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Abstract

The research objective was to monitor and compare the quality of
corn silage on farms in the period 2008 - 2012 by years of the research.
The analysis of corn silage was done at 65 farms in the northern part of
Bosnia and Herzegovina, where is the largest production of raw milk -
about 85 % of total production in Bosnia and Herzegovina. The medium
value of crude protein (CP) per years of the research is 6.94 % in 2008;
6.82 % in 2010 and 6.31 % in 2012. The acidity (pH), the medium value
per years of the research is 3.81 in 2008; 4.03 in 2010 and 4.01 in 2012.
The medium value of crude cellulose (SC) per years of the research is
31.69 % in 2008; 31.9 % in 2010 and 33.99 % in 2012. The moisture con-
tent (SV), the medium value per years of the research is 68.48 % in 2008;
68.75 % 1n 2010 and finally, 68.43 % in 2012.

Key words: protein, cellulose, acidity, humidity

Introduction

The corn for silage production can be grown as a major, subsequ-
ent and an after grain crop. High milk production can only be achieved
with high quality forage because type and quality of forage affect the
quantity and content of milk (Caput, 1996).
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Maize for forage production is relatively widely used, although we
should cultivate a far more forage maize due to its high production poten-
tial of high-quality forage (Miskovi¢, 1986).

The whole plant of silage corn is one of the most important energy
source in the nutrition of dairy cows, since this plants gives a high yields
of green mass and has a relatively high energy content of dry matter. It is
characterized by high palatability and represents an indispensable compo-
nent for the preparation of a fully mixed meal (Forouzmand et al., 2005).

The usage of different corn hybrids increases the yield per unit area
(Hunt et al., 1993).

The content of nutrients and energy value of corn silage is bio-
logically determined by the ratio of the stem, leaves and ears (grain) in the
dry matter of hybrids, the level of fertilization, climatic conditions in the
year of production, stage of maturity and silage technology, and content
and digestibility of starch and fiber (Moss et al., 2001).

Johnson et al. (1999) indicate that the stage of maturity at the mo-
wing time has the strongest effect on digestibility, energy value and su-
itability of whole corn silage plant.

Desired dry matter content of silage maize plant is about 35%,
when is achieved an optimal ratio between the content of starch as a carri-
er of energy value and water soluble sugars needed to produce sufficient
quantities of lactic acid that by lowering the acidity below pH 4 canned
whole corn plant (Horrocks & Vallentine, 1999).

The corn plant that contains less than 30 % of dry matter has a low
content of starch, which increases nutrient losses with silage juice runoft, and
reduces the consumption of silage. If the dry matter content is higher than
40%, it 1s difficult to achieve proper ensiling conditions due to poor com-
paction, which often leads to spoilage of silage mass (Kalivoda, 1990).

Bal et al. (1997) state that delaying of corn silage harvest from 35
to 45 % of dry matter (physiological maturity of grain maize) does not
affect the intake of dry matter silage, but due to declining digestibility of
organic matter, acid detergent of fiber and starch, it leads to reducing the
production of milk and milk protein content.

The ripening of corn crop increases the dry matter content, the
amount of starch, and in the dry matter reduces the amount of fiber (De
Visser, 1993).

A lot of tests on leafy maize hybrids for silage have been perfor-
med, recently. These hybrids are characterized by large amounts of leaves,
a higher moisture content in grain and softer texture of the corn cob.
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Dwyer et al. (1998) reported that in North America about 16 % corn silage
is produced from leafy hybrids.

In order to increase the nutritional value of corn silage, for this
purpose hybrids with increased oil content are grown waxy (Weiss &
Wyatt, 2000; Akay & Jackson, 2001).

Stage of maturity of corn silage is an important factor that dictates
digestibility. Ripening of corn increases the overall yield as well as a
percentage of participation of the cob (and grains) in total plant mass. Ho-
wever, the accumulation of starch in the grain parallel leads to the reduc-
tion in the digestibility of the tree (Struik et al., 1985).

Material and Methods

The research includes the samples of corn silage from 63 farms
(Una-Sana Canton, Banja Luka, Kozarska Dubica, Prnjavor, Bijeljina,
Bratunac, Modric¢a, Tuzla Canton and Posavina Canton). The farmers are
classified as significant producers of milk with each farmer breeding more
than 10 milking cows. The samples were delivered to the laboratory of the
Agricultural Extension Service of the Una-Sana Canton.

The following methods of chemical quality of corn silage samples
were used:

— Proteins - (sample preparation, digestion, distillation, titration),

using Kjeldahl method;
— Cellulose (fiber) - Method manufacturers (Velp) - extractor for
cellulose;

— Moisture (dry matter) - automatic hygrometer (Ohaus);
— Mineral matter - method of burning and annealing (burner and
furnace annealing).

The results of research were analyzed in the statistical program

SPSS 12.
The samples for analysis were taken in 2008, 2010 and 2012.
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Results and Discussion

The pH Value
Tab. 1. pH value
pH vrijednost
2008 2010 2012
Min. 3.39 3.31 3.71
Max. 4.12 7.36 4.86
Average
Prosjek 3.81 4.03 4.01
Tab. 2. F — test of pH value
F —test pH vrijednosti
af St
Deviation br. | Variance af
Devijanse stepeni |Varijansa o
F br. stepeni
slobode
slobode
Source of Variation Amount Calc. Tab. |[More| Less
Izvor varijabilnosti Iznos % Izracunato | Tablicno | Vece | Manje
Between treatment means || gqq03| 361 | 5 |0.984518| 3485 | 299 | 2 | 186
Izmedu sredina tretmana
Residual or sample errors
Ostatka ili ogledne greske 52.5473196.39| 186 [0.282513
Total
Ukupno 54.5163| 100 | 188

The determined value of average pH ranged from 3.81 to 4.03,
indicating a good fermentation of silage samples. Statistically, there is a
significant difference in pH by years of the testing. This was influenced by
very different agro-climatic conditions for production of silage.

Crude Protein Content (%)

Tab. 3. Crude protein content (%)
Sadrzaj sirovog proteina (%)

2008 2010 2012
Min. 5.29 2.40 4.11
Max. 8.57 13.82 7.65
Average
Prosjek 6.94 6.82 6.31
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Tab. 4. F — test of crude protein content (%)
F — test sadrzZaja sirovih protein (%)

Analysis
d.t Analiza
Deviation br. Variance af
Devijanse stepeni | Varijansa o
F br.stepeni
slobode
slobode
Source of Variation Amount o Calc. Tab. |More| Less
Izvor varijabilnosti Iznos ’ Izracunato | Tablicno | Vece | Manje
Between treatment means| 4 15419/ 539 | 2 |7212008| 5204 | 299 | 2 | 186
Izmedu sredina tretmana
Residual or sample errors
Ostatka ili ogledne 253.37 (94.61| 186 |1.362209
greske
Total
Ukupno 267.80 | 100 188

The fortified low crude protein content in the tested corn silage
averaged from 6.31 to 6.94%, and it was lower than the average of 8.0 to
8.5% for corn silage containing 40% dry matter (National Research Coun-
cil [NRC], 2001; Deutsch Landwirtschaffs Gesellschaftn [DLG], 1997).
Corn silage corn is quantitatively poor in content of crude protein.

Statistically, there is a significant difference in the content of crude
protein per years of the research, and as a major factor in the differences
of crude protein are agro climatic conditions of production.

Cellulose Content (%)

Tab. 5. Cellulose content (%)
Sadrzaj celuloze (%)

2008 2010 2012
Min. 20.41 18.06 2591
Max. 40.27 58.77 38.73
Average
Prosjek 31.69 31.90 33.99
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Tab. 6. F — test of cellulose content (%)
F — test sadrzaj celuloze (%)

Deviation
Devijanse

d.f.
br.
stepeni
slobode

Variance
Varijansa

Analysis

Analiza

d.f.

br.stepeni slobode

Source of
Variation
Izvor
varijabil-
nosti

Amount
Iznos

%

Calc. Tab.
Izracunato | Tablicno

More
Vece

Less
Manje

Between
treatment
means
Izmedu
sredina
tretmana

203.7221

3.82 2

101.8611

3.69 2.99

186

Residual or
sample
errors
Ostatka ili
ogledne
greske

5,132.95

96.18| 186

27.5965

Total
Ukupno

5,336.67

100 188

The results show a high average content of cellulose in tested corn
silage samples from 31.69% to 33.99%. The optimum content of cellulose
in corn silage is 20% to 25%. The cause of the high content of cellulose of
the prepared silage is agro-climatic conditions of production. Statistically,
there is a significant difference in terms of cellulose content by years of
the research.

Moisture Content (%)

Tab. 7. Moisture content (%)

Sadrzaj viage (%)
2008 2010 2012
Min. 54.17 52.67 57.47
Max. 74.37 84.99 74.30
I‘?Z:;i%f 68.48 68.75 68.43
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Tab. 8. F — test of moisture content (%)
F — test sadrzaja viage (%)

Analysis
d.f Analiza
Deviation br. | Variation ar
Devijanse stepeni | Varijansa o
F br. stepeni
slobode
slobode
Source of Variation Amount o Calc. Tab. More | Less
Izvor varijabilnosti Iznos ’ Izracunato | Tablicno | Vece |Manje
Between treatment means |3 691151 009 | 2 |1.845562| 0084 | 299 | 2 | 186
Izmedu sredina tretmana
Residual or sample errors
Ostatka ili ogledne greske 4,091.93|199.01| 186 |21.99965
Total
Ukupno 4,095.62| 100 188

The fortified average moisture content ranged from 68.43 to
68.75%; that indicates the preparation of silage at the optimum stage of
maturity of maize, which is very important. It is not noticed a statistically
significant difference in moisture content.

Mineral Matter Content (%)

Tab. 9. Mineral matter content (%)
Sadrzaj mineralnih materija (%)

2008 2010 2012
Min. 1.54 1.15 1.11
Max. 3.83 3.51 3.34
Average
Prosjek 2.45 2.31 2.05

Tab. 10. F — test of mineral matter content (%)
F — test sadrzaj mineralnih materija (%)

Analysis
d.f. .
. . Analiza
Deviation br. | Variance ar
Devijanse stepeni |Varijansa o
F br. stepeni
slobode
slobode
Source of Variation Amount o Calc. Tab. |More| Less
Izvor varijabilnosti Iznos ’ Izracunato|Tablicno| Veée |Manje
Between treatment means |5 1155051 973 | 5 {2.556203| 10.028 | 299 | 2 | 186
Izmedu sredina tretmana
Residual or sample errors
Ostatka ili ogledne greske 47.41289(90.27| 186 |0.254908
Total
Ukupno 52.52548| 100 188
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The determined average mineral matter content from 2.05 to 2.45
indicates the proper preparation of corn silage, primarily the height of cut
corn silage.

Conclusion

According to conventional chemical indicators of quality silage
(pH, crude protein, cellulose, moisture and mineral matter), it can be con-
cluded that all the tested parameters are typical for silage that was
prepared in the later stages of maize plant.

Agro climatic conditions have a great impact on the quality. The-
refore, it can be concluded that while applying the agrotechnics of corn
silage, it must be taken into account the choice of hybrids for sowing
(planting drought tolerant hybrids), while irrigation should be applied
wherever possible, as well.

One of major factors is the lack of new and adequate mechaniza-
tion for preparing corn silage.
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Kontrola kvaliteta kukuruzne silaze na farmama za proizvodnju
mlijeka u sjevernom dijelu Bosne i Hercegovine

Midhat Glavié¢!, Aleksandra BudiSa', Senad Osmanagi¢',
Amir Hasié¢?, Amir Zenunovié?

'FARMA Founded by USAID/SIDA, Tuzla, Bosna i Hercegovina
’Poljoprivredni zavod, Tuzla, Bosna i Hercegovina

Sazetak

Cilj ovog istrazivanja bio je prac¢enje kvaliteta kukuruzne silaze na
farmama u periodu od 2008. do 2012. godine 1 poredenje kvaliteta silaze po
godinama istrazivanja. Uradena je analiza kukuruzne silaZze na 65 farmi iz
sjevernog dijela Bosne i Hercegovine, gdje je 1 najveca proizvodnja sirovog
mlijeka (oko 85%) od ukupne proizvodnje u BiH. Srednja vrijednost sirovih
proteina (SP) po godinama istrazivanja je 6,94% u 2008. godini; 6,82% u
2010. godini; 1 6,31% u 2012. godini. Kiselost (pH), srednja vrijednost po
godinama istrazivanja je 3,81 u 2008. godini; 4,03 u 2010. godini; 1 4,01 u
2012. godini. Srednja vrijednost celuloze (SC) po godinama istrazivanja je
31,69% u 2008. godini; 31,9% u 2010. godini i 33,99% u 2012. godini.
Sadrzaj vlage (SV), srednja vrijednost po godinama istrazivanja je 68,48% u
2008. godini; 68,75% u 2010. godini i 68,43% u 2012. godini.

