 sites in Brod - Posavina County with 7 treatments of Fe and Zn application
(1. control without application, 2. application of Fe in soil, 3. Zn in soil, 4. foliar Fe, 5. foliar
In, 6. Fe + Zn in soil and 7. Fe + Zn foilar). The highest average yield of grain was achieved
by varieties Katarina and Zdenka, followed by Srpanjka and Divana with the lowest yield.
Fe and Zn applications in soil or foliar have no significant effect on grain or biological
yield. Fe and Zn applications in soil or foliar have significantly influenced the change of Fe
concentration in the grain. The highest concentration of Fe in wheat grain was achieved
after the Fe and Fe+Zn foliar application. The highest concentration of Zn in the grain was
achieved after the Zn or Fe+Zn foliar application. The lowest concentration was achieved
by control treatments. Research has been shown to have a significant effect on the Fe
and Zn application in soil or foliar for Fe uptake ba yield of grain and vegetative parts. In
the researches of wheat cultivars, there was a significant difference in the content of
phenol in grain, where Zdenka varieties had a significantly higher concentration of phenol
compared to Srpanjka, Divana and Katarina. Divana had a significantly higher concen-
tration of phytate in grain than the varieties of Zdenka, Katarina and Srpanjka. Divana
varieties also have a significantly higher molar ratio of phytate/Fe than in the varieties of
Katarina, Zdenka or Srpanjka. The largest phytate/Zn ratio was in varities Zdenka, Divana
and Srpanjka, and the smallest Katarina. Fe and Zn applications did not statistically signi-
ficantly influence the concentration of phenol and phytate in wheat grains, but there was
a significant influence on molar ratio of phytate/Fe and phytate/Zn in wheat grain. At this
point, the highest molar ratio of phytate/Fe was observed in control treatment, the lowest
ratio of phytate/Fe was achieved after Fe and Fe + Zn foliar applications. Also, the highest
molar ratio of phytate/Zn was achieved in the control treatment and the lowest ratio of
phytate/Zn was achieved after the Zn and Fe+Zn foliar application.

Key words: biofotification, zinc, phytate, wheat, iron.
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Naslov doktorske disertacije: Ekoloski prihvatljive metode u zastiti razliCitih vrsta i sorata Zitarica od
skladi$nih Stetnika

Mentor/ica: izv. prof. dr. sc. Anita Liska

Sazetak prikazuje: prijedlog doktorske disertacije

Primjena sintetickih pesticida u zastiti uskladiStenih Zitarica, pored pozitivnih karakteri-
stika, ima i niz negativnih posljedica kao Sto su: rezistentnost kod kukaca, oneciScenje
okolisa i Stetne rezidue. Radi toga, sve su vece potrebe za zaStitom uskladiStene robe
primjenom prirodnih insekticida koji bi imali jednako ucinkovito djelovanje kao i sinteticki
pesticidi. 0d botanickih insekticida najcesce se primjenjuju etericna ulja, biljni ekstrakti
i biljna prasiva. Inertna prasiva, ukljucujuci dijatomejsku zemlju (DZ), djeluju fizikalno na
kukce. DZ ne uzrokuje rezistentnost Stetnika, lako se odvaja od zrna te ima vrlo nisku tok-
sitnost za toplokrvne organizme. Medutim, postoje i nedostatci primjene poput smanje-
nja hektolitarske mase i sipkosti zrnatih proizvoda, vidljivi ostatak praSiva na proizvodima.
Nadalje, postoje znaCajne oscilacije u djelotvornosti ovisno o vlazi zrna i uvjetima skla-
dista, vrsti kukca, te vrsti i sorti zrnate robe. Ciljevi ove doktorske disertacije su utvrditi
optimalno rjeSenje za zaStitu merkantilne i sjemenske zrnate robe od skladi$nih Stetnika
tijekom 6 mjeseci skladiStenja s naglaskom na ekoloski neskodljive formulacije na bazi DZ
i formulacije DZ s dodatkom biljnih tvari. Nadalje, odrediti utjecaj razliCitih vrsta i sorata
pSenice, jeCma i kukuruza na insekticidnost testiranih praSiva, utvrditi optimalne doze
primijenjenih praSiva za pojedinu vrstu i sortu Zitarica za uspjesno suzbijanje tri vrste
skladisnih Stetnika, utvrditi utjecaj aplicirane DZ i formulacije DZ na kvalitetu merkantilne
i sjemenske pSenice, jema i kukuruza, kroz utjecaj na promjenu vrijednosti hektolitarske
mase tretirane merkantilne robe, odnosno klijavosti i energije klijanja tretirane sjemen-
ske robe. Hipoteze istrazivanja su sljedece: insekticidnost testiranih prasiva DZ i formula-
cije DZ s dodatkom biljnih tvari je razlicita ovisno o vrsti kukaca te o vrsti tretirane zrnate
robe. Sorte pojedine vrste Zitarica utjecu na djelotvornost testiranih prasiva. Formulacija
DZ s dodatkom biljnih tvari ima bolju insekticidnu djelotvornost u odnosu na samu DZ.
PraSivo na bazi DZ utjeCe na snizenje hektolitarske mase tretirane merkantilne robe, ali ne
i na sjetvene karakteristike sjemenske robe. Formulacija DZ s dodatkom biljnih tvari ima
slabiji utjecaj na narusavanje kvalitete tretirane robe u odnosu na samu DZ. U istrazivanju
Ce se ispitati ucinkovitost DZSilicoSec®i formulacije DZ pripravljene kao mjeSavina na bazi
DZ SilicoSec®, biljnih ulja, biljnog prasiva, silika gelai dodatka neaktivnog kvasca u zastiti
pSenice, jecma i kukuruza, i to sjemenske robe (po tri sorte, odnosno hibrida od svake
vrste Zitarica) i merkantilne robe. U istrazivanju Ce se testirati tri vrste odraslih skladisnih
kukaca oba spola, starosti 7-21 dan: Sitophilus oryzae (L.), Ryzopertha dominica (Fab.) i
Tribolium castaneum (Herbst). Uzgoj test kukaca ¢e se obaviti u kontroliranim uvjetima
pri temperaturi 28-30 °C i relativnoj vlazi 60-70%. Insekticidna djelotvornost testiranih
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praSiva Ge se procijeniti kroz mortalitet tretiranih roditelja i kroz ukupan broj potomstva
s postotkom inhibicije potomstva, i to za svaku vrstu test kukca pojedinog tretmana, te
procjenom letalnih doza LD50 i LDY0 za pojedino prasivo.