Kljucne rijeci: protein, celuloza, kiselost, vlaga

Midhat Glavi¢ Primljeno: 30. aprila 2014.
E-mail address.: midhatg2000@yahoo.com Odobreno: 30. maja 2014.
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Energetski aspekti koriS¢enja rezidbenih ostataka
1z proizvodnje jabuke

Milo$ Paji¢!, Milan Drazié¢!, Vesna Paji¢!, Dusan Radoji¢i¢!,
Kosta Gligorevi¢!, Ivan Zlatanovié¢!, Mié¢o Oljaca!

!Poljoprivredni fakultet, Univerzitet u Beogradu, Republika Srbija
Sazetak

Velike koli¢ine biomase nastaju kao rezultat rezidbe vocaka, Sto
predstavlja obaveznu pomotehnicku meru. DugogodiSnja praksa uniStavanja 1
spaljivanje rezidbenih ostataka se teSko menja, ali energetski i ekoloski
pokazatelji ukazuju na znacaj pravilne eksploatacije ovom biomasom. Cilj
ovog rada je da ukaZe na koliCine, energetske vrednosti 1 potencijal rezid-
benih ostataka nastalih u proizvodnji jabuka, kao 1 nacine 1 mogucnosti
njegove pravilne eksploatacije. U Republici Srbiji jabuka se gaji na oko
40.000 ha, sa uobi¢ajenim prinosom biomase od 3t ha™! rezidbenih ostataka.
Prosecna gornja toplotna vrednost ostataka rezidbe dve sorte jabuke (Idared,
Jonagold), pri vlaznosti od 42,36%, iznosi 18,14 MJ kg™!.

Kljucne reci: prinos biomase, energija, vlaznost, toplotna moc¢, CO2

Uvod

Biomasa je jedan od najdostupnijih obnovljivih izvora energije i
kao takva ulazi u energetske bilanse, ekonomiju i organizovano kori$¢enje
vecine razvijenih zemalja. U Srbiji, od ukupnih energetskih potencijala
obnovljivih izvora energije oko 60% c¢ini biomasa (Ili¢ 1 sar. 2004). Kako
je u Srbiji raSirena poljoprivredna proizvodnja otuda imamo i pojavu
gotovo svih tipova biomase koji su karakteristi¢ni za naSe klimatsko po-
drucje, a to su pre svega ostaci iz: ratarske, vocarske, vinogradarske,
stocarske 1 Sumarske proizvodnje, kao i komunalni otpad (Sabo i Ponjican,
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1998). Vecina biomase iz prethodno navedenih priozvodnji u Srbiji se
tretira kao nus proizvod. U tehnologiji 1 praksi primenjenoj u vocarsko -
vinogradarskoj proizvodnji naj¢esce se vrsi sakupljanje 1 spaljivanje rezid-
benih ostataka nakon rezidbe. U nekim slucajevima se vr$i usitnjavanje
biomase i njena inkorporacija u zemljiSte (Paji¢ 1 sar., 2011a). U oba slu-
¢aja ostaci rezidbe su izgubljeni kao energetski vredan i koli¢inski zna-
¢ajan izvor energije.

Velike koli¢ine biomase nastaju kao rezultat rezidbe vocaka, Sto
predstavlja obaveznu pomotehnicku meru. Dugogodisnja praksa unistavanja i
spaljivanje rezidbenih ostataka se teSko menja, ali energetski 1 ekoloski
pokazatelji ukazuju na znacaj pravilne eksploatacije ovom biomasom. U nizu
mogucih nacina kvalitetnog iskoriS¢enja biomase je i njeno sagorevanje u
cilju transformisanja hemijske energije biomase u pogodne vidove energije za
finalne potrebe (razni vidovi namenske toplotne energije).

Koris¢enje biomase iz viSegodiSnjih zasada ima prednost u tome
Sto se najceSce nalazi na mestu potrosnje ili u njegovoj neposrednoj bli-
zini. Sa ekoloskog stanovista, posebno je znacajna ¢injenica da biomasa u
svom elementarnom sastavu u principu ne sadrzi sumpor ili je sadrzaj
sumpora bar za red veli¢ine manji od sadrzaja u fosilnim gorivima. Hemij-
ski sastav dobijene biomase, koji podrazumeva veliki procenat kiseonika,
manji procenat ugljenika i nesto veci procenat vodonika, i ¢ini je znatno
povoljnijim gorivom za sagorevanje u odnosu na ugalj. Pored toga, u bio-
masi nema sumpora koji pri sagorevanju stvara SOz koji je najvecéi zaga-
divac pri sagorevanju fosilnih goriva. Nakon sagorevanja biomase ostaju
jako male koli¢ine pepela, Sto predstavlja prednost u poredenju sa ¢vrstim
fosilnim gorivima.

Pozitivan efekat koriS¢enja biomase se postize i supstitucijom dela
uglja u sistemima za sagorevanje, odnosno zajednickim sagorevanjem bio-
mase 1 uglja - kosagorevanjem. Pri razmatranju karakteristika biomase
treba uociti 1 njene nedostatke (mala gustina, heterogenost sastava, vre-
menska promenljivost sastava i koli¢inska raspolozivost), kao i probleme
vezane sa prikupljanjem, transportom i skladistenjem biomase (Radojevi¢
1 sar., 2005).

Ukupni energetski potencijal ostataka biomase u nasoj zemlji je
procenjen na 115.000 TJ god.". Ukupni energetski potencijal ostataka
poljoprivredne biomase iznosi oko 65.000 TJ/god (Paji¢, 2002) u koji se
ubraja i 200.000 t god.™! ostataka rezide voc¢aka, vinove loze i prerade voéa.

Energija koja bi se godiSnje mogla dobiti koriS¢enjem biomase u
Srbiji procenjena je na 2,68 miliona tona ekvivalentne nafte. Od toga se
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1,66 miliona tona ekvivalentne nafte odnosi na poljoprivredu (Oka i
Jovanovi¢, 1997; Ili¢ i sar., 2004), a oko milion tona na Sumsku biomasu.

Jabuka se u Republici Srbiji u 2010. godini gajila na 15.880.000
stabala, §to dalje proizvodi oko 50.000 t god.” biomase (Zivkovié i sar.,
2012; Republicki zavod za statistiku Republike Srbije [RZZSRS], 2011),
gde je energetski potencijal takve biomase oko 900 TJ god.™! ili 37,1 tona
ekvivalentne nafte.

Obnovljivi izvori energije bi se u nasoj zemlji, u bliskoj budu-
¢nosti, prvenstveno mogli koristiti za zadovoljenje niskotemperaturnih to-
plotnih potreba (grejanje, pripremu potro$ne tople vode, suSenje, klima-
tizaciju), a znatno manje za visokotemperaturne potrebe (proizvodnja
elektri¢ne energije, procesna toplota).

Materijal i metode rada

Istrazivanja prikazana u ovom radu su sprovedena na Oglednom
dobru Radmilovac, Poljoprivrednog fakulteta Univerziteta u Beogradu,
tokom 2010/11 godine. Praceni su ostaci rezidbe kod dve sorte jabuke
Jonagold i Idared. Jabuka je posadena na rastojanju 4 x 1,5 m sa uzgojnim
oblikom — vitko vreteno. Obe sorte za podlogu imaju M26, a starost za-
sada je 18 godina. ZemljiSte u zasadu se odrzava kombinacijom konven-
cionalne obrade zemljista i mal¢om.

Koli¢ina biomase po jedinici povrSine, koja nastaje kao produkt
rezidbe u viSegodiSnjim zasadima, zavisi od velikog broja faktora: bujnosti
podloge i sorte, godina starosti, fizickih i hemijskih osobina zemljista, pro-
secnih godiSnjih temperatura, koli¢ina i rasporeda padavina, odrzavanja
zemljiSta u redu 1 izmedu redova, navodnjavanja, inteziteta rezidbe, vre-
mena sprovodenja rezidbe, zaStite, dubrenja, razmaka stabala u redu i
izmedu redova, uzgojnog oblika, kombinacije sorta-podloga i dr. U nasem
istrazivanju je iskljuéena zavisnost pojedinih faktora i pra¢en ukupno
ostvaren prinos biomase nastao u procesu rezidbe.

Ogled je postavljen po potpuno slu¢ajnom planu, pri ¢emu je uzor-
kovanje orezane mase vrSeno u deset ponavljanja, a svako ponavljanje je
predstavljeno jednim stablom. Rezultati koji su dobijeni u ispitivanju,
koriSéeni su za izraCunavanje proseCnih vrednosti pokazatelja orezane
mase. Merenje mase orezanih grana je izvrSeno u zasadima nakon zimske
rezidbe, koriS¢enjem vage ,,Cas Shollex, tip Shre-122.

Energetska vrednost ostataka rezidbe kod pracenih sorti jabuke je
ustanovljena na osnovu gornje i donje toplotne moci. Gornja toplotna mo¢
biomase Hg dobija se odredivanjem u kalorimetrijskoj bombi ,,JKA C
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400, pri tome se produkti sagorevanja hlade na temperaturu okoline, a
vodena para iz produkata sagorevanja se kondenzuje, pri ¢emu predaje
toplotu promene faze (tzv. "latentnu toplotu") okolini. Poznavaju¢i gornju
toplotnu mo¢ (Hg) i koli¢inu (sadrzaj) vodonika (H) i vodene pare (w) u
produktima sagorevanja apsolutno suve biomase moze se izracunati donja
toplotna mo¢ prema izrazu:

Ha = Hg- 2440 (9H+W) kJ kg!
Ha — donja toplotna mo¢ goriva (biomase)
Hg — gornja toplotna mo¢ goriva (biomase)
H — maseni udeo vodonika (H) u kg kg™! biomase
W — higoskopska vlaga (vlaga biomase) u kg kg! biomase

Dobijena vrednost donje toplotne mo¢i (Hd) odnosi se na apsolutno
suvu masu biogoriva. Sadrzaj higroskopne vlage odreden je u susnici ,,Su-
tjeska“ na 105°C (International Energy Agency [IEA], 2007). Udeo vodo-
nika (H) je odreden sa CHNS uredajem ,,Vario EL CUBE®.

Sve izmerene vrednosti obradene su odgovaraju¢im statistiCkim me-
todama, kako bi se stekao uvid u statisticku znacajnost dobijenih rezultata.
Za potrebe opisivanja podataka koriS¢ene su srednja vrednost, standardna
devijacija, varijansa i opseg. Za utvrdivanje statistiCke znacajnosti razlike u
srednjim vrednostima odredenih grupa podataka koriS¢en je t-test neza-
visnih uzoraka. Sve analize su izvedene u softverskom paketu SPSS 17.0.

Rezultati 1 diskusija

Veliki broj faktora koji uti€u na prirast drvne mase u toku vege-
tacije kod razli¢itih voénih vrsta daju i razli¢ite vrednosti o masi rezid-
benih ostataka. Koli¢ina orezane biljne mase u voénjacima uslovljena je
velikim brojem faktora koji zavise od bioloSkih osobina sorte, uzgojnog
oblika, starosti vo¢njaka/vinograda, agrotehnickih mera, razmaka sadnje,
itd. Najveci uticaj na koli¢inu imaju: bujnost sorte 1 podloge, sprovedena
agrotehnika 1 sistem rezidbe (D1 Blasi, 1997; Pajic 1 sar., 2011b).

Iskljucivsi uticaj agrotehnickih mera i sistema rezidbe (identi¢an po-
stupak kod obe sorte), pratili smo uticaj bujnosti sorte. Merenjima je usta-
novljeno da se kod sorte Jonagold ostvaruje veci prosecan prinos rezidbenih
ostataka po jednom stablu od 3,056 kg, odnosno 5.091,3 kg ha™ ukupno
rezidbenih ostataka. Ostvareni rezultati merenja orezane mase po stablu
pracenih sorti jabuke u istrazivanjima, detaljno su prikazan u tabeli 1.
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Tab. 1. Prose¢ne vrednosti rezidbenih ostataka nakon zimske rezidbe
Average values of pruning residues after winter pruning

Razmak izmedu Broj stabala Rezidbeni ostaci Ukupg:t:azllc;bemh
Sorta (stabala ha") (kg stablo™) .
. stabala . . Total pruning
Variety Planti Number of trees | Pruning residues .
anting space (trees ha'!) (kg tree!) residues
(kg ha'!)
Idared 4x1,5m 1667 2,774* 4.624,3
Jonagold 4x1,5m 1667 3,056%* 5.094,4
*SD=0,311
**SD = 0,298

Distribucija rezidbenih ostataka prikazana je na grafikonu 1. T-test
nezavisnih uzoraka pokazao je da uocena razlika u srednjim vrednostima
rezidbenih ostataka ove dve sorte nije statisticki znacajna (t (18) =-2,071;

p=0,053).
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Graf. 1. Plot dijagram rezidbenih ostataka (kg stablo™)
Plot diagram of pruning resuides (kg tree”')

Agroznanje, vol. 15, br. 2, 2014, 139-148

143




Toplotna mo¢ biomase se razlikuje u zavisnosti od vrste i sastava
same biomase, kao 1 od njihovog sadrzaja vlage. Uzorci uzeti u ovom is-
trazivanju, pri ustanovljenoj vlaznosti biomase, daju slede¢e vrednosti
gornje 1 donje toplotne moc¢i koje su prikazane u tabeli 2.

Tab. 2. Vlaznost, gornja 1 donja toplotna mo¢ rezidbenih ostataka jabuke
Humidity, higher and lower heating value of apple pruning residues

. Srednja Stan@ar(.ipa .
Sorta Min. Max. dnost devijacija | Varijansa
Variety VE& 1os Standard Variance
ean L
deviation
Gornja toplotna mo¢
Upper heating value 18,95 | 20,17 19,4380 0,40669 0,165
MJ kg
Higoskopska vlaga
Hygroscopic humidity 0,364 | 0,459 0,4167 0,036884 0,001
'q'é (kg kg! biomase)
<
= | Maseni udeo vodonika
Mass fraction of hydrogen | 0,0182 | 0,0786 | 0,037110 | 0,0164487 0,001
(kg kg'! biomase)
Donja toplotna mo¢
Lower heating value 16,96 | 18,37 17,6060 0,45659 0,208
(MJ ke’
Gornja toplotna mo¢
Upper heating value 17,86 | 19,82 18,7520 0,55815 0,312
M kg
Higoskopska vlaga
= Hygroscolpic.’ humidity 0,364 | 0,488 0,4306 0,042424 0,002
gn (kg lfg b10mase)'
£ | Maseni udeo vodonika
™ | Mass fraction of hydrogen | 0,0200 | 0,0842 | 0,055170 | 0,0177918 0,001
(kg kg™' biomase)
Donja toplotna mo¢
Lower heating value 15,28 | 17,15 16,4900 0,52873 0,280
MJ kg

Kako se toplotne mo¢i biogoriva razlikuju u zavisnosti od vrste i
sastava biomase, kao i od njihovog sadrzaja vlage, uocene razlike dve
sorte u donjoj i gornjoj toplotnoj mo¢i su dodatno istraZzene. Grafikon 2
prikazuje distribuciju gornje i donje toplotne moci za obe sorte, na
ispitivanim uzorcima.
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Graf. 2. Plot dijagram distribucije gornje i donje toplotne mo¢i
Plot diagram of the distribution of the upper and lower heating value

Razlike u srednjim vrednostima gornje i donje toplotne moci su
dodatno ispitane t-testom nezavisnih uzoraka, koji je pokazao da su ove
razlike statisti¢ki znacajne. Vrednosti izmerenih statistika prikazane su u
tabeli 3.

Tab. 3. Rezulati T-testa
Results of T-test

Gornja toplotna mo¢
Upper heating value
Donja toplotna mo¢

Lower heating value

t(18) =3,141; p < 0,01

t(18) = 5,052; p < 0,01

Ukoliko se posmatra energetska vrednost biomase proizvedene u
voénjaku jabuke, sem gornje i donje toplotne mo¢i, bitan faktor uticaja je i
koli¢ina orezene mase. Ova dva faktora (toplotna mo¢ 1 koli¢ina) Cesto
imaju razlicit uticaj, kao §to je pokazano i na primeru sorte Jonagold. Ova
sorta, iako ima manju toplotnu mo¢, ima daleko vecu koli¢inu orezena ma-
se. Zbog toga je sa stanovista proizvodnje biomase u voénjaku, najbolji
pokazatelj energetska vrednost po hektaru. Tabela 4 prikazuje prosecne
energetske vrednosti za obe sorte po hektaru.
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Tab. 4. Energetska vrednost biomase po 1 ha zasada jabuke
Energy value of biomass per 1 ha of apple orchard

. . Ukupno .
Higroskopna Gornja toplotna rezidbenih Gornja toplotna
Sorta viaga . moe ostataka moe
Variety Hygro;cgpzc Upper heating Total pruning Upper heating
humidity value residues value
0, -1 -1
(%) MJT kg™) (kg ha'!) (MJ ha™)
Idared 41,67 19,44 4.624,3 89.896,39
Jonagold 43,06 18,75 5.094,4 95.520,00
Zakljucak

Jedan od osnovnih pokazatelja upotrebljivosti biomase kao goriva
je njena toplotna moc¢. Toplotna mo¢ rezidbenih ostataka iz proizvodnje
jabuke nam pruza moguénost projekcije i1 daljeg angazovanja energetskog
potencijala ispitivane biomase.

Koris¢enjem rezidbenih ostataka vocarsko-vinogradaraske proizvod-
nje u energetske svrhe, moze se znaCajno smanjiti potroSnja konven-
cionalnih energenata, ¢ime se u prvom redu ostvaruje usteda, nezavisnost i
stabilnost energetskih izvora. S obzirom na trend smanjenja koli¢ina i po-
vecanja cena fosilnih goriva, realno je ocekivati da biomasa dobijena iz po-
ljoprivredne proizvodnje ima sve vece uceSc¢e u ukupnoj energetskoj
potrosnji.

Na osnovu dobijenih rezultata tokom ispitivanja vegetativnog po-
tencijala jabuke izrazenog preko mase rezidbenih ostataka, moze se izvesti
zakljucak da vecu toplotnu mo¢ po jedinici mase ostvaruje jabuka sorte
Idared (19,44 MJ kg!), a najveéu toplotnu mo¢ po jedinici povrsine zbog
veée bujnosti daje sorta Jonagold (95.461,9 MJ ha™).

Posmatrajuéi ubrzani razvoj vocarsko-vinogradarske proizvodnje u
Srbiji i energetske pokazatelje rezidbenih ostataka iste, moze se zakljuciti
da je najracionalnije koristiti orezanu masu kao energent za dobijanje
toplotne energije. Bez obzira o kojoj sorti se radi, energetska vrednost re-
zidbenih ostataka je znacajna, pa proizvodnju biomase iz rezidbenih osta-
taka treba ozbiljno razmatrati, kao vazan korak unapredenja u poljo-
privrednoj proizvodnji.

Na osnovu ovog istrazivanja, zaklju¢ujemo da se razlike u energet-
skoj vrednosti proizvedene biomase mogu posmatrati sa stanovista njenog
sastava (toplotne moci) i sa stanovista koli¢ina orezane mase. Ove dve
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veli¢ine Cesto razlicito uti¢u na ukupnu dobijenu energetsku vrednost, pa
je zbog toga uvek bolje posmatrati energetsku vrednost po hektaru zasada.
Napomena

Ovaj rad je rezultat rada na projektu TR31063, finansiranom od
strane Ministarstva za nauku i tehnoloski razvoj Republike Srbije.
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Abstract

Large quantities of biomass result from fruit pruning, which is a re-
quired pomotechnical operation. Long-standing practice of destroying and
burning the pruning residues is hard to change, although energy and envi-
ronmental indicators point to the importance of the proper biomass
exploitation. The aim of this study is to show the quantity and energy
value of pruning residues from apple production, as well as ways and
means of their proper exploitation. In Republic of Serbia, apple is grown
at 40,000 ha, with the usual biomass yield (3 t ha™! pruning residues).
Upper heating value of pruning residues for two apple varieties (Idared
and Jonagold), with 42.36% moisture, was 18.14 MJ kg™ average.
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Abstract

Agricultural production in Montenegro has a long tradition and due
to available natural resources it could present a backbone of economic
development. Almost the entire agricultural production in Montenegro is
conducted at family holdings. According to the most recent agricultural
census from 2010, the total number of agricultural holdings is 48,847,
whereof 48,824 are family agricultural holdings or 99%, whilst only 46
companies perform agricultural activities. Regarding the number of hol-
dings, the lowest number is in Tivat, 169, whilst Podgorica has the pri-
macy with 7,254 holdings. The paper displays the analysis of socio-demo-
graphic and agrarian factors at family agricultural holdings. Demographic
picture of Montenegrin agricultural population is unfavorable, since
intensive aging process has many negative implications, which could be
expected in the future period, too.

Key words: agricultural production, sociodemographic, agricultural
population
Introduction
Agricultural holdings are the main subjects of agricultural develop-
ment and have an important role in village area development. The agri-

cultural holding represents an individual technical economic unit with
individual management, which performs agricultural activity and could be
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a family agricultural holding or a business undertaking, (Republicki zavod
za statistiku Crne Gore [MONSAT], 2011). Out of total number of agri-
cultural holdings in Montenegro, most of them are family agricultural
holdings, around 99% or 48,824, whilst only 46 companies perform agri-
cultural activities. The share of agricultural population in the total
population has been reduced for several times in the few recent decades —
from 75%, which was immediately after the Second World War to around
6% according to the most recent evaluations in majority of Montenegrin
municipalities (MONSTAT, 2011).

According to the definition of the Statistical Office of Montenegro,
one of the main characteristics of family holdings is a dispersed land.
Namely, family holdings of Montenegro have 2.3 ha of arable utilized
land per holding, in comparison to over 15 ha in EU, (Sarovi¢, 2012).
Moreover, it is important to point out that holdings are of low producti-
vity, which is indicated by the data that one agricultural producer hardly
can produce enough for one citizen of Montenegro, whilst such ratio in
most of EU countries is one to sixty five (Sarovié, 2012). Such fact shows
that this is one of the main causes that limit accelerated economic develop-
ment. The offer of domestic agricultural products is far behind the de-
mand. Economic goal of agricultural development is to “satisfy aggregate
demand for agricultural products together with lower overall costs” (Gra-
hovac, 2006). Regarding the demographic aspect, the situation is not favo-
rable. Deagrarization processes were implemented randomly and too fast,
which caused negative consequences. Although the relative share of agri-
cultural population in the total population is not so low (almost 7% in
comparison to EU where the share is 5.3%), it is still unproportional to the
degree of general development of society and to the degree of agricultural
development itself. Population at holdings is aging faster, which has as a
consequence a high percentage of elderly households. It was registered
that 80% of Montenegrin villages have declining birth rate and 70% of
them have been affected by depopulation process. However, village agri-
cultural holdings used to be orientated to production. Such orientation
related to satisfaction of basic needs of life, therefore this was a necessity
for most of our villagers, not their choice. On the other hand, it is impor-
tant to point out that technical-technological and economic characteristics
of holdings do not correspond to rich natural and other resources. There is
a low level of utility infrastructure and hygiene-technical facilities of
houses, therefore many villages do not have water and sewage systems in
line (Vukadinovi¢, 2004).
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Municipality with the lowest number of family agricultural hol-
dings is Tivat with 169 of them, which comprises 0.35% of the total num-
ber of family agricultural holdings and municipality with the highest
number is Podgorica, which has 7,276 family agricultural holdings, com-
prising 14.89 % of the total number of family agricultural holdings.

Material and Methods

The objective of this paper is to indicate to the importance of fami-
ly holdings and the role they have in development of villages and agri-
culture.

The paper displays the structure of family agricultural holdings in
Montenegro in respect to certain determinants, based on statistical data
published in publications of the Republic Statistical Office of Montenegro
and the relevant literature. Taking into consideration the potentials
available to holdings, it is necessary to create conditions for their faster
economic development. Particular attention should be given to quality and
quantity of human resources.

Results and Discussion

The main indicator of social and economic values of each agri-
cultural holding is its land property. The agrarian structure in Montenegro
has changed during the last half century. According to the census from
1991, out of total 163,274 Montenegrin households, 60,043 or 37% of
them were agricultural family holdings, but there were only 7% of active
agricultural producers. Number of agricultural holdings without active
members has increased in Montenegro, from 10,995 in 1981 to 15,826 in
1991, or measured with relative figures from 26% to 44% of total hol-
dings. Regarding the income sources, the social-economic structure of
holdings was as follows: out of total 60,043 holdings, 13.6% were agri-
cultural, 73.8% were non-agricultural, 10.9% were mixed and 1.7% were
without labor (MONSAT, 2011). The Agricultural Census from 2010
included agricultural holdings that at the time of census used 1,000m? of
agricultural land or less than 1,000m? of agricultural land and possessed: 1
cow and 1 calf or 1 cow and 1 heifer, or 1 cow and two adult heads of
small stock, or 5 adult sheep or goats, or 3 adult pigs, or 4 adult heads of
sheep of goats or pigs together, or 50 heads of adult poultry or 20 bee-
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hives. The statistics enumerated holdings in respect to the land area and
available number of heads.

Family agricultural holdings and business entities enumerated by
the Agricultural Census 2010 have 221,297.6 ha of total utilized land,
which makes 71.6% of the total available land. An average agricultural
holding has 4.6 ha of utilized agricultural land.

Structure of utilized agricultural land is the following: perennial
meadows and pastures make 94.98% of total utilized agricultural area and
other categories of land as kitchen gardens, arable land, vineyards,
orchards and nurseries make together somewhat above 5%, (graph 1).

m Okucnice /ili baste

94.98%

@ VisegodiSnje livade i pasnjaci

.09%

1.83%
1.14%

0.69%
0.27%

Graph. 1. Agricultural holdings by utilized agricultural land (MONSAT, 2011)
Poljoprivredna gazdinstva prema koris¢enom poljoprivrednom zemljistu

The highest number of agricultural holdings that use perennial
meadows and pastures is in the following municipalities: Niksi¢, Podgo-
rica, Bijelo Polje, Pljevlja and Berane.

The share of utilized agricultural land in the total territorial land
area varies in EU countries. For example in Sweden it amounts to 7%, the
Great Britain 71%, Netherlands 50%, Hungary 62.2%, whilst in Monte-
negro such share amounts to 16%, (MONSAT, 2012).