Utjecaj testiranih prasiva na snizenje hektolitarske mase ¢e se procjenjivati mjerenjem
hektolitarske mase tretirane i netretirane robe. Utjecaj testiranih prasiva na sjetvene
karakteristike sjemenske robe procjenjivat ¢e se provjerom kvalitete sjemena prema ISTA
medunarodnim metodama. Dobiveni rezultati prosirit ¢e spoznaje 0 mogucnosti primjene
ekoloSki prihvatljive zastite uskladiStene merkantilne i sjemenske robe od najznacajnijih
skladisnih Stetnika tijekom 6 mjeseci skladiStenja u podnom skladistu. Nova formulacija
DZ s dodatkom biljnih tvari osigurala bi mogucénost aplikacije manje kolicine DZ, Cime bi se
smanjio utjecaj na narusavanje hektolitarske mase tretirane zrnate robe, a istovremeno
zadrzala ili poboljSala insekticidna djelotvornost.Zbog nedovoljno istrazenog utjecaja ra-
zlicitih vrsti, a narocCito sorata i hibrida na insekticidnu djelotvornost dijatomejske zemlje,
kao i utjecaj prasSiva na sjetvene kategorije pSenice, jeCma i kukuruza, rezultati u okvi-
ru predlozene teme mogli bi doprinijeti razvoju suvremene i ekoloski prihvatljive zastite
uskladistenih proizvoda.

Kljucne rijeci: dijatomejska zemlja (DZ), biljne tvari, Sitophilus oryzae, Ryzopertha domini-
ca, Tribolium castaneum, pSenica, jecam, kukuruz
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Abstract shows: doctoral disertation proposal

The application of synthetic pesticides for the stored grains protection, besides positive
characteristics, has a number of negative consequences such as: insect resistance, en-
vironmental pollution and harmful residues. For that reason, there is a growing need for
the protection of stored products by using natural insecticides that would have the same
efficacy as synthetic pesticides. Most commonly used botanical insecticides are essential
oils, plant extracts and plant dusts. Inert dusts, including diatomaceous earth (DE), have
physical effect on insects. DE does not cause pest resistance, it is easy to separate from
the grain and has very low toxicity for warm-blooded organisms. However, there are also
disadvantages in application such as reducing the hectolitre weight and flowability of gra-
in products, the visible residual dust on the products. Further, there are significant osci-
llations in the efficiency depending on the grain moisture and storage conditions, species
of insects, and the type and variety of grains. The aim of this PhD thesis is to determine
the optimal solution for the protection of mercantile and seed goods from storage pests
during 6 months of storage with an emphasis on environmentally safe formulations ba-
sed on DE and DE formulations with the addition of botanicals. In addition, to determine
the influence of different type and variety of wheat, barley and maize on the insecticidal
effect of the tested dusts, to determine the optimum doses of applied dusts for each
variety and type of cereals for successful suppression of three stored insect species,
to determine the influence of the applied DE and the DE formulation on the quality of
mercantile and seed wheat, barley and maize, by changing the value of hectolitre weight
of treated mercantile goods, so as germination and germination energy of treated seeds.
The hypotheses of the research are: the insecticidal effect of the tested dustsDE and DE
formulations with the addition of plant material is different depending on the insect spe-
cies and the type of treated grain. The varieties of certain types of cereals influence the
effectiveness of the tested dust. The DE formulation with the addition of plant material
has better insecticidal activity than the DE itself. DEdecreases the hectolitre weight of
treated mercantile goods, but not the seed characteristics of the seed product. The DE
formulation with the addition of plantmaterial has a lesser effect on the deterioration of
the quality of treated goods compared to the DE itself. The study will assay the efficacy of
DESilicoSec® and DE formulation prepared as a mixture of DE SilicoSec®, plant oils, plant
dusts, silica gel and additives of inactive yeast in the protection of wheat, barley and corn,
as seed products (three varieties i.e. hybrids of each type of cereals) and as mercantile
goods. Three stored product insect species as adults, mixed sexes, aged 7-21, Sitophilus
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oryzae (L.), Ryzopertha dominica (Fab.) and Tribolium castaneum (Herbst) will be tested.
Test insects will be breed under controlled conditions at 28-30 °C and relative humidity
60-70%. The insecticidal efficacy of the tested dusts will be evaluated through the morta-
lity of the treated parentinsects and the total number of offspring with percent inhibition
of offspring, for each of test insect species of each treatment, and estimation of lethal
doses of LD50 and LDI0 for each dust. The effect of the tested dust on a hectolitre weight
reduction will be estimated by measuring the hectolitre weight of treated and untreated
grains. The influence of tested powders dustson the seed characteristics of seed produ-
cts will be evaluated by seed quality testing according to ISTA international methods. The
results obtained will widen the knowledge about the possibility of applying ecologically
acceptable protection of stored mercantile and seed products from the most significant
storage pests during 6 months of storage in the floor warehouse. The new DE formulation
with the addition of plant material would enable the application of lesser amounts of DE,
thereby reducing the effect on the decrease of the hectolitre weight of the treated grain,
while maintaining or improving the insecticidal efficacy. Due to insufficiently investigated
effectsof different species, especially varieties and hybrids, on the insecticidal efficacy of
the DE, as well as the influence of dust on seed categories of wheat, barley and maize, the
results of the suggested topic could contribute the development of modern and environ-
mentally acceptable protection of stored products.

Key words: diatomaceous earth (DE), plant material, Sitophilus oryzae, Ryzopertha domi-
nica, Tribolium castaneum, wheat, barley, maize

68



Poljoprivredni fakultet u Osijeku

RAZINA OKSIDACIJSKOG STRESA U UVJETIMA
INTENZIVNOCG FIZICKOC NAPORA U LOVACKIH
PASMINA PASA

mr. Ida Parceti¢ Kostelac, dr. med.

Hitna medicinska pomoc¢ KBC u Osijeku

Naslov doktorske disertacije: Razina oksidacijskog stresa u uvjetima intenzivnog fizickog napora u
lovackih pasmina pasa

Mentor/ica: prof. dr. sc. Marcela Speranda

Sazetak prikazuje: prijedlog doktorske disertacije

Oksidacijski stres je poremecaj ravnoteze prooksidacijskog i antioksidacijskog sustava.
Antioksidansi su sve one tvari koje u maloj koli¢ini u kratkome vremenu neutraliziraju dje-
lovanje slobodnih radikala i drugih oksidansa. Biomarkeri prirodne antioksidacijske obra-
ne nastaju kao protuteza nastajanju slobodnih radikala u organizmu, tj. postoji prirodni
antioksidacijski mehanizam obrane ili sustav antioksidacijske zastite. Fizicka aktivnost
dovodi do povecanja stvaranja reaktivnih oblika kisika Sto moze dovesti do oStecenja
stanica, ali totna povezanost fizitke aktivnosti, stresnih proteina i reaktivnih oblika kisika
jo$ uvijek je nepoznata. Netrenirane osobe podloznije su promjenama u organizmu, uzro-
kovanim oksidacijskim stresom pri fizickoj aktivnosti.

Svrha ovog istrazivanja je dobivanje podataka o razini oksidacijskog stresa u uvjetima
intenzivnog fizickog napora kod lovackih pasmina pasa i utvrdivanje, eventualne potrebe
povecanja fizickog napora, odnosng, jacanja antioksidacijskog statusa. Predvideno istra-
Zivanje temelji se na hipotezi da trenirani psi odredenog genotipa, nakon intenzivne fizi¢-
ke aktivnosti, pokazuju znakove manjeg oksidacijskog stresa (u uvjetima zadovoljavajuce
hranidbe) nego psi istoga genotipa koji nisu utrenirani. Cilj predvidenog istrazivanja je po-
tvrditi hipotezu na lovackim pasminama pasa i utvrditi uginke intenzivne fizicke aktivnostii
pojacanih stresnih prilika nakon intenzivnog fizickog napora na antioksidacijski kapacitet.

Istrazivanje razine oksidacijskog stresa provodit ¢e se u dvije skupine lovackih pasmina
pasa (pticari i gonici). Psi ¢e biti podijeljeni u dvije skupine prema ucestalosti sudjelovanja
u lovu (kao mjera utreniranosti pasa). Odredivat ce se sljedeci pokazatelji oksidacijskog
stanja tj. antioksidacijskog kapaciteta prije i nakon intenzivnog fizickog napora: 1. kom-
pletna krvna slika (KKS) i diferencijalna krvna slika (DKS); 2. preventivni neenzimski antiok-
sidansi i neki metaboliti; 3. enzimski antioksidansi i 4. proteini akutne faze.

Rezultati ¢e se obraditi po skupinama statistickim programskim paketima i usporediti s
rezultatima dosadasnjih istrazivanja.

Ovim Ce se istrazivanjem dobiti podatci o razini oksidacijskog stresa u uvjetima inten-
zivnog fizitkog napora u lovackih pasmina pasa i utvrditi eventualno, potrebe njegovog
povecanja (jacanja antioksidacijskog statusa).

Kljucne rijeci: oksidacijski stres, antioksidansi, biomarkeri, fizicka aktivnost, lovacki pas
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Abstract shows: doctoral disertation proposal

Oxidative stress is imbalance between the production of reactive oxygen species and
antioxidant system. Antioxidants are all substances that in small concentration in short
period of time neutralize free radicals and other oxidants. Biomarkers for natural antioxi-
dant defense emerge as counterbalance to free radicals in a organism. This is a natural
antioxidant defence mechanism or system of antioxidant protection.

The purpose of this research is to obtain data on the level of oxidative stress in the con-
ditions of intense physical effort in hunting dog breeds and determine, possibly, the need
for its increase, regarding strengthening of antioxidant status. The proposed research is
based on the hypothesis that trained dogs of a particular genotype, after intense physical
activity, show signs of lower oxidative stress (under satisfactory nutrition conditions) than
dogs of the same genotype that have not been trained. The aim of this research is to con-
firm the hypothesis on hunting dog breeds and to determine the effects of intense physi-
cal activity and increased stress upon intensive physical effort on antioxidant capacity.

An investigation of the level of oxidative stress will be carried out in two groups of hunting
dogs breeds (pointers and hounds). Dogs will be divided into two groups according to the
frequency of participation in hunting (as a measure of training). The following oxidation
status indicators, ie antioxidant capacity before and after intensive physical effort, will be
determined:

1. complete blood count (CBC), white blood cells differential (DKS)
2. preventive non-enzymatic antioxidants and some metabolites;
3. enzymatic antioxidants and

4. acute phase proteins.

The results will be processed by groups with statistical program packages and compared
with the results of previous research.

This research will provide information on the level of oxidative stress in the conditions
of intense physical effort in hound dog breeds and possibly determine the need for its
increase (strength of antioxidant status).

KEYWORDS: oxidative stress, antioxidants, biomarkers, physical activity, hunting
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Sazetak prikazuje: prijedlog doktorske disertacije

Uslijed intenziviranja poljoprivredne proizvodnje kao negativna pojava povecava Se upo-
raba pesticida. Samo optimalno podeSeni tehnicki ¢imbenici rasprsivanja mogu ostvariti
zadovoljavajuce rezultate i smanjiti nezeljeno zano$enje tekucine prilikom primjene sred-
stava za zaStitu bilja. Buduci da su pesticidi Stetni, potrebno je razvijati tehnike aplikaci-
je, gdje je kontakt izmedu agrokemikalija i ljudi smanjen uporabom raznih elektronickih
sklopova. Selektivna aplikacija uporabom senzora omogucuje optimiziranje ulaganja u
proizvodnji prema trenutacnim potrebama u trajnim nasadima i omogucava uzgajivacima
primjenu optimalne koli¢ine pesticida to¢no na ciljanu povrsinu.

Ciljevi istrazivanja su utvrditi utjecaj glavnih tehnickin ¢imbenika rasprsivanja (norme
rasprsivanje, tip mlaznice i brzine zracne struje) koriste¢i razlicite tipove rasprsivaca i
sustave aplikacija (selektivno i konvencionalno) na zemlji$no i zracno zanosenje te depo-
zit u kros$nji u nasadu visnje. Istrazivanje se temelji na pretpostavci da ¢e se primjenom
selektivne aplikacije tekucine uporabom rasprsivaca opremljenih ultrazvu¢nim senzorima
statisticki znaCajno smanjiti zracno i zemljiSno zanoSenje tekucine, bez statisticki znacaj-
ne promjene depozita tekucine unutar kroSnje. Navedena hipoteza ispitat e se upora-
bom dva rasprsivaca (Agromehanika i Tifone) s konvencionalnim i selektivnim nacinom
rasprsivanja.

Istrazivanje Ce se provoditi u dva dijela. Prvi dio je postavljanje pokusa i provedba istrazi-
vanja u nasadu viSnje, dok drugi dio istraZivanja podrazumijeva laboratorijsku i statisticku
obradu podataka na dobivenim uzorcima. Istrazivanje Ce biti obavljeno prema ISO 22866
normi (uredaji u zastiti bilja-metode mjerenja zane$ene tekucine u poljskim uvjetima)
koja navodi toc¢no odredene postupke i mjere za postavljanje kolektora i evaluaciju zane-
Sene tekucine. U istrazivanju ce se koristi sustav ultrazvucnih senzora tvrtke Sick model
UM30-215111 za detekciju prisustva krosnje s kojim su unaprijedena dva konvencionalna
rasprSivaca Agromehanika ENU 200 i Tifone Vento 1500. Kao bojilo tekucine s kojom se
obavlja aplikacija koristit ¢e se organska boja Tartrazine. Za prikupljanje zaneSene teku-
¢ine koristi Ce se filter papiri¢i proizvodaca Technofil povrSine 35 cm? koji su postavljeni
prema navedenoj ISO normi. Priprema i analiza uzoraka obavljati e se u Laboratoriju za
obnovljive izvore energije na Poljoprivrednom fakultetu u Osijeku, a za evaluaciju zaneSene
tekucCine biti ¢e koriSten spektrofotometar Varin Cary 50 UV-Visible. Ispravnost tehnickih
sustava u zastiti bilja od iznimne je vaznosti za pravilnu aplikaciju, stoga ¢e se za potrebe
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ovog istraZivanja navedena dva stroja tehnicki provjeriti prema normi EN 13790. Navedena
norma nalaze provjeru i testiranje sljedecih dijelova; ispitivanje kapaciteta crpke, protoka
mlaznica, ispravnost manometra, prisustva za$tite pogonskog vratila i dr. Vremenski uvjeti
pratit ¢e se prijenosnom meteoroloskom postajom Hobbo. Parametri koji e se mjeriti su:
temperatura zraka, relativna vlaznost zraka, brzina i smjer vjetra.