Regarding the size of utilized agricultural land, 15,418 family agri-
cultural holdings belong to the interval between 0.1- 0.5 ha or 31.6%,
(graph 2). There is a rather low number of holdings whose size varies bet-
ween 100 ha or more, only 425 of them or 0.87% in comparison to the
total available land. The previous data indicate to the fact that small land
property still prevail in Montenegro.
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Graph. 2. Family holdings by the size of class type of utilized agricultural
land (MONSAT, 2011).
Porodicna gazdinstva prema velicini razreda koris¢enog
poljoprivrednog zemljista

Livestock production was one of the main occupations in the rural
area of Montenegro, which had impacts to development of psychological
and physical characteristics of people from that area (Cviji¢, 1966). Accor-
ding to the Agricultural Census in 2010, the total number of agricultural
holdings that raise livestock is 32,675, which is 66.9% of the total number
of family agricultural holdings (MONSAT, 2011). Total number of live-
stock units is 17753.1. The average number of livestock units at family
agricultural holdings is 3.6 LSU. Out of total 32,675 holdings that raise
livestock, 24,624 of them or 75.3% breed bovines, whereby the average
number per holding amounts to 3.3 heads.

Out of 48,824 family agricultural holdings, 6,088 holdings or
12.24% raise sheep. An average number of sheep per family agricultural
holding is 37.6 in comparison to the number of holdings that breed sheep,
while the average number of sheep is 4.7 heads in comparison to the total
number of family agricultural holdings. The number of holdings that take
sheep to common lands amounts to 3,512, which makes 57.7 of the total
number of family agricultural holdings that breed sheep. Taking into
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consideration the previously stated, it can be noticed that livestock poten-
tial of Montenegro relies on sheep breeding, which is particularly empha-
sized by the fact that an average family agricultural holding possesses
37.62 sheep (MONSAT, 2012).

If the data of the Agricultural Census implemented in 2010 are
compared to the data of Population Census 2013, it can be concluded that
number of bovines at family agricultural holdings suffered a decline of
2.4%, while the number of sheep increased for 42.3%; goats for 157.8%;
pigs for 37.7%; poultry for 74% and number of beehives for 103.6%,
(MONSAT, 2012).

One of main characteristics of family agricultural holdings is a
high share of older persons working at holdings and lower number of
younger people. At family agricultural holdings, 23,198 working persons
are 65 or older, which comprises 23.5% of the total labor force, while the
share of people under 24 years is declining, comprising 6.83%. Moreover,
the data indicate the fact that almost 44% of the total number are persons
older than 55, (graph 3.).

mispod 24 godine mizmedu 24 i 34 godine mizmedu 35 i 44 godine
Oizmedu 45 i 54 godine Oizmedu 55 i 64 godine W 65 godine i viSe

Graph. 3. Number of persons at family agricultural holdings (MONSAT, 2011)
Broj osoba na porodicnim poljoprivrednim gazdinstvima
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The highest number of working persons below 24 years is in Bijelo
Polje Municipality, namely 1,264, and the lowest number is in Budva
Municipality with 8 working persons. The highest number of working per-
sons that are 65 or older is in Nik§i¢ Municipality or 3,206 persons, and
the lowest is in Tivat Municipality with 71 working persons.

From the aspect of education, the labor force on family agricultural
holdings comprises of 33,180 persons with 4 years of secondary edu-
cation, i.e. 33.74%, whereof 22,157 are males, or 66.78% and 11,023 are
females or 33.22%. The number of persons with post-secondary or higher
agricultural education is 1,446 which makes 1.47 % of the total labor force
on family agricultural holdings. The number of males with post-secondary
or higher agricultural education is 1,054 or 72.89 % and of females is 392
or 27.11%. The share of persons with other post-secondary or high
education in the total labor force is 7.62%, whereof 74.37% are males and
25.63% are females (MONSAT, 2012).

Conclusion

Family holdings represent an important factor for development of
villages and agriculture in Montenegro. Almost entire agricultural pro-
duction is performed on family holdings. Their main characteristic is a
dispersed land property. The highest share in the structure of utilized
agricultural areas belongs to perennial meadows and pastures with
94.98%. This contributes to livestock development and most of the hol-
dings engage in bovine raising (75.3%), with the average of 3.3 of heads
per holding.

Demographic abandonment and aging of villages represent main
trends in population development in Montenegro. The share of persons
over 65 years is pronounced, comprising 23.58% of the total labor force,
while the share of persons below 24 is 6.83% of the total labor force.

With the aim to revitalize villages and agriculture, it is necessary to
encourage the merging of property, establishing of specialized production,
as well as horizontal and vertical connecting into a wider agro-industrial
units through clusters and other agricultural companies.

Agroznanje, vol. 15, br. 2, 2014, 149-157 155



References

Vukadinovi¢, S. (2004). Kvalitet Zivota crnogorskog sela na razmedu
milenijuma, Selo u Crnoj Gori (knjiga 66). Podgorica: CANU.

Grahovac, P. (2006). Regionalne znacajke posjedovne strukture u hrvat-
skoj poljoprivredi, U Zbornik Ekonomskog fakulteta u Zagrebu
(str. 24). Ekonomski fakultet u Zagrebu.

Cviji¢, J. (1966). Balkansko poluostrvo i juznoslovenske zemlje, Osnovi
antropogeografije. Beograd: Zavod za izdavanje udZbenika Socija-
listicke Republike Srbije.

Republicki zavod za statistiku Crne Gore - MONSTAT. (2011). Popis
poljoprivrede, 2010., Struktura poljoprivrednih gazdinstava,
Koris¢eno zemljiste. Podgorica: Republicki zavod za statistiku
Crne Gore.

Republicki zavod za statistiku Crne Gore - MONSTAT. (2012). Popis
poljoprivrede, 2010., Struktura poljoprivrednih gazdinstava,
Znamo Sta imamo. Podgorica: Republicki zavod za statistiku Crne
Gore.

Sarovi¢, R. (2012). Revitalizacija sela i orijentacija mladih u Crnoj Gori,
Socioloska luca, VI. Niksi¢: Filozofski fakultet.

Received: May 6, 2014
Accepted: June 6, 2014

156 Agroznanje, vol. 15, br. 2, 2014, 149-157



Porodi¢no gazdinstvo u Crnoj Gori kao faktor
razvoja sela 1 poljoprivrede

Aleksandra Despotovi¢!, Miljan Joksimovié¢!, Miomir Jovanovi¢!
'Biotehnicki fakultet, Univerzitet Crne Gore, Podgorica, Crna Gora
Sazetak

Poljoprivredna proizvodnja u Crnoj Gori ima dugu tradiciju 1 za-
hvaljujuéi raspolozivim prirodnim resursima moze da predstavlja okosnicu
privrednog razvoja. Skoro cjelokupna poljoprivredna proizvodnja u Crnoj
Gori odvija se na porodi¢nim gazdinstvima. Prema poslednjem popisu
poljoprivrede iz 2010. godine ukupan broj poljoprivrednih gazdinstava je
48870, a od toga su 48824 porodic¢na poljoprivredna gazdinstva ili 99%,
dok je svega 46 preduzeca koja obavljaju poljoprivrednu djelatnost. Kada
je rije¢ o rasprostranjenosti gazdinstava najmanje ih je u Tivtu, 169, dok
primat ima Podgorica sa 7254 gazdinstva. U radu je prikazana analiza so-
cio-demografskih i1 agrarnih faktora na porodi¢nim poljoprivrednim gaz-
dinstvima. Demografska slika poljoprivrednog stanovnistva Crne Gore je
nepovoljna, jer intezivan proces starenja ima brojne negativne implikacije,
koje se mogu ocekivati i u budué¢em periodu.

Kljucne rijeci: poljoprivredna proizvodnja, sociodemografski, po-
ljoprivredno stanovnistvo
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Degradacija kvaliteta vode vodotoka Krivaja

Radovan Savié', Atila Bezdan', Jasmina Josimov-Dunderski,
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Sazetak

Na osnovu mesecnog monitoringa relevantnih indikatora kvaliteta
povrsinskih voda, kod vodotoka Krivaja tokom analiziranog perioda 2006-
2011. godine konstatovan je nezadovoljavajuéi kvalitet 1 ucestala pojava
najlosijih klasa ekoloski statusa. Takvo stanje u znatnoj meri ograni¢ava
ili onemogucava upotrebljivost voda Krivaje u ma koje svrhe. Na osnovu
podataka sa tri merne stanice, ustanovljena je longitudinalna distribucija
analiziranih parametara 1 degradacija kvaliteta vode duz toka koja je
prouzrokovana uticajem razli¢itih zagadivaca. Zastita, revitalizacija i
racionalno upravljanje vodama Krivaje, kao znacajnog vodnog resursa po-
dru¢ja kroz koje proti¢e, ucinili bi da se ovaj vodotok izbriSe sa liste
"crnih tacaka" kvaliteta povrSinskih voda. Prevazilazenjem uocenog pro-
blema, Krivaja bi se osim kao recipijent otpadnih voda mogla koristiti bez
opasnosti od negativnih efekata i u druge svrhe, a njene vode i obale
ponovo uciniti privlaénim i upotrebljivim, izmedu ostalog, i za navod-
njavanje okolnih obradivih povrSina plodne vojvodanske ravnice i
proizvodnju zdravstveno bezbedne hrane.

Kljucne reci: Vojvodina, vodna tela, zagadenje vode, ekoloski status
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Uvod

Povrsinske vode u Vojvodini pruzaju povoljne moguénosti za vise-
namensko koris$¢enje. Bogatstvo vodom velikih reka (Dunav, Tisa, Sava),
relativno gusta mreza prirodnih 1 vesStackih vodotoka 1 brojne akumulacije
imaju veliku vrednost i kao vodoprivredni resursi i kao specifi¢ni eko-
sistemi ovog podruc¢ja. Medutim, ova vodna tela istovremeno sluze i kao
recipijenti uglavnom neprecis¢enih otpadnih voda iz naselje i1 industrije.
Pored toga, povrSinske vode su izloZene i uticajima rasutog zagadenja, pre
svega poreklom iz poljoprivrede, kao §to su pesticidi, mineralna dubriva,
nutrijenti, organske materije i sl. (Ali et al., 2013; Beli¢ et al., 2004; Beli¢
et al., 2009; Beli¢ et al., 2005; Girija et al., 2007; Halstead et al., 2013;
Josimov-Dunderski et al., 2008; Savi¢ et al., 2001; Savi¢ et al 2002; ).
Zbog okruzenja u kome se nalaze, prirodnih i pre svega antropogenih
uslova, za neke karakteristicne deonice vodotoka je simptomaticno siste-
matsko naruSavanje kvaliteta vode, ne samo u pojedina¢nim akcidentnim
epizodama, nego i permanentno(Barton et al., 2006; Carr & Neary, 2008;
Savi¢ et al., 2001; Savi¢ et al., 2002). Jedan od takvih manjih vodotoka u
Vojvodini je Krivaja kod koga je ve¢ duzi niz godina registrovano
nezadovoljavajuce, ¢ak i1 zabrinjavajue stanje kvaliteta vode (Savi¢ i
Leti¢, 2000).

U radu su prikazani i analizirani osnovni hemijski parametri kva-
liteta povrSinskih voda na tri merne stanice duz vodotoka Krivaja, sa
ciljem da se na osnovu komparativnog, uporednog sagledavanja ukaze na
prisutne procese longitudinalne degradacije stanja kvaliteta i upotreb-
ljivosti voda izazvanih uticajima razli¢itog koncentrisanog i difuznog
zagadenja.

Materijal 1 metode rada

Vodotok Krivaja izvire na krajnjem severu Srbije 1 Vojvodine, na
podruc¢ju Suboticko-Horgoske pescare, kod naselja Tavankut (nadmorska
visina oko 125-130 mnv). Zatim teCe u pravcu jug-jugoistok preko Te-
lecke visoravni, gde prima vode nekoliko manjih pritoka, sve do usc¢a u
magistralni kanal Osnovne kanalske mreZe Hidrosistema Dunav-Tisa-
Dunav (OKM HS DTD) Becej - Bogojevo, kod naselja Turija (oko 85
mnv), sl. 1. Ukupna duZina toka ove reCice je stotinak kilometara, uz
povrsinu sliva od 140.000 hektara. Inace, Severna Backa, region kroz koji
vodotok protice, u proseku je podrucje sa najmanje atmosferskih padavina
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u celoj Srbiji (prosecna godisnja suma oko 500-550 mm) i sa malom
gustinom hidrografske mreze prirodnih ili vestackih vodotoka, Sto svakoj
akvatoriji daje poseban znacaj. U takvim uslovima vodotok Krivaja sa
akumulacijama formiranim na njemu predstavlja vodno telo od izuzetne
vaznosti za razvoj privrednih i poljoprivrednih potencijala ovog podrucja.
Na samom vodotoku 1 nekolicini njegovih krakova, zbog potrebe
upravljanja vodnim rezimom, formirane su viSenamenske mikroakumu-
lacije (Tavankut, Zobnatica, Pac¢ir, Moravica, Panonija) 1 podignute ustave
za regulaciju proticaja (BajSa, Mali Ido$, Lovéenac, Feketi¢). Pre iz-
gradnje ovih objekata i uspostavljanja "dirigovanog rezima" prosecan
proticaj Krivaje iznosio je oko 0,25 m?/s, a maksimalan nesto preko 4
m?/s. Na svom putu ka u$¢u vodotok protice pored nekoliko veéih i manjih
naselja (Bajmok, Stara Moravica, Backa Topola, Mali Idos, Feketi¢, Srbo-
bran) gde je izlozen uticajima nepreciS¢enih otpadnih voda iz urbanih
sredina (komunalne otpadne vode), razliCitih industrijskih postrojenja
(prehrambena, proizvodnja sto¢ne hrane, metalopreradivacka, itd.), farmi 1
sl. (Savi¢ i1 Leti¢, 2000).