Temeljem ovog istrazivanja donijeti Ce se zakljucak koja kombinacija tehnickih ¢imbenika
i sustava rasprsivanja ostvaruje najmanje zanosenje tekucine izvan ciljanog objekta, a da
depozit u kroSnji ostane unutar statisticki znacajnih granica. Unato€ svim dosadasnjim
istrazivanjima koja su pokazala vrlo dobre rezultate u smislu ustede Skropiva od 20%
do 80%, nije doslo do komercijalne proizvodnje rasprsivaca opremljenih senzorima. Ovo
istrazivanje ¢e pruziti korisne informacije velikim gospodarskim subjektima i poljopri-
vrednicima o nacinu unapredenja tehnika aplikacije Skropiva u cilju ostvarenja znatnih
uSteda u proizvodniji.

Kljucne rijeci: ultrazvucni senzori, selektivna aplikacija, zano$enje tekucine; norma raspr-
Sivanja; brzina zraka; mlaznice; rasprsivac
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Abstract shows: doctoral disertation proposal

One of the negative trends, due to intensive agriculture production is excessive use of
pesticides. Only optimal (well) adjusted spraying technical factors, during application of
plant protection agents can ensure satisfying results for the purpose of reducing the
unwanted drift. Because of hazardous nature of the pesticides it is necessary to develop
new application techniques equipped with electronic assemblies, in order to minimize
contact between man and agrochemicals. Selective application with the use of sensors in
permanent crops enables optimizing production inputs, according to present needs thus
ensuring cost effective pesticide application per unit area.

The aims of this research are to determine impact of major technical spraying factors
(spraying norm, nozzle type and air velocity) with the use of different sprayer types and
sprayer systems (selective and conventional) on ground and air drift, and the deposit in
cherry treetop. Research is based on hypothesis that usage of selective liquid application
with ultrasonic sensor spraying system will statistically significantly reduce ground and
air drift, without statistically significant deposit differences inside treetop. The hypothesis
will be tested with usage of two sprayers [Agromehanika and Tifone) equipped with con-
ventional and selective spraying systems.

Research will be conducted in two parts. First part will include experiment set up and
implementation in permanent cherry orchard, while second part will imply laboratory and
statistical analysis of gathered data. Investigation will be carried out in accordance with
IS0 22866:2005 (Plant Protection Equipment - Drift Measurement Methods in Field Con-
ditions) which sates specific procedures and measures for placing the collector and for
drift evaluation. System of ultrasonic sensors produced by Sick company (model UM30-
215111), installed on two conventional sprayers, Agromehanika ENU 200 and Tifone Vento
1500, will be used in the experiment for treetop detection. Organic dye Tatrazine will be
used as colouring agent for spraying application. Placement and gathering of filter pa-
pers (Technofil, 35 cm2) will be conducted according to IS0 22866:2005. Preparation ands
analysis of the samples will be carried out in the Laboratory for renewable resources at
Faculty of agriculture in Osijek, and spectrophatometric analysis of the collected drift will
be evaluated using Varian Cary 50 UV-Visible spectrophotometer. Accuracy of technical
systems in plant protection is very important for correct application, for the purpose of
this research two sprayers will be used and tested according to EN 13790. Mentioned
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norm is requesting check up and testing of following parts: pump capacity, nozzle flow,
manometer accuracy, presence of the power shaft protection, etc. During experiment
on field portable meteorological station Hobbo will be used for gathering weather pa-
rameters, as follows: air temperature, relative air humidity, wind velocity and direction.
Expected scientific contribution

Based on this research experiment it will be possible to conclude which combination of
the technical factors and systems will achieve minimum drift outside of targeted object,
whilst treetop deposit stays in statistically significant limits. Despite all present resear-
ch studies which showed very good results regarding the reduced and cost-effective
pesticide use from 20 to 80%, no commercial exploitation of sensor equipped sprayers
was recorded. This research will provide useful information to economic operators and
farmers how this application technique can improve and lead to significant reduction in
production costs.

Key words: Ultrasonic sensors; selective application; drift; sprayer norm; air velocity;
nozzles; sprayer
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Sazetak prikazuje: prijedlog doktorske disertacije

U desetgodisnjem razdoblju udio povrsina pod ekoloskom proizvodnjom povecao se za
54%, $to je popraceno rastom broja ekoloskih proizvodaca (13,5%) i smanjenjem broja
preradivaca ekoloskih proizvoda. Vrijednost trziSta ekoloskih proizvoda Republike Hrvat-
ske procjenjuje se na 99,3 milijuna eura (2% ukupne maloprodaje u Republici Hrvatskoj), a
potrosnja po stanovniku dvostruko je manja od europskog prosjeka (47€). Cilj istraZivanja
je planiranje marketinskih aktivnosti ekoloskih proizvoda stvaranjem podloge za izradu
marketinskog miksa primjenjivog u ekoloskoj proizvodnji. Ostvarivanje cilja planirano je
kroz posebne ciljeve koji, uz utvrdivanje obiljezja ekoloske poljoprivrede obuhvacéaju utvr-
divanje: razine primjene marketinskog pristupa, stavove, navike i potrebe kupaca, potrebe
trziSta i mogucosti prilagodbe sektora istima. Postavljene su dvije hipoteze: H1: Marke-
tinSkom strategijom ekoloSkih proizvoda utemeljenoj na sveobuhvatnoj trziSno-marke-
tinSkoj analizi moguce je utjecati na konkurentnost ekoloSke proizvodnje i H2: Instituci-
onalnom potporom moguce je multiplicirati ucinak provodenja marketinskih aktivnosti
ekoloskih proizvoda. Materijali i metode istrazivanja obuhvacaju utvrdivanje trenutnog
stanja ekoloSke poljoprivrede, anketiranje proizvodaca, distributera i potroSaca u pet re-
gija Republike Hrvatske, ispitivanje utjecaja institucionalnih aktivnosti na multipliciranje
ucinaka provodenja marketindkih aktivnosti i planiranje marketinskih aktivnosti. Teme-
liem regresijske analize izdvojiti ¢e se modeli za planiranje marketinskih aktivnosti s utje-
cajem na podizanje konkurentnosti ekoloSke poljoprivrede. Utvrdivanje kljucnih problema
trzenja i marketinga ekolo$kih proizvoda, identificiranje i rangiranje ¢imbenika za provo-
denje trziSno marketinskih aktivnosti, izrada modela za planiranje marketinskih aktivnosti,
razrada razvojnih planova i odredivanje provedbenih aktivnosti ocekivani je znanstveni
doprinos istrazivanja.
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Abstract shows: doctoral disertation proposal