Analizom su obuhvacene tri merne stanice na kojima se sprovodi
monitoring kvaliteta vode vodotoka Krivaja. Najuzvodniji je profil Kara-
dordevo, na stacionazi vodotoka km 74+000 (geografske koordinate:
45°52'00" N 1 19°36'49" E), lociran na uzvodnom kraju akumulacije Zob-
natica 1 van uticaja ve¢ih zagadivaCa. Zatim, Mali IdoS, na km 44+500
(45°42'26" N 1 19°40'14" E), nizvodno od naselja Backa Topola gde su
grupisani najznacajniji zagadivaci vodotoka Krivaja i najnizvodniji profil:
Srbobran, km 11+500 (45°33'06" N i 19°47'48" E), odnosno oko 11,5 km
od usc¢a Krivaje u kanal OKM HS DTD (sl. 1). Dakle, dva nizvodna merna
profila su pod uticajem brojnih faktora "koncentrisanih" i "rasutih" zaga-
divaca sa pripadajuceg dela slivnog podrucja vodotoka.

Podaci o parametrima kvaliteta povrSinskih voda su preuzeti iz
programa monitoringa, redovnog pracenja stanja kvaliteta povrSinskih
voda Republickog HidrometeoroloSskog Zavoda [RHMZ], odnosno Agen-
cije za zastitu zivotne sredine [SEPA]. Obuhvacen je period od 2006. do
2011. godine sa frekvencijom uzorkovanja jednom mesec¢no. Hemijske
analize su sprovedene prema standardnim metodama u akreditovanim la-
boratorijama navedenih institucija u kojima se na istovetan nacin prati
kvalitet svih znacajnijih vodnih tela povrSinskih voda u Srbiji. Za dono-
Senje ocene o stanju kvaliteta 1 ekoloskom statusu vode koriS¢ene su
vazece klasifikacije propisane aktuelnom zakonskom regulativom u kojoj
su definisane grani¢ne vrednosti pojedinih klasa za indikatore kvaliteta,
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prioritetne 1 druge zagadujuce supstance (Pravilnik o parametrima eko-
loSkog 1 hemijskog statusa povrSinskih voda i1 parametrima hemijskog 1
kvantitativnog statusa podzemnih voda, 2011; Uredba o grani¢nim vred-
nostima zagaduju¢ih materija u povrSinskim 1 podzemnim vodama i
sedimentu i rokovima za njihovo dostizanje, 2012). Pri oceni ekoloskog
statusa, povrSinske vode svrstavaju se u pet klasa, pri ¢emu prva i druga
klasa oznacavaju odli¢an i1 dobar status, a preostale klase umeren, slab i lo$
status, redom.
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SI. 1. Vodotok Krivaja i merne stanica kvaliteta vode
Krivaja watercourse and water quality sampling locations
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Rezultati 1 diskusija

Sistematizacijom i obradom podataka o osnovnim hemijskim para-
metrima kvaliteta vode dobijene su godiSnje i viSegodiSnje prosecne
vrednosti za svaku od razmatranih mernih stanica na vodotoku Krivaja
(Karadordevo, Mali Idos i Srbobran). Za potrebe ovog rada obuhvaceni su
slede¢i standardni parametri kvaliteta povrSinskih voda: rastvoreni kise-
onik, petodnevna bioloska potro$nja kiseonika (BPKs), hemijska potrosnja
kiseonika (HPK, KMnOs4), jedinjenja azota (amonijum jon - NHa4, nitriti -
NO:2 i nitrati - NO3), ukupan fosfor i suspendovane materije. Njihov
uporedni prikaz (sl. 2), izmerene vrednosti, godiSnje i viSegodiSnje pro-
se¢ne vrednosti, omogucio je da se stekne uvid u promene vrednosti
parametara u analiziranom vremenskom periodu duz toka Krivaje (longi-
tudinalno). Takode, konstatovane vrednosti svih parametara komparirane
su sa grani¢nim vrednostima druge klase ekoloskog statusa koje su
definisne odgovaraju¢im normativima (Pravilnik o parametrima ekoloSkog
1 hemijskog statusa povrSinskih voda i parametrima hemijskog i kvanti-
tativnog statusa podzemnih voda, 2011; Uredba o grani¢nim vrednostima
zagaduju¢ih materija u povrSinskim i podzemnim vodama i sedimentu i
rokovima za njihovo dostizanje, 2012). To jest, izdvojeni su uzorci koji
zadovoljavaju zahteve prve i druge klase - odlicnog i dobrog ekoloSkog
statusa, (grani¢ne vrednosti navedene su numericki i prikazane graficki na
sl. 2).

Uticaj zagadenja na promenu kvalitativnih svojstava vode vodo-
toka Krivaja moze se pratiti na osnovu povecanja prosecnih vrednosti ili
koncentracija karakteristicnih parametara (odnosno, smanjenja kod rastvo-
renog kiseonika) na nizvodnim profilima (Mali IdoS i Srbobran) u odnosu
na uzvodni profil (Karadordevo), sl. 2 i tab. 1.
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SI. 2. Izmerene prosecne godiSnje i prosecne visegodi$nje vrednosti
parametara kvaliteta vode vodotoka Krivaja i grani¢ne vrednosti
druge klase ocene ekoloskog statusa
Measured average annual and perennial values of water quality
parameters of the Krivaja watercourse and limit values of
the second class of ecological status
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Nivo pogorSanja kvaliteta iskazan je i preko indeksa degradacije
kvaliteta (odnos izmerenih ili prosecnih vrednosti parametara na niz-
vodnom 1 uzvodnom profilu vodotoka, IDK=Knizv/Kuzv) koji pokazuje
koliko je puta povecana prosecna koncentracija ili vrednost razmatranog
parametra pod uticajem zagadivaca lociranih izmedu dva profila. Tako se
npr., jasno moze uociti da se izmedu profila Karadordevo i Mali IdoS sma-
njila koncentracija rastvorenog kiseonika za oko 40% (sa 10,9 mg/l na 6,6
mg/l). Istovremeno, oko 3,1 puta se povecala vrednost BPKS5, dok su kon-
centracije jedinjenja azota vece ¢ak 16 do oko 90 puta, ukupnog fosfora
oko 10,6 puta itd. (tab. 1). [zmedu mernih profila Mali IdoS§ 1 Srbobran
dodatni procesi degradacije nisu znacajnije izraZeni. Prema nekim od ana-
liziranih parametara je ¢ak doSlo do manjeg poboljSanja kvaliteta vode, ali
ne u tolikoj meri da bi imalo uticaja na bolje stanje kvaliteta vodotoka na
deonici izmedu ova dva profila (tab. 1).

Tab. 1. Prose¢ne visegodisnje vrednosti (2006-2011) parametara i Indeks
degradacije kvaliteta vode vodotoka Krivaja
Average perennial values (2006-2011) of parameters and water quality
degradation index of the Krivaja watercourse

Proseéne vrednosti (mg/l) Indeksldegradacije kvaliteta
Parametri Average values (mg/l) izmedu profila
Water quality degradation index
Parameters - <
Karadordevo|Mali Idos | Srbobran Karadgrdevo - | Malildos -
Mali Idos Srbobran
Rastv. 02 / Diss. O2 10.92 6.61 6.19 0.61 0.94
BPK5/BODS5 5.71 17.75 10.00 3.11 0.56
HPK / COD 13.80 13.85 14.81 1.00 1.07
NH4-N 0.10 9.35 3.95 89.22 0.42
NO2-N 0.009 0.469 0.310 49.63 0.66
NO3-N 0.24 3.75 4.90 1591 1.31
Ukupan P / Total P 0.11 1.16 1.57 10.63 1.35
Susp. materije / Susp.mat. 19.33 2791 24.79 1.44 0.89

Promena kvaliteta vode vodotoka Krivaja razmatrana je i na osnovu
procentualne zastupljenosti pojedinih klasa ocene ekoloskog statusa. Odno-
sno, stepen degradacije analiziran je preko smanjenog udela najboljih klasa
(prve 1 druge klase - vode odli¢nog 1 dobrog ekoloSkog statusa) kod uzoraka
sa razmatranih mernih profila duz vodotoka (tab. 2 i sl. 3).
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Tab. 2. Procentualna zastupljenost klasa odlicnog i dobrog ekoloskog statusa
povrsinskih voda (I+1I klasa), vodotok Krivaja (2006-2011)
Percentage of excellent and good ecological status classes of surface
waters (I+11 class), Krivaja watercourse (2006-2011)

Zastupljenost klasa odli¢nog i dobrog ekoloskog statusa
Parametri (I+1I klasa) (%)
Parameters Percentage of excellent and good ecological status (I+11 class) (%)
Karadordevo Mali Idos Srbobran
Rastv. 02/ Diss. O2 96.8 56.0 49.3
BPKS5 / BODS 44.5 31.8 44.6
HPK / COD 19.1 24.2 31.3
NH4-N 90.5 3.0 28.3
NO2-N 98.4 1.5 3.0
NO3-N 100.0 42.5 40.3
Ukupan P / Total P 93.6 3.0 0.0
Susp. materije / Susp.mat. 96.8 56.0 49.3

Tako je npr. na uzvodnom profilu Karadordevo za ve¢inu parame-
tara konstatovana zastupljenost najboljih klasa od preko 90% (izuzev
BPKS5 i HPK gde je ta zastupljenost neSto niza), dok su na nizvodnim
profilima ove dve klase prisutne sa mnogo manjim procentom. Najizrazeniji
pad kvaliteta vode duz vodotoka primetan je kod jedinjenja azota i ukupnog
fosfora gde je zastupljenost prve i druge klase svedena sa 90-100% na
profilu Karadordevo na svega nekoliko procenata (0-3%) na profilima Mali
Idos i Srbobran, uz ucestalu pojavu kvaliteta i ekoloSkog statusa koji se
moze svrstati u Cetvrtu i1 petu klasu, tj. oceniti kao slab ili 10§ (tab. 2 i sl. 3).
Distribucija razmatranih parametara kvalitateta i zastupljenosti klasa eko-
loskog statusa duz toka Krivaje jasno potvrduje da se na deonici izmedu
profila Karadordevo i Mali Ido$ u najznacajnijoj meri ispoljavaju uticaji
razliCitih zagadivaca (naselja, industrija, poljoprivreda i sl.).

Prikazani rezultati potvrduju da su vode Krivaje, kao i vode drugih
sliénih ravni€arskih vodotoka koji su izloZeni uticajima nepreciS¢enih
otpadnih voda i slivanju voda sa okolnih poljoprivrednih povrSina, pod-
loZzne znacajnom povecanju koncentracije nutrijenata i razvoju degra-
dacionih procesa eutrofikacije (Savi¢ et al., 2011). Bioloski i biohemijski
procesi su u ovakvim eutrofnim ekosistemima veoma intenzivni §to ¢esto
kao posledicu ima smanjivanje koli¢ine rastvorenog kiseonika, a na kraju i
preovladivanje anaerobnih nad aerobnim procesima. NaroCito je nepo-
voljna interakcija ovakvog stanja sa poviSenom temperaturom vode tokom
letnjih meseci kada u stajac¢im 1 sporoteku¢im vodenim ekosistemima eu-
trofikacija moze biti veoma ubrzana (Chambers et al., 2006; Frankforter et
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al., 2010; Yu et al., 2012). Uznapredovali procesi eutrofikacije se nega-
tivno odrazavaju na kvalitet 1 upotrebljivost vode ali imaju 1 druge eko-
loske, meliorativne i1 hidrotehnicke efekte kao Sto su: remecenje uslova
teCenja vode u vodotoku, povecanje hidraulickih otpora, smanjenje pro-
pusne moci, nagomilavanje plivajuce, flotantne, vegetacije u zoni vodo-
privrednih objekata Sto izaziva teSkoce 1 zastoj u njithovom radu, itd.
(Savi¢ et al., 2011).

100% 1

BV
80% 1

o
60%
O 11
40% -
=R
20%

Zastupljenost klasa (%)

LI

0% -

S1. 3. Procentualna zastupljenost pojedinih klasa ekoloskog statusa
povrsinskih voda, vodotok Krivaja, 2006-2011.

(K - Karadordevo, MI - Mali Idos, S - Srbobran)
Percentage of classes of surface water ecological status,
Krivaja watercourse, in 2006-201 1
(K - Karadordevo, MI - Mali Idos, S - Srbobran)

Jasno je da su sprovedenim analizama u ovom radu obuhvaceni
samo neki od mnogobrojnih parametara kvaliteta povrSinskih voda. Kao
ilustracija kompleksnog uticaja okruzenja i zagadivaca na kvalitet vode
Krivaje, moze se navesti npr. da su na razmatranim profilima povremeno
registrovane povecane vrednosti rastvorenih teSkih metala, pre svega
gvozda, mangana, zive i nikla. Takode, indikacija organskog zagadenja ra-
zli¢itog porekla, uz povisene vrednosti BPK5 1 HPK, potvrdena je i sapro-
bioloskim istrazivanjima, odnosno indeksom saprobnosti koji upucuje na
jace organsko zagadenje biorazgradljivim supstancama, itd. Kvalitativna
svojstva voda ovog vodotoka znatno su nepovoljnija od velike veéine osta-
lih povrsinskih voda Vojvodine (Savi¢ et al., 2001; RHMZ, 2006-2011;
SEPA, 2011-2012).

Konstatovano stanje kvaliteta vode ugrozava i realizaciju aktuelnih
principa i stavova (Armstrong et al., 2012; Ontario Ministry of the Envir-
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onment [OME], 2012; Perrie et al., 2012) da Krivaja, kao i sli¢ni prirodni i
vestacki vodotoci 1 druga vodna tela, pored meliorativnih funkcija, treba
da ima izrazene ekoloske, ambijentalne i druge vrednosti, da bude staniSte
ili koridor biljnom 1 Zivotinjskom svetu 1 da doprinese bioloskoj razno-
vrsnosti dominantno poljoprivredne vojvodanske ravnice sa svojstvima
"kulturne stepe" (Savi¢ et al., 2009; Savic¢ et al., 2011).

Zakljucak

Kvalitet voda vodotoka Krivaja nikako se ne moze oceniti kao
zadovoljavaju¢i. Prema svim razmatranim parametrima kvaliteta 1 oceni
ekoloskog statusa, vode Krivaje u najvecoj meri pripadaju najlosijim kla-
sama, §to gotovo u potpunosti ogranicava ili onemogucava njihovu upo-
trebljivost u ma koje svrhe, ukljucujuéi tu i navodnjavanje. Konstatacija se
prevashodno odnosi na nizvodne deonice vodotoka u zoni profila Mali
Idos i Srbobran na kojima je izrazen najveci uticaj zagadenja otpadnim
vodama iz naselja, industrije, poljoprivrede itd., i gde je problemati¢na
situacija u pogledu opsteg stanja kvaliteta uobiajena a ne samo spo-
radi¢na pojava kao u sluc¢ajevima nekih kratkotrajnih ekscesa.

Zastita, revitalizacija i racionalno upravljanje vodama Krivaje kao
znacajnog vodnog resursa podrucja kroz koje protice, pre svega kontrola i
ograniCavanja upustanja nepreciS¢enih otpadnih voda, ucinili bi da se ovaj
vodotok izbrise sa liste "crnih tacaka" kvaliteta povrSinskih voda. Preva-
zilazenjem uocenog problema, Krivaja bi se, osim kao recipijent otpadnih
voda, mogla koristiti bez opasnosti od negativnih efekata i u druge svrhe, a
njene vode i obale ponovo uciniti privlaénim i upotrebljivim, izmedu
ostalog, 1 za navodnjavanje okolnih obradivih povrSina i proizvodnju
zdravstveno bezbedne hrane.
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Water Quality Degradation of Krivaja Watercourse
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Abstract

Based on the monthly monitoring of the relevant indicators of
surface water quality during the period of analysis, from year 2006 to
2011, an unsatisfactory ecological status and frequent occurrence of the
worst quality class was noted in the Krivaja watercourse. This situation
considerably limits or prevents the use of water from this river for any
purpose. Also, based on the data from the three measuring stations, the
longitudinal distribution of the analyzed parameters and degradation of
water quality along the Krivaja watercourse was found. Protection,
revitalization and rational management of Krivaja waters as an important
water resource of the areas it flows through, would make this watercourse
deleted from the surface water quality "black spots" list. As soon as the
identified problems have been overcome, apart from being a wastewater
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recipient, the Krivaja can be used for other purposes without the risk of
adverse effects. Furthermore, its waters and coastline may again be
attractive and usable (for the irrigation of the surrounding farmland and
safe food production).

Key words: Vojvodina, water body, water pollution, ecological status
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Pe3ynTaTu excryoaraliMOHUX UCTUTUBAA BAIUIUIA
npu Bal)erby MEPKaHTUITHOT KPOMITUpA Y yCIOBUMA
ceBepHor KocoBa u Metoxuje

Cama Bapah!, Anexcaunap Bukuh', Usuia Muxajnosuh?,
Munan bubepunh', Bojana Munenkosuh', Muposby6 Akcuh!

"Momonpuspeonu paxynmem, Jlewax, Yuusepsumem y Ipuwmunu
(Kocoecka Mumposuya), Cpouja
’IMowonpuspeona wixona, Ipuwmuna - Jlewax, Cpbuja

Caxerak

Bahemwe MepkaHTHIIHOT KpOMITHpa MIPEACTaBba OTNIEPAIIH]jy Koja 3a-
XTe€Ba KBaJHMTETaH paJ Baawiuua, 36or Mmoryher omrehema KpTona
paZHUM OpraHMMa BaWIIMIE, KOja MOTY Jia ce ojpa3e Ha KBAJIUTET U
JIyXKHUHY 4yBama KpToja. 3a Baljere MEpKaHTHIIHOI KpOMIHpa, Hajoosbe
edeKkTe HCMoJbaBajy jENHOPENE W JBOpPENEC BAAWIMIIE Ca TOKPETHOM
TpakoM. Y pajy Cy NpUKa3aHU Pe3yiTaTH €KCIUIOATAllMOHUX HCIIUTHBAKA
pa3NIMYNTHX BaJAWJIHIA 32 Bal)ere MEPKaHTIIIHOT KPOMITHpA y yCIOBHMA
cesepHor KocoBa n Metoxuje. L{usp Hammx ucrpakuBama je 6uo aa ce
YTBpAM KBAJIUTET paja BaJUIa KPOMIIHpA, IMOTPOIIHhA CHEPruje u
MOBPIIMHCKU yunHaK. Ha OCHOBY pe3ynTara HCTpa)kMBama, 3aKJbYUEHO je
Ja Cy ce YKYIHHU TYOWIIM KpPTOJja KpPOMIHpa KpeTaau y TpaHuIlama O
5,01% (565,7 kg ha'), ma mo 11,50% (1.291,2 kg ha') y omnocy na
OCTBapeHU TNMPUHOC HA HMCIUTHBAHMM Tapiiesnama. Y TOKY HCIUTHBAHbA
ocTBapeHH yuuHiu cy Bapupanu on 0,10 ha h' ma no 0,28 ha h'!, y3
IpOCeYHy MoTpoumby ropusa of 12,60 1ha' 10 19,20 1 ha'.

Kwyune peuu: mexanuszanmja, youpame, KBaJUTET pajaa, KPTOJIACTO
noBphe
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VYBox

Kpomnup je jeaHa ox Haj3HAYajHUJUX TajeHUX KYJITypa, KaKo IO
MOBpIIMHAMA HAa KOjUMa C€ MPOU3BOAM, TAKO W IO 3HAYajy KOJH MMa Y
Jbynickoj ucxpanu. OH ce, Takohe, KOPUCTH M Kao BaKHa CHPOBHHA y TIpe-
paljuBaukoj WHIYCTPHUjU 3a T0OMjame CKpoOa, aTkoXoJa, YHIICa U MUPOKE
Jere3e Apyrux npou3Boja. OuU3HoNomKky 3pesie KpToyie Baje ce y paBHH-
JapCKUM PErHOHMMa TOKOM jyJia, aBrycTa M cemreMOpa mecemna, a 'y opa-
CKOIJITAHMHCKUM TOJIpyYjUMa y centeMOpy u okToOpy. Ilocie ogymupama
U CylIema uMe, ca BaljemeM Tpeba modeTy HakoH JIeCeT JlaHa, IO TOIIOM
U CyBOM BpeMeHy kako Ou omrteheme u moBpehuBame kprona Ouio cBe-
JICHO Ha HajMamy Moryhy mepy. Baheme kpommupa je BakaH U CIIOKEH
MpoIeC Y TOKY Kora ce TPOILIH J0CTa eHepruje. Y ToKy Bahema KpoMImpa
Wb j€ Ja ce y3 UITO Mame IryOuTKe U MeXaHWuKa omrehema KpToje Bajie
U3 XyMKH Y3 TIOJM3amhe 3HAYajHUX KOJMYMHA M Celapaiujy 3eMJbe U Ka-
Mema. Majyhu y Buay 1a je y muramy 1ocao BEIUKOr o0uMMa, YCIEITHO
MEXaHM30BaHO yOupame moryhe je camMo ako Cy BaJIMJIMIIEC arperatupaHe
ca TpaKTopuMa JIOBOJbHUX CHara. ['yOurm npu Balewy KpoMmupa ce orie-
najy kpo3 HeusBaleHe, u3Bal)eHe MOHOBO 3aTpraHe, M KPTOJiE KoOje Ccy
3aoctaiie 1o noppiuan. OmTehema Koja ce jaBibajy rpynucaHa cy Ha Ipe-
CeueHe, 3aceueHe U HarweueHe kprone. Y Pemybmumu Cp6uju je 2012.
o kpomnupom 3acaheno npeko 78.000 ha, y3 mpocewan npunoc ox 11,4 t
ha!. Hajsehu npunoc je octBapen y Bojsoaunu 15,5 t ha'! a majmamu y
peruony Jyxue u Mcroune Cpbuje 7,3 t ha! (PenyGnuuku 3aBoj 3a cra-
tuctuky [P33C], 2013). Baheme kpommmupa ce obaBba py4yHO, BaaWIIH-
IMMa Wi KoMOajHUMa. Y HallUM yCIIOBUMA HAaj3acCTYIUBHUJU Cy pa3iv-
YUTH THUIIOBM Bajuiuia. 3a Bal)ere MEPKAaHTHUIIHOT KPOMIHpa Haj0oJbe
edeKTe UCTOJbaBajy jeJHOpPENE W JIBOPEC BAJIWIMIIEC Ca MOKPETHOM Tpa-
koM. [Ipobiemuma Baherma kpommupa OaBUIIM Cy ce U Ipyru ayTopu. [Ipu
Bahjewy kpommnupa BagumuioM EFEKTA VK-2 ocTBapeHa je IPOU3BOJHOCT
010,31 10 0,52 hah’!, y3 cneruguuHy NoTpoumky ropusa o 9,60 1 ha'! o
17,92 1 ha'!. Bagununa je 6Guna arperaTupaHa ca TPaKTOpOM cHare oj 42
kW, a 6p3uHa kpeTama je 6una y rpanunama 3,2 - 5,3 km h™! (Murposuh u
cap., 2000). Mctu ayTopu HaBoje Ja Cy YKYIHHU T'yOMIIM KpoMIMpa Npu
Baljery ca OBOM BaJMIIMIIOM Bapupanu y rpanuiama o 12,5 na no 14,23%
y OJHOCY Ha OCTBapeHU MpUHOC. [ TaBHU 3a7aTak TEXHUKE U TEXHOIIOTH]E
KOja ce pUMemYyje y IPOU3BOIHI KPOMITUPA € CMAakEHhe TyOUTaka y TOKY
youpama 1 MuHHMaHa omrehema kprona (Budyn u cap., 2002; Kielbasa,
2006). Crame 3eMJbHILTa IPUIMKOM Balerma KpOMIIMpa 3Ha4ajHO yTHYE Ha
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crerneH omrehema. Y ycIoBUMa BIKHOT 3eMJBUIITA U TOBEhaHOT POTOKA
3eMJBHUIIITA KPO3 BaMIIUILY, ca BehoM Op3WHOM pajia cernapaluoHuX OpraHa
cMmamyje ce unteHsuteT omrehema kprona (Bentini u cap., 2006). bp3una
KpeTama Mpu paay Baawiuile Mopa outu n1o0po yckiaheHa ca crameMm Ha
napuenu U Op3MHOM CenapalioHUX €JIeBaTopa, jep HpU BEIUKUM Op3u-
Hama JIoJIa3u JI0 3HayajHuX omrehema  Harkbeuemha KPTojia Koja JTOCTHKY
u npeko 23,24% (Samy u cap., 2006). Yrpanmom BuOparmonor ypehaja na
BaJMIMI[aMa 3a Bal)ele KpOMIHpa y OJHOCY Ha CTaHAAp/AHY BapHjaHTy
cMamYyjy ce omTehema u Harmkevema KpToia, a TPOIIKOBU Balewa ce yma-
wyjy 3a 28,5%, 3axkspyuyjy uctu aytopu. llpu Bahewy xpommnupa paaHu
OpraHu KoOjH jojiaze y AOAMp ca KpTonaMa (JIETBUYACTH TPAHCIIOPTEPH,
BaJbIIM, apMHUpPaHa IUIaTHA, UTA.) MOpajy OuTH u3paheHu oa maTtepujana
Koju ux He omrehyjy (Mapkosuh u cap., 2006). Ilpu Bahewy kpommupa
copre Jlesupe y3 npunoc ox 24 t ha! jerHopeoM BagUIMIIOM KPOMIHPA
IK-1 (Xme3an-CnoBenuja) y arperaTy ca Tpakropom cHare 31 kW moctu-
THyTU ¢y a06pu noBpummHckd yunHuu (Kompusuma u cap., 2007). Ilpu
MamKM Op3uHaMa paza of 1,37 - 1,62 km h™!' nocTurnyt je nHeBHHM yumMHak
on 0,81 - 0,98 ha, 10k je ca mosehamem G6p3une paga oa 1,90 - 2,27 km h!
nosehan u yunnak Ha 1,14 - 1,33 ha. Mctu ayTopu HaBojie 1a cy TyOuIu Ha
NOBPIIMHY 3eMJBUINTA BapHpaiu y rpanunama ox 214 - 401 kg ha™! wm
0,89 - 1,71 % on mpuHOCa, yriaaBHOM CUTHUX (pakuuja kprosa. ['yourm
Hen3Bal)eHUX W 3aTpIaHUX ca 3€MJHOM CHTHHjUX KPTOJa KpEeTalld Cy Ce Y
rpanunama ox 208 - 680 kg ha!, ognocno 0,78 - 2,77 % on npunoca. Y
TOKy Bahjema Kpommmpa JBOPEJHOM BaIMIIMIIOM OCTBAapEHH YUYWHAK je
usHocuo 0,39 ha h!, y3 yrpomak xwusor pama ox 2,53 paguuk h ha’!
(bajkun u cap., 2008). Y neo HanensbeHOT 3eMJbHIITa H3HOCHO je 91,35%, a
O]l YKyIIHE Mace Koja Mpojla3u JIETBUYACTH TpaHCIOpTEp M Maja Ha
noBpinHy mapuene ceera 10,82% cy Owiie uucte Kprosie, HABOJIE HUCTU
ayTopu. Y TOKy Bahjema KpoMIHpa BaJWJIMIOM Ca TPAKaCTHUM TPaHCIIOp-
TEpOM, HajMame omTeheme KpToja KpoMIHpa W3MEPEHO je MpH Op3uHU
kpetama of 3,1 km h™! u 6p3unn manma ox 90 min™! (Khater, 2009). Y
porecy youpama KpoMITUpa 3Ha4ajHO je Aa ryouru Oyay mro je moryhe
HIDKUM Y3 MUHMMajiHa omrtehema, ITO Ce MOCTHXKE caMo KopHIIhemeMm
TEXHUKE 32 yOupame BUCOKUX NMepPOPMAHCH, a Pe3yITaT lUXOBE MPHUMEHE
ce oriiefia U y moctuszamy 3aaoBoJbaBajyhe nene npoussoaa (Francak &
Korenko, 2012).
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Marepujan u Meroze pana