The share of land under the organic production has increased in last decade by 54%, whi-
ch was accompanied by a 13.5% increase in the number of organic producers. Although
there is a trend of decreasing number of organic product processors. The value of the
organic market in the Republic of Croatia is estimated at 99.3 million EUR (2% of total re-
tail sales in the Republic of Croatia), and per capita consumption in Croatia is twice as low
as the European average (47 €). The goal of the research is to plan marketing activities
for organic products by creating a basis for the creation of the marketing mix applicable
in organic production. To achieve it, it is planned to accomplish specific goals which,
in addition to identifying the characteristics of organic agriculture, include determining
the level of application of marketing approaches, attitudes, habits and needs of custo-
mers, market needs and possibility of sector adjustments. Two hypotheses have been set:
H1: The organic products marketing strategy based on comprehensive sales-marketing
analysis can influence the competitiveness of organic production and H2: Institutional
support can multiply the effect of marketing activities of organic products. Materials and
methods of the research include evaluation of the current state of organic agriculture,
examination of producers, distributors and consumers in five regions of the Republic of
Croatia, research of the impact of institutional activities on multiplying the effects of
marketing activities and planning marketing activities. Based on the regression analysis,
models for planning marketing activities will be set up with the impact on raising the
competitiveness of organic agriculture. Determining key selling problems and marketing
issues, identifying and ranking factors for sales marketing activities, designing a model
for planning marketing activities, development plans deployment and determining imple-
mentation activities are expected to be a scientific contribution of the research.
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Sazetak prikazuje: prijedlog doktorske disertacije

U proizvodnji Secerne repe, ovisno o klimatskim uvjetima, stupnju zaraze patogenima tla
i agrotehnici, pojavio se problem trulezi korijena Secerne repe. Od patogena koji uzro-
kuju trulez korijena Secerne repe, najveci Stete uzrokuje gljiva Rhizoctonia solani Kihn.
Uzimajuci u obzir kemijska i mikrobioloSka svojstva tla, pokus je proveden na dva tipa
tla: eutricno smedem i humogleju. Pokus je postavljen u tri godine u potpuno randomi-
ziranom blok-sustavu s Cetiri ponavljanja i 24 razlicite varijante, koji su ukljucivali dva
tolerantna i dva osjetljiva hibrida na ovu patogenu gljivu. Odabrane su tri razlicite mikro-
bioloske primjene: kontrola(1) , tretman prije sjetve(2), tretman tla prije sjetve i folijarno
s biofertilizatorom (3), koji sadrZi korisne bakterije (Pseudomonas fluorescens Migula, Ba-
cillus megaterium de Bary, Bacillus subtilis (Ehrenberg) Cohn, bakterije mlijecne kiseline)
koje pokazuju izuzetno antagonisticko djelovanje protiv patogenih gljiva R. solani Kihn.
Gnojidba dusikom izvrSena je prema analizi tla, a u drugoj varijanti je reducirana za 30%.
Postotak biljaka zarazenih s patogenim gljivama R. solani Kihn i postotak propalih biljaka
utvrden je u fazi 2-4 prava lista. Nakon vadenja, sredinom listopada utvrden je prinos i
kvaliteta korijena, sadrzaj i prinos Secera.
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Mentor: PhD Suzana Kristek, Full Professor

Abstract shows: doctoral disertation proposal

In the sugar beet production, dependent on climatic conditions, level of infestation with
soil pathogens and on agrotechnology, the problem of sugar beet root rot appeared. Of
pathogens which cause sugar beet root rot, most damage is caused by the fungi Rhizocto-
nia solani Kihn. Taking into consideration the chemical and microbiological properties of
the soil, the experiment was conducted on two soil types: Eutric brown soil and Humogley.
The experiment was set up in three years in a completely randomized block design with
four replications and 24 different variants, which included two tolerant and two sensitive
hybrids to this pathogenic fungu. Three different application of microbiological preparati-
on were selected: control (1), the soil was treated pre-sowing (2J, and pre-sowing and fo-
liar treatment (3) with the biofertilizer, which contains beneficial bacteria (Pseudomonas
fluorescens Migula, Bacillus megaterium de Bary, Bacillus subtilis (Ehrenberg) Cohn, lactic
acid bacteria) that show extremely antagonistic action against pathogenic fungi R. solani
Kihn. Nitrogen fertilization was performed by soil analysis and in the second variant it
was reduced by 30%. The percentage of the plants infected with pathogenic fungi R. solani
Kihn and percentage of decayed plants were determined in 2-4 true leaves phase. After
harvest in the middle of October, the yield and quality of roots, sugar content and sugar
yield were determined.
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Soja je jedna od najvaznijih bjelancevinastih i uljnih kultura u svijetu. Urod zrna soje od
najveceg je znaCaja u oplemenjivanju i kompleksno je svojstvo sastavljeno od veceg broja
kompaonenti od kojih izdvajamo visinu biljke, broj plodnih etaza i mahuna po biljci, broj i
masu zrna po biljci te Zetveni indeks (Vrataric i Sudaric, 2008.). Pri klasicnim se metodama
oplemenjivanja u selekciji pozeljnih jedinki koristimo morfoloskim markerima kao $to su
boja cvijeta, boja dlaCica, prisutnost antocijana, oblik lista, veli¢ina i oblik zrna, boja hilu-
ma itd. (UPOV TG/80/6 Soya Bean, 1998.). Morfoloski su markeri primarni u opisima sorti
prilikom priznavanja i zastite tj. kada se provode ispitivanja razlicitosti, ujednacenostii po-
stojanosti novih sorti (DUS-Distinctness, Uniformity and Stability). Nakon priznavanja ova
svojstva predstavljaju osnovu za identifikaciju i kontrolu u sjemenarstvu te za odrzavanje
genetske Cistoce. GenetiCka je varijabilnost osnova za uspjesno oplemenjivanje i sve me-
tode koje pridonose njenoj preciznijoj procjeni ubrzavaju postupak dobivanja novih sorti.
Istrazivanje genetske varijabilnosti je vazno i za identifikaciju sorti, odrzavanje genetske
Cistoce i pri primjeni zastite biljnih sorti (Ahmed, 2010.).

Ciljevi istraZivanja su procijeniti vrijednosti morfoloskih svojstava za utvrdivanje kriterija
razlicitosti sorti u postupku DUS ispitivanja za priznavanje i zaStitu novih sorti soje, pro-
cijeniti genetsku varijabilnost germplazme soje na temelju morfoloSkih i agronomskih
svojstava te identificirati sorte nositelje odredenih agronomskih svojstava i izabrati su-
periorne genotipove za buduca krizanja. Analizirani genatipovi ¢e prema svojim morfolos-
kim i agronomskim svojstvima pokazati genetsku raznolikost te ¢e na osnovu navedenih
svojstava doCi do grupiranja genotipova na temelju kojih ¢e se moci odabrati oni koji su
pogodni za razvoj nove genetske varijabilnosti.

Istrazivanje Ce se provesti na 74 sorte soje od kojih 35 ¢ine cjelokupnu Sortnu listu Repu-
blike Hrvatske (travanj, 2015.), dodatnih 39 sorti su odabrane iz DUS-referentne kolekcije
soje, a nalaze se na Zajednitkom katalogu sorata poljoprivrednih biljnih vrsta Europske
unije (Common Catalogue - CC) ili sluze kao sorte primjeri u DUS ispitivanju. Sjetva pokusa
Ce se obaviti Cetverorednom pneumatskom sijacicom Wintersteiger tipa Toolcarier 2700 u
dva ponavljanja. Ocjena morfoloskih svojstava obavit ¢e se sukladno UPQV-om vodicu ko-
jim su definirane fenofaze ocjenjivanja, rasponi ocjena te sorte primjeri koje pomazu pri
definiranju ekspresije promatranih svojstava. Tijekom vegetacije u polju ¢e se analizirati
12 morfoloskih svojstava, a to su: obojenje hipokotila antocijanom, tip rasta biljke, habi-
tus, boja dlacCica, naboranost lista, oblik lateralne liske, velicina lateralne liske, intenzitet
zelene boje lista, boja cvijeta, vrijeme cvjetanja, intenzitet smede boje mahune te vrijeme
dozrijevanja. Kada biljke soje dozriju sa svake ¢e se parcelice obaviti ruéno skidanje po 10
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biljaka. Na svakoj ce biljci biti izmjerena visina (cm), zatim brojanje mahuna po biljci po-
tom Ce se obaviti Zetva svake biljke posebno, vrsalicom Wintersteiger LD 350. Na dobive-
nim uzorcima soje ¢e se obaviti brojanje zrna po biljci te ¢e biti izmjerena masa (g) svakog
uzorka po biljci. Iz navedenih mjerenja ¢e se izracunati prosjetna masa tisucu zrna (g) po
sorti te broj zrna po mahuni. Nakon brojanja i vaganja svakog uzorka po biljci, sjeme ¢e
se dalje koristiti za ocjenu Sest morfoloskih svojstava na zrnu, a to su: velicina sjemena,
oblik sjemena, boja teste, boja hiluma, boja funikule hiluma, bojenje sjemenske ovojnice
obzirom na peroksidaznu aktivnost, sadrzaj bjelancevina (%) i sadrzaj ulja (%). Morfoloska
svojstva ¢e biti prikazana apsolutnim i relativnim ucestalostima (%), a razlike u ucesta-
lostima ispitati e se x-kvadrat testom. Razli¢itost sorata u agronomskim svojstvima ce
se ispitati jednosmjernom analizom varijance, a prosjecne vrijednosti po sortama ispitati
¢e se LSD testom (p <0.05). Veza izmedu svih agronomskih i morfoloskih svojstava biti ¢e
ispitana Pearsonovim i Spearmanovim koeficijentom korelacije. Ispitivane sorte grupirati
¢e se hijerarhijskom klaster analizom i graficki prikazati horizontalnim dendrogramom.
Udaljenost izmedu sorata izracunat ¢e se UPGMA metodom. Diskriminatornom analizom
utvrdit ¢e se koja svojstva najviSe determiniraju grupnu pripadnost pojedine sorte soje.

Stalna potreba za novim sortama koje su prilagodene u posljednje vrijeme sve vecim
vremenskim oscilacijama zahtijeva vrlo intenzivan i kontinuiran rad u stvaranju novih ge-
notipova koji su stabilnijih, otpornijih i prinosniji u odnosu na postojece. U ovom ce se radu
analizirati sve sorte koje se nalaze na Sortnoj listi Republike Hrvatske (SLRH), zatim sorte
iz referentne kolekcije koje se koriste u DUS ispitivanju, a nalaze se na Zajednickoj listi
Europske unije (CC) te sorte primjeri prema UPOV-om vodicu za soju. Prema navedenom
analizirati Ce se 74 sorte soje porijeklom iz 9 zemalja u 26 svojstva. Ovakav ¢e kombinirani
pristup dati detaljnu predodzbu stanja varijabilnost genaotipova koji se nalaze na SLRH
te Ce prema prouCavanim svojstvima biti usporedivi u odnosu na izvor oplemenjivanja, a
izdiferencirani genotipovi dobrih agronomskih svojstava moci ¢e posluziti za buduca kri-
Zanja. Analizom navedenih svojstava opisujemo sorte, grupiramo ih, razmatramo njihovu
povezanost (prostornu i evolucijsku) te sistematiziramo podatke u svrhu ostvarivanja $to

boljih oplemenjivackih i istrazivackih programa.

Klju€ne rijeci: soja, prinos, komponente prinosa, vremenske oscilacije, varijabilnost, UPOV,
DUS,
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Soybean is one of the most important protein and oil culture in the world. The soybean
seed yield is trait of the highest importance and complexity in breeding, it is product of
many components like plant height, the number of fertile nodes per plant, the number of
seeds and seed weight per plant and the harvest index (Vratari¢ and Sudaric, 2008). In the
classical breeding programs for selection of desirable plants we can use morphological
markers such as flower color, hair color, presence of anthocyanins, leaf shape, size and
shape of seeds, hilum color, etc. (UPOV TG/80/6 Soya Bean, 1998). Morphological markers
are primary in descriptions for registering and protecting of new varieties of plants, exa-
mining distinctness, uniformity and stability (DUS). For registered varieties these proper-
ties are the basis for identification and control in seed maintenance of genetic purity.
Genetic variability is the basis for successful breeding and all the methods contributing
to its more accurate assessment accelerate the process of obtaining new varieties. Re-
search on genetic variability is also important for varieties identification, maintenance of
genetic purity and application for plant varieties protection (Ahmed, 2010).

The aims of this research are to evaluate the morphological characteristics for determi-
nation of the varieties differences in the DUS testing procedure for the registration and
protection of new soybean varieties, to evaluate the genetic variability of the soybean ger-
mplasm on the basis of morphological and agronomic properties and to identify varieties
of specific agronomic properties for selection superior genotypes for future crossings.
The analyzed genotypes will show genetic diversity according to their morphological and
agronomic properties, based on this properties genotypes will be grouped, on the basis of
which they will be suitable to be selected for the development of new genetic variability.