VY npousBogHuM ycnoBuMa ceBepHor KocoBa u Meroxuje, Ha UMamwy
[ossonpuBpenne mkoine, y Toky 2012/13. roguae u3BpIeHa ¢y eKcIioa-
TallMOHA WCHUTHBaWka TPU TUINA BaJwinLa NpH Bahewy MEpKaHTHIHOT
kpomnupa. Mcnutusane cy Bagunune EFEKTA VK-2 (tun A), Baaununa
Tehnos IK-1D (tun b) u Bure-Konig J64F (tun L1). Bagunuue cy paguie
y arperaTty ¢ Tpakropuma cHare o 42, 29,5 u 37 kW. Hcnurusama cy
obaBJbeHa qBOoGa3Ho. Y MpBoj ¢a3u cy yTBphHUBaHU yCIIOBU Pajia, A0K Cy Y
npyroj Gas3u yrBpheHn edexTH paja pa3InuuTUX BaJHIINIAa MEPKAaHTHIHOT
KPOMIIMpA, y 3aBUCHOCTH 0] JAe(UHUCAHMX NapameTapa. YTBphuBaH je
KBaJIUTET Pajia BaJAWIHIIA KPOMITUPA U3PAKEH KPO3 MOjeIMHAYHE U YKYITHE
ryoutke. [lapuene Ha Kojuma Cy MCIIUTHBaWba U3BeeHa Ouiie cy 3acaheHe
KkpommupoM coprte [lesupe. KBanurer paja je onemHBaH Ha OCHOBY aHa-
JM3€ y30pKa W3 TPU MPOXOJa, OJHOCHO IMOHAaBJbamwa. ['yOuuu mpu pamgy
BaIMJINIIA Cy YTBph)MBaHM HAKOH MpoJacka arperara, HaKHaJHUM BahemeM
U CaKyIUbalkeM KpTOJia KOje Cy BaJWJIMIE 3aTplaBaje y TOKY paja, a
OJTHOCHIIM Cy C€ Ha Hen3Bal)eHe M 3aTpraHe KproJie. YKynHH IyOunu npe-
CTaBJbEHHU Cy Kao 30up oBa jaBa Bujaa ryoutaka. Pagna Op3una arperata
yTBphUBaHa je MEpemeM Tpajama MPOoXoJa Ha EKCIEPUMEHTAIHO]j CTa3H
HO3HaTe AyXXKMHE, a PaJHU 3aXBaT HAa OCHOBY Mepema MPOCEUHE HIMPHHE
pannor 3axBara. [loTpomma ropusa je yrBphuBaHa 3alIpeMHUHCKOM METO-
JI0M, a MOBPIIMHCKH YYHHAK XpOHOMETpUCameM. [IHEBHU yUYHMHAK je u3pa-
YyHaT y OJIHOCY Ha JIECETOYACOBHO PaJHO BpeMe. 3a CBE TPU BaJWJIMIIE
KPOMIIMpA j€ KOHCTATOBAHO Jla Cy pajuiie y CIMYHUM MPOU3BOAHUM YCIIO-
BMMa, MIPU Y€MYy j€ Ha rapieiama OWio JocTa KOpoBa M IMME, IITO Ce
OJIpa3uJIO Ha MOTPOILKY FOPHBA U OCTBApEeHE YUUHKE. MeTo | UCITUTHBaKbA
MPOU3AIIA0 j€ U3 UJba UCITUTHBAMKA, a IPUMEHEHE CYy CTaHIapAHE METOC
KOje ce OJHOCE Ha IO0JbCKO-1a00paToOpujcKa W EKCIUIOAaTallMOHA HCIH-
THUBaba MalllHA 3a youpame kpomnupa. [IpuMemene MeToe ¢y mpuiiaro-
hene npon3BoAHMM yciiOBUMa y 00acTUMa y KOjUMa Cy M3BpLICHA HCIIU-
TUBamka ¥ JIOMyHkEHe MOTPpeOHNM orieHama. JloOujeHn pe3ynraT ¢y odpa-
henu u nprka3zanu TabenapHoO.

TexHUUKH MOJAI UCTIMTHBAHUX BAaIMJIMIIA KPOMITUPA MTPUKA3AHU CY
y Tabenu 1.
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Ta6. 1. TexHWYKH 1MOIAIM UCTTUTUBAHUX BaMIIMIA KPOMITUPA
Technical data of the examined potato diggers

Tun Baguuie KpoMIupa
TTapaverpn Tyne of potato diggers _
Parameters EFEKTA VK-2| IK -1p (B¥re-Konig
A-A b-B JO4F
Io-C
Hyxwuna Bagunvne — Digger length (mm) 3500 1540 1500
upuna Bagwmne - Digger width (mm) 1740 1500 1600
Bucuna Bagwmne - Digger height (m) 1030 1320 1000
Texuna — Digger mass (kg) 900 234 480
Bpoj penoa - Number of rows / 2 1 2
Pasmak m3meljy penosa - Working width (m) 60-70 60 60-70
Hy6una pana - Working depth (cm) 10-22 10-20 15
Pa3mak momyra cemapaiioHux ejieBaTopa
The distancz of sepairf)ation lever elevator:f (mm) 27 45 40
[TotpebHa cHara - Required power kW) 35 20 25
O6ptaju [IBT - Rpm min’! 540 540 540
Yunnak (10) - Productivity (up to) (hah™h 0,8 0,25 0,9
Panna Gp3una (10)- Working speed (up to) |(km h'!) 5 3 5

Pesynrtatu u nuckycuja

VY tabenu 2 npukazaHu Cy MOJALM O UCIIMTUBAHUM MapaMeTpuMa U
KBAJIUTETY paja BaJWiInIa MEPKaHTHIHOI KPOMIMpA Yy 3aBHCHOCTU O]l
neduHUCaAHUX NTapaMeTapa.

Ha ocHOBY pe3ynirarta npukazaHux y Ta0enu 2, MOXKe c€ YOUUTH J1a
cy npu Bahery KpOMITMpa M3MEpEHE Pa3JIMYUTe BPEIHOCTH OCTBAPEHUX
ryOouTaka, MITO 3Ha4u Jia Cy MCIHUTUBAHE BaJWJIMIIEC UCIOJbUIIEC PA3IUUYMUT
KBAJIUTET paja.

Hajmamy yKynmHM NPOCEYHM TyOHMIIM KpOMIIMpa KOjU Cy OOyxBa-
THJIM Hew3Bal)eHe W MMOHOBO 3aTpHaHe KPTOJie, OCTBAPCHH Cy NpH Bahemy
KPOMIIMpA BaJWINLOM THIa b 1 u3Hocunu cy 565,7 kg ha™! wm 5,01% y
OJIHOCY Ha OCTBAPEHM MPUHOC MpH pagHoj 6p3unu 2,17 km h'!, a najsehu
npu Bahewy Bagumuiom tuna A u to 1.291,2 kg ha™! wim 11,50% y oxnocy
Ha OCTBApEHH IIPUHOC, TIPH pajHoj 6p3uHu ox 2,57 km hl.

Kana je 3acTynsbeHOCT MOjeIMHAYHUX BHJIOBA TYOWUTKA y THTAmY,
3amaka ce Jla je MPOCEYaH cajapkaj HEu3Bal)eHHX KpTOJia Bapupao y
rpanuuama ox 2,32% (261,6 kg ha!) npu Bahemy kpoMmupa BaJUIHIIOM
tuna b (paagna 6p3una 2,17 km h'), ma 10 4,63% y oJHOCY Ha OCTBAPEHH
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npuHoc, ogHocHo 519,1 kg ha! (Bagmmuma A, paana O6p3uHa o 2,57 km
hh).

Tab6. 2. KBanureT paja UCIUTHBAHUX BAAMIIMIIA KPOMITHPA
Work quality of the examined potato diggers

T Bpewme | [lyxuna | Pagna I'y6uuu kpommnupa VYkynHu
Ul
S — = %) mpoxoJa | mpoxona | Op3uHa Losses of the potatoes ryounu IIpunoc
Types of g3 . ' Hewmspahenn | 3arpmann Total Pqtato
potato [% § Time of |Lenght of|Working| Not removed |  Buried loss yzelai ]
diggers p‘”[‘;;’ge P“s[srfﬁge [iﬁfi‘ﬂ] ke | % | ke | % |keha')| o [K&ha]
1 75 60 2,88 |549,7| 5,02 [849,7| 7,76 | 1.399,4 | 12,78 | 10.950
Tun A 2 82 60 2,63 |520,4] 4,71 |736,9| 6,67 | 1.257,3 | 11,38 | 11.048
Type A 3 95 60 2,28 4873 4,17 |722,3] 6,18 | 1.209,6 | 10,35 | 11.687
X 84 60 2,57 [519,1| 4,63 |769,6] 6,87 | 1.291,2 | 11,50 | 11.228
1 160 95 2,14 |331,7] 2,93 |294,3| 2,60 | 626,0 | 5,53 | 11.320
Tun B 2 141 95 2,50 [253,1| 2,10 [373,6] 3,10 | 626,7 | 5,20 | 12.050
Type B 3 152 95 2,25 11999 1,93 [244,5] 2,36 | 4444 | 4,29 | 10.360
X 158 95 2,17 |261,6| 2,32 |304,1| 2,69 | 565,7 | 5,01 | 11.243
1 110 80 2,62 |310,9] 2,63 |1839,2| 7,10 | 1.150,1 | 9,73 | 11.820
Tun I 2 100 80 2,88 [361,8| 3,40 [845,9] 7,95 | 1.270,6 | 11,35 | 10.640
Type C 3 92 80 3,13 |417,4] 3,75 |1937,1| 8,42 | 1.354,5| 12,17 | 11.130
X 101 80 2,85 [365,1| 3,26 [875,6] 7,82 | 1.240,7 | 11,08 | 11.197

HajBuiie moHOBO 3aTprmaHuX KpTojia M3MEPEHO je INpH Bahemwy
KpOMIIHpa BaiwIuLoM Tuna 1l u To mpoceuno 875,6 kg ha'! wmm 7,82%
(panna 6p3una ox 2,85 km h'!), a Hajmame y mpoceunom m3Hocy ox 2,69%
(304,1 kg ha™!) npu Baheny kpoMnupa ca BaIUIMLOM TuNA b, Ipu panHoj
op3unu ox 2,17 km hl.