The study will be carried out on 74 soybean varieties. At the beginning of the experiment
(2015) all the soybean varieties from the List of Varieties of the Republic of Croatia (35)
will be included in tested collection. Additional 39 varieties will be selected from the DUS
reference collection, listed also on the Common Catalogue of Varieties of Agricultural
Plant Species of EU, and used as an example varieties in DUS testing. The sowing of the
experiment will be carried out with the four-row pneumatic Wintersteiger sowing mas-
hine type Toolcarier 2700 in two replicates. Evaluation of morphological properties will be
performed in accordance with the UPQV guidelines according to phenophase, character
scores range and examples that will help define expression of the observed traits. During
the vegetation 12 morphological properties will be analyzed in the field : anthocyanin co-
loration of hypocotyl, plant growth type, growth habit, color of hairs, leaf blistering, shape
of lateral leaflet, size of lateral leaflet, intensity of leaf green color, flower color, time of
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beginning of flowering, the intensity of pod brown color and the time of maturity. Before
harvest 10 plants from each replicate will be randomly selected on which following traits
will be measured: plant height (cm) and pods number per plant. Harvesting will be done at
full maturity with a harvest machine Wintersteiger LD 350. After the harvest the following
traits will be measured: seed yield per plant, seed number per plant, seed number per
pod, thousand-seed weight (g). After counting and weighing each sample per plant, the
seed will be further used to evaluate the following characteristics: seed size, seed shape,
color of testa, color of hilum, color of hilum funicle, coloration due to peroxidase activity
in seed coat, protein content (%) and oil content (%). Morphological characteristics will be
shown in absolute and relative frequencies (%) and differences will be examined with the
x-square test. The differences of agronomic traits will be tested by one-way analysis of
variance, and the average values will be examined by the LSD test (p <0.05). The associa-
tions between agronomic and morphological traits will be tested by Pearson's and Spear-
man's correlation coefficients. The tested varieties will be grouped by hierarchical cluster
analysis and graphically displayed by horizontal dendrogram. The distance between the
varieties will be calculated using the UPGMA method. Discriminatory analysis will determi-
ne which traits determine the group affiliation of a particular soybean variety.

The constant need for new varieties that have been adapted to the increasing weather
oscillations requires a very intensive and continuous work on creating new genotypes
that are more stable, more resistant also with higher yield than the existing ones. In this
research are analyzed all the varieties from the List of Varieties of the Republic of Croatia
(SLRH) also the varieties from the reference collection used in the DUS testing that are
listed on the Common Catalogue of EU and example varieties listed in the UPOV soybean
guide. According to mentioned, 74 soybean varieties originating from nine countries will
be analyzed in 26 characteristics. This approach will give a detailed picture of the gene-
tic variability of the SLRH and will be comparable to the breeding source according to
the studied properties and the outlined genotypes of good agronomic properties will be
useful for future crossings. By analyzing these properties, we can describe the varieties,
group them, consider their connection (spatial and evolutionary) and systematize the
data for the purpose of achieving better breeding and research programs.

Key words: soybean, seed yield, yield components, weather oscillation, variability, UPOV,
DUS
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Danasnji globalni cilj i strategija proizvodnje hrane nije vise samo kvantitativnost, vec i po-
stizanje zadovoljavajuce kvalitete i $to nizih cijena proizvoda. Postizanje navedenih ciljeva
i strategije moguce je realizirati izmedu ostalog optimalnim opremanjem poljoprivrednih
gospodarstava poljoprivrednom mehanizacijom. Profitabilna poljoprivredna gospodar-
stva su nezamisliva u danasnje vrijeme bez koristenja kvalitetne mehanizacije. Strojevi su
sve slozeniji, s puno elektronike, velikih radnih ucinaka, a samim tim i sve skuplji i nepri-
stupacniji za prosjecno gospodarstvo. Strojni prstenovi mogu pomoci poljoprivrednicima
kako ne bi morali raditi samo za nabavu vrlo skupih strojeva i prikljucaka. Financijska
sredstva koja bi ostala na raspolaganju poljoprivrednim gospodarstvima radi manjih tros-
kova rada angaziranjem poljoprivredne mehanizacije zajednickom uporabom istih mogla
bi se iskoristiti za nabavku najsuvremenije tehnike, podizanje vlastitih skladisnih kapaci-
teta ¢ime bi se povecala konkurentost obiteljskih gospodarstava unutar clanica Europske
Unije. UCinkovita mehanizacija je glavni ¢imbenik na kojem se temelji visoka produktiv-
nost, niske cijene za proizvodnju usjev, povecanje mogucénosti intenziviranja usjeva. Ugin-
kovitost je opcenito povezana s vecim radnim stopama, postignutim koriStenjem opreme
vece snage navode Sinha i sur., (2017), Parihar (2018.), Tullberg i sur., (2007), Murali i sur.
(2007), Johansen i sur., (2012.), Mehta i sur., (2014.), Mago (2008.) i Minli (2013.). Ngulube i
sur., (2014.) navode kako su utvrdili da migracija u mehanizirane sustave moze optimizirati
produktivnost. Kostadinov i sur., (2008.) navode kako e opstati samo oni poljoprivrednici
koji imaju ucinkovitu proizvodnju i kvalitetne proizvode. Taka¢ (2013.) uocava kako dolazi
do sve vece konkurencije na trziStu poljoprivrednih proizvoda i povecanja vaznosti ucin-
kovitosti poljoprivrede. Gao-yang (2012.) navodi kako ubrzavanje razvoja poljoprivredne
mehanizacije moze pridonijeti vecem razvoju prostora za skladnu poljoprivredu. Hipoteza
se temelji na pretpostavci da se izradom odgovarajuceg modela moze optimalno opremiti
poljoprivredno gospodarstvo sredstvima poljoprivredne mehanizacije ¢ime se znacajno
smanjuju troskovi primarne poljoprivredne proizvodnje, te se kao posljedica smanjenih
troSkova uporabe poljoprivredne tehnike ostvaruje veci dohodak, povecava akumulacija
kapitala i konkurentnost istih. Ovo je narocito vazno nakon integracije Republike Hrvatske
u Europsku Uniju. Tijekom istrazivanja ova Ce se radna hipoteza ili potvrditi ili opovrgnuti.
Cilj istrazivanja je temeljem znanstveno razradenih metoda i kriterija utvrditi i kvantifici-
rati mogucnosti daljnjih strukturalnih promjena glede optimalnog koristenja i opremanja
sredstvima poljoprivredne mehanizacije, te primjena dobivenih rezultata poglavito na obi-
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teljskim gospodarstvima i slicnim gospodarskim subjektima. Radi ostvarenja navedenog
cilja sacinit ¢e se teorijski i realni modeli koji e omoguciti komparaciju rezultata istrazi-
vanja u navedenim subjektima. Tijekom istraZivanja utvrdit ¢e se i struktura, opseg i teh-
nicko-tehnoloSke znacajke poljoprivredne tehnike, te ukazati na mjere i postupke koje je
nuzno provesti radi racionalnije uporabe iste, a time i povecanja stupnja ekonomske ucin-
kovitosti obiteljskih gospodarstava i ostalih subjekata u primarnoj poljoprivrednoj proi-
zvodnji. Tijekom istrazivanja pratiti ¢e se rad sredstava poljoprivredne mehanizacije na
odabranim gospodarskim subjektima u Osjecko-Baranjskoj zupaniji. Nadalje, ¢e se izraditi
i odgovarajuci modeli u koje ¢e biti inkorporirana struktura poljoprivredne proizvodnje,
veliina obradive povrsing, tip, vrsta i broj pogonskih, prikljucnih i samokretnih agregata
i ostalo. Namjena izradenih modela biti ¢e izmedu ostalog da se na temelju prikupljenih
podataka pripomogne u vodenju primarne poljoprivredne proizvodnje, te u upravljanju i
donoSenju vaznih poslovnih odluka. Tijekom istrazivanja uvoditi ¢e se i najsuvremenija
tehnicko-tehnoloSka rjeSenja u postojecu proizvodnju na povrSinama istrazivanih subje-
kata. Istrazivanje Ce obuhvatiti i mogucnosti racionalizacije poljoprivredne mehanizaci-
je uvodenjem najma kojeg u Europskoj Uniji obavljaju pojedine tvornice poljoprivrednih
strojeva i opreme, te privatni poduzetnici do pokusaja objedinjavanja viSe gospodarstava
u strojne prstenove kada viSe istih koristi zajedno jedan ili nekoliko strojeva. U praktic-
nom smislu primjena modela omogucit Ce kvalitetnije poslovno odlucivanje i dugorocno
planiranje razvoja proizvodnje hrane sa $to racionalnijom uporabom i opremanjem sred-
stvima poljoprivredne tehnike i kvalitetnijim konacnim proizvodom sa niskom prodajnom
cijenom. Analiza strukturalnih meduovisnosti tehnicko-tehnoloSkih parametara i rezultata
istrazivanja obavit Ce se potrebnim matematicko-statistickim metodama. U istrazivanju
Ce se korisiti QGIS 212.0 geostatistiCki program za vizualizaciju i interpolaciju. 0sim nave-
denog programa za obradu i prezentaciju podataka dobivenih znanstvenim istrazivanjima
korisit Ge se i statisticki program Statistica 12. Navedeni program ¢e pripomoci u obradi
podataka poglavito u regresijskoj analizi istrazivanih obiljezja. Pored navedenih izvora u
radu Ce se koristiti i podaci iz svjetske literature glede komparacije i dopune s vlastitim
istrazivanjem. Postavljeni ciljevi, hipoteza i predlozeni modeli (teorijski i realni) pokazuju
kako Ce doktorska disertacija biti opsezan izvorni znanstveni rad. Znanstveni doprinos je
u tome $to Ce se rezultati istrazivanja moci izravno koristiti kao model racionalnog opre-
manja poljoprivrednih gospodarstava sredstvima poljoprivredne mehanizacije. Nadalje,
rezultati dobiveni ovim istrazivanjem pridonijeti ¢e spoznaji optimiziranja poljoprivrednih
gospodarstava poljoprivcednom mehanizacijom. Dobiveni rezultati biti ¢e primjenjivi u
praksi i biti kao gospodarski doprinos za gospodarstva koja se tek planiraju osnovati §to
¢ini temelj za povecanje ekonomicnosti i rentabilnosti gospodarstava u cjelini.
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Today's global goal and food production strategy is not just quantitative but also achieving
the right quality and lower product prices. Achieving these objectives and strategies can
be achieved by, among other things, optimal equipment of agricultural farms by resour-
ces of agricultural mechanization. Profitable farms are unthinkable today without the
using quality mechanization. The machines are more complex, with a lot of electronics,
great work effects, and therefore more expensive and more affordable for the average
family farm. Machine rings can help farmers do not have to work only for the purchase
of very expensive machines and others. Financial resources that would remain available
to agricultural farms for lower labor costs by engaging in agricultural mechanization
by common use could be used to obtain state-of-the-art techniques, raising their own
storage capacities to increase the competitiveness of family farms within the European
Union. Effective mechanization is the main factor for high productivity, low prices for crop
production, increased crop intensification possibilities. Efficiency is generally associated
with higher operating rates, achieved by using higher power equipment in research of
Sinha et al,, (2017), Parihar (2018.), Tullberg et al., (2007), Murali et al. (2007), Johansen et
al, (2012.), Mehta et al,, (2014.), Mago (2008.) i Minli (2013.). Ngulube et al., (2014.) state that
they have found that migration to mechanized systems can optimize productivity. Kosta-
dinov et al,, (2008) state that only those farmers who have efficient production and quality
products will survive. Taka¢ (201.3) notes that there is growing competition in the market
for agricultural products and increasing the importance of agricultural efficiency. Gao-
yang (2012.) states that accelerating the development of agricultural mechanization can
contribute to greater development of space for harmonious agriculture. The hypothesis is
based on the assumption that the production of an appropriate model can optimally equi-
pment the agricultural economy with the means of agricultural mechanization, thus signi-
ficantly reducing the costs of primary agricultural production and as a result of reduced
costs of using agricultural techniques, it generates higher incomes, increases accumu-
lation of capital and competitiveness of the same. This is particularly important after the
integration of the Republic of Croatia into the European Union. During this research, this
working hypothesis will either be confirmed or denied. Based on scientifically elaborated
methods and criteria, the aim of the research is to identify and quantify the possibilities
for further structural changes regarding optimum use and equipping of agricultural me-
chanization, and the application of results obtained especially to family farms and similar
economic entities. In order to achieve this goal, theoretical and realistic models will be

85



DAN DOKTORATA 2018

developed which will enable comparison of the results of the research in the mentioned
subjects. During the research, the structure, scope and technical and technological fe-
atures of agricultural techniques will be determined, and the measures and procedures
necessary for the rational use of the same, and thus the degree of economic efficiency
of family farms and other subjects in primary agricultural production will be determined.
During the research, the work of agricultural machinery will be monitored at the selected
economic farms in Osijek-Baranja County. Additionally, the appropriate models will be
used to incorporate the structure of agricultural production, the size of the surface to be
processed, the type, type and number of propulsion, coupling and self-propelled aggrega-
tes and the like. The purpose of the developed models will be to help, among other things,
that the collected data contribute to the management of primary agricultural produ-
ction, and to managing and making important business decisions. During the research,
the latest state-of-the-art technical and technological solutions will be introduced into
the existing production area of the investigated subjects. The research will also include
opportunities for rationalization of agricultural mechanization through the introduction of
lease payments made by certain agricultural machinery and equipment companies in the
European Union, and by private entrepreneurs to attempting to unify multiple holdings
into machine rings when using more than one or several machines together. In practical
terms, the application of the model will enable better business decision making and long-
term planning of food production development with the most rational use and equip-
ment of agricultural technigues and the finest finished product with low selling price. The
analysis of the structural interdependencies of the technical-technological parameters
and the results of the research will be done by the necessary mathematical-statistical
methods. The research will use the QGIS 212.0 geostatistic visualization and interpolation
program. In addition to the above-mentioned program for processing and presenting
data obtained from scientific researches, the statistical program of Statistics 12 will also
be used. This program will assist in the processing of data especially in the regression
analysis of the investigated features. The data from the world literature will be used in
comparison with their own research. The set goals, hypotheses and suggested models
(theoretical and realistic) show that the doctoral dissertation will be a comprehensive
scientific paper. The scientific contribution is that research results can be directly used
as a model of rational equipping of agricultural farms with the resources of agricultu-
ral mechanization. Furthermare, the results obtained by this research will contribute to
the knowledge of optimizing agricultural farms by agricultural mechanization. The results
obtained will be applicable in practice and will be an economic contribution to economies
that are only planned to be established, which is the basis for increasing the economy
and profitability of the farms.
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