Ha Bucoke BpemHOCTHM OCTBapeHUX TryOuTaka mpu Bahemy KpoMm-
nupa Baaununama tuna A (EFEKTA VK-2) v tuna L (Bure-Konig J64F)
MpecyJaH yTHIa] je MMaJlo MPUCYCTBO KOPOBCKMX OMJbaka M IMME Ha
napuenaMa Ha KojuMa cy o0aBJbe€Ha MCNTHBAMKA, 3aTUM THII U BIAKHOCT
3eMJBUIITA, JyOWHA Caibe, BUCUHA XyMKE, OCTBAPEHH IMPUHOC U UCKYCTBO
pyKoBaola.

3a 00jeKTHBHY aHaAJIM3y €(PUKACHOCTU M KBAJIMTETa pajia BaJWiIHIa
KpOMITMpa BeOMa je 3HauyajHO W yTBphuBame NMPOM3BOIAHMX Iapamerapa,
OJTHOCHO €KCIUTIOATallMOHUX MTOKa3aTelba.

HcnutrBama eKCIIoaTalMoOHUX MoKa3aTesba paja pa3iIuyuTHX Ba-
LA 1npu Baherlby MEpKaHTHIIHOT KpoMITupa o0yXBaTuia cy Mepema Ja-
COBHE M CIe(HUYHE MOTPOLIHE FOPUBA, KA0 U OCTBAPEHHU YUHHAK.
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VY tabenu 6poj 3 mpukazaHu Cy IPOM3BOIHH MOKa3aTeJbU paja UC-
MUTHBAHUX BaJMIIUIIA KPOMIHpPA Yy 3aBHCHOCTU Of Je(QHHUCAHHX Iapa-
MeTapa.

Ha ocHoBy pe3ynrara npuka3zaHux y Tabenu 3, MOXKe c€ 3ama3uTH
Ja cy MpH pajay MCIUTHBAHHMX BaJWIIMIA KPOMIIHpA M3MEPECHE Pa3IHyuTe
BPEIIHOCTH TPOU3BOIHHX ITapaMeTapa.

IIpoceuHe BpeIHOCTH OCTBApEHUX YUHMHAKa OWiie Cy y rpaHUIlaMa
o7 0,10 ha h™! umu 1,06 ha dan’! npu Bahemy KpomIHpa BaJHINAIIOM THIIA
B-IK-1D (paaua 6ps3una 2,17 km h'), na go 0,28 ha h'! unu 2,80 ha dan’!
npu Bahewy kpommnupa Baaununom tuna Ll- Bure-Konig J64.

Tab6. 3. [Ipon3BoaHM MapaMeTpu UCTUTUBAHUX BaIWIIUIIA KPOMITUPA
Production parameters of the tested potato diggers

[HoTpomma
Tun Bpeme Hyxuna Panna Vunnak ropuBa
BaJIUTUIIE | TTPOXO/a nmpoxosa Op3uHa Productivity Fuel
Type of | Timeof | Lenghtof | Working consumption
potato | passage passage speed [ha dan™!]
diggers [s] [m] [(kmh'] | [hah'] [hapera |[lha']| [1h']
day']
75 60 2,88 0,28 2,80 17,50 | 4,93
Tum A 82 60 2,63 0,26 2,60 17,15 | 4,46
Type A 95 60 2,28 0,22 2,20 17,10 | 3,76
84 60 2,57 0,25 2,50 17,52 | 4,38
160 95 2,14 0,10 1,00 21,40 | 2,14
Tun b 141 95 2,50 0,12 1,20 16,33 | 1,96
Type B 152 95 2,25 0,11 1,10 15,00 | 1,65
158 95 2,17 0,10 1,06 19,20 | 1,92
110 80 2,62 0,26 2,60 14,96 | 3,89
Tum 1] 100 80 2,88 0,28 2,82 12,57 | 3,52
Type C 92 80 3,13 0,31 3,10 10,22 | 3,17
101 80 2,85 0,28 2,80 12,60 3,53

[Tpu ucnuTHBaky CBHUX THUIIOBA BaIMJIMIA KPOMIIHMpA 3alaxa ce Jia
ce OCTBapeHW yuuHIM noBehaBajy ca mopactom paaHe O6p3uHe. Ha Bucuny
OCTBApPCHOT YYMHKA MCIUTHBAHUX BAJWIMIA 3HAYAJHO Cy YTHUIAIU TMPH-
CYCTBO KOpOBa M IIMME, THUII, CTal¢ M BIAXKHOCT 3€MJBUINTA, TyOHHA Ca-
€, BUCHHA XyYMKE, IPUHOC KPOMIIHpa ¥ 00YYEHOCT PyKOBAOIIa 32 Pal.

Amnanmusupajyhu pesynrare n1o0ujeHE MEPEHEM MOTPOIIHE TOPHUBa
(Tabena 3), MOXKE Ce KOHCTATOBATH Ja Cy MPHU Pajy BaJAWINIIA U3MEPCHE
pa3IMuuTe BPEAHOCTH CIEUU(pHUYHE MOTPOLIKE MOTOHCKOT ropuBa. Haj-
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Mambe BPEJHOCTH MPOCEYHE MOTPOIIHE TOpUBa U3MEPEHE Cy NpH Bahemy
MEepKaHTHJIHOT KPOMITHPA BaUIULOM Bure-Konig J64 (tun 11) 12,60 1 ha™!
npu paanoj Opsunm on 2,85 km h!', a majsehe mpu Bahemwy kpommupa
BamumnoM EFEKTA VK-2 (tun A)uto 17,52 1 ha'l.

Ha pasnuuuTe BpeIHOCTH TOTPOIIKHE TOPUBA TPU paay HUCIUTHBA-
HUX BaJWIUIA, IPE CBETa, 3HAYajHO Cy YTHUIAIM TPSHYTHHU yCIOBU Ha Map-
nenu, nyOuHa 3acelama paoHWKa, TEeKHHA BAJIWJIHIA, CTAkE 3EMJBHINTA,
NyOMHA Ca/ilbe KPOMIIMpA, K0 M BUCHHA XYMKE.

3akJpyqax

Ha ocHOBY pe3ynTara uCTpakuBama MOXE CE 3aKJbYUYHUTH Jia Cy UC-
NUTHBaHE BAJAMIIUIIE KPOMIIMpA OCTBapWiIe Pa3IMYUT KBAJIUTET paja.
HajMamu yKymHH TpOCEYHH TyOUITM KPOMITUPA OCTBAPEHU CYy BaJIMIHIIOM
IK -1D (tun B) u usHocunu cy 565,7 kg ha! mmu 5,01% y oanocy Ha
OCTBapeHHM IIPUHOC TIpHU paaHoj 6psunu 2,17 km h'!, a najsehu npu Bahemwy
xopmnupa Bagumunom EFEKTA VK-2 (tun A) u 1o 1.291,2 kg ha™! um
11,50% y omHOCY Ha OCTBape€HH MPUHOC, IPU PaaHOj Op3uHU o 2,57 km
h'!. TIpoceuan canpixaj HensBaheHMX KpTOJa je BAPUPAo y TPAHMIAMA O
2,32% (261,6 kg ha') npu Bahewy kpomnupa Bamunuiom IK-1D (tun B)
pagHa Opsuna ox 2,17 km h', ma mo 4,63%, ognocno 519,1 kg ha’l
(Bamunmuna EFEKTA VK-2, Tun A, pagna 6p3uHa o 2,57 km hh). Hajsehu
caJipkaj MOHOBO 3aTPIAHUX KPTOJIa U3MEPEH je MpH Baljermy KpoMIupa Ba-
muuuoM tuna L- Bure-Kénig J64F, npoceuno 875,6 kg ha! wm 7,82%
(pamua 6ps3una ox 2,85 km h'!), a najmamu y usnocy ox 2,69% (304,1 kg
ha') npu Bahemy xpomnupa Bagunuuom tuna b-IK-1D npu pagHoj Op3u-
uu oz 2,17 km h!. TIpoceune BpesHOCTH OCTBApEHMX ydyMHAKa Ouie cy y
rpanunama oz 0,10 ha h! unu 1,06 ha dan! npu Bahemy xpommnupa Bajgu-
munom IK -1D (tun B, pagua 6p3una 2,17 km h''), ma 1o 0,28 ha h! nnu
2,80 ha dan™' ipu Bahemwy kpommupa Bagumuiom Bure-Konig J64 (tun 11).
Kox cBuX mcnuTHBaHUX BaJWiIUIla KPOMITUpPA 3alaXka ce Jla ce OCTBApPECHU
yuuHIM noBehaBajy ca mopactom paane Op3unHe. Hajmame BpenHoCTH TO-
TPOIIIHE TOPUBA U3MEPEHE Cy MpH Bal)ewy Kpommupa BaauiuiioMm Tuma Ll-
Bure-Kénig J64 n to 12,60 1 ha'', a Hajsehe npu Bahemy kpommupa Bajgu-
munom tana A- EFEKTA VK-2 w 1o 17,52 1 ha!l. Bucoke BpPETHOCTHU
OCTBapeHux ryouraka npu Bahemy kpomnupa Bagununama EFEKTA VK-2
u Bure-Konig J64F o0jammaBajy ce Tpe CBEra HETIOBOJHbHH]UM CTaHEM U
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TUIIOM 3€MJBHINTA, 3HAYaJHUM MIPUCYTBOM KOPOBCKHX OMJbaKka U IUME, Y-
OMHOM caJlibe, BUCUHOM XYMKH, KA0 U UCKYCTBOM W OOyd4eHoIIhy pyKo-
BaoIla 3a paj ca BagwiniiaMa. [ eHepaaHu 3aKJbydyak HAlllUX WCTPAKUBaMbA
je Ja ce WCIHUTUBAHE BaTWIMIE MOTY YCHEIIHO KOPHUCTHTH 3a Baleme
MEPKAHTUJIHOT KPOMITUPA y TIOCMATPaHOM TOAPYYjy, a y3 MPABUIHY €Iy-
Kallyjy pyKoBaola Mory j1ohu 10 myHor uspaxkaja.

Hanomena

Pan npencrassba 1e0 ucTpakuBama Ha npojekty ~’ YHamnpeheme Ono-
TEXHOJIOIIKUX MOCTYyNaKa y GYHKLHUJU pallMOHAIHOT Kopullhema eHepruje,
noBehama MPOTYKTHBHOCTH M KBAJIHMTETa MOJHOTPUBPEIHUX MPOU3BoAa’’,
eBuaeHIMOHU O6poj 31051, xoju puHaHCcHpa MUHHCTAPCTBO MPOCBETE, HAY-
K€ U TEXHOJIOMIKOT pa3Boja Pemybnuke Cpowuje.
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Abstract

Mercantile potato harvesting is an operation that requires a quality
work of potato diggers, because of the possible damage to tubers caused by
the working body that can affect the quality and duration of the storage of
tubers. For potatoes harvesting, the best effects are expressed by single-row
and double-row diggers with a conveyor belt. This paper presents the re-
sults of exploitation tests on various potato diggers used for mercantile
potato harvesting in the ecological conditions of northern Kosovo and Me-
tohia. The aim of our study was to determine the quality of the work of
potato diggers, the power consumption and surface effect. On the basis of
these results, it was concluded that the total loss of potato tubers was
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between 5.01% (565.7 kg ha!) and 11.50% (1,291.2 kg ha™) according to
the yields in the studied plots. During the testing the digger generated
effects ranged from 0.10 ha h™! up to 0.28 ha h!, with an average fuel
consumption of 12.60 1 ha! up to 19.20 1 ha™.
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Sasa Bara¢ Received: March 28, 2014
E-mail address:sbarac@eunet.rs Accepted: June 9, 2014

Agroznanje, vol. 15, br. 2, 2014, 173-183 183



184 Agroznanje, vol. 15, br. 2, 2014, 173-183



Originalan nautni rad University of Banjaluka, Faculty of Agriculture

Original scientific paper A gro-

UDK: 637.1:636.085.2 k led

DOI: 10.7251/AGRSR1402185C howleage
Journal

Efekti upotrebe razlicitih obroka u ishrani visokoproizvodnih
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Sazetak

U radu su izneti rezultati o proizvodnji 1 hemijskom kvalitetu mleka
kontrolne i ogledne grupe krava na farmi krava MILKO-HF u Prilepu, R.
Makedonija sa kapacitetom oko 100 krava Holstajn-Friziske rase. Kod I (K)
grupe koja su hranjena sa ve¢ postoje¢im nac¢inom ishrane (dazba koja se
koristi na farmi) prose¢na dnevna proizvodnja mleka po kravi je bila 22.49
litara sa 3.75% masnoce, 3.57% proteina, 4.65% laktoze, 9.56% obezmas-
¢ene suve materije 1 13.31% ukupne suve materije, dok kod II (O) grupe
koja je hranjena sa kreiranim modelom ishrane (normirana dazba) je bila
24.04 litara sa 3.99% masnocCe, 3.57% proteina, 4.65% laktoze, 9.58%
obezmascene suve materije 1 13.57% ukupne suve materije. 1z dobijenih
rezultata vidi se da je doslo do povecanja proizvodnje mleka za 1.55 litara
odnosno 6.89% i poboljSanje hemijskog sastava mleka, kod ogledne grupe
krava. Tako je ukupna suva materija sa 13.31% povecana na 13.57%
odnosno za 1.95%, sadrzaja masti sa 3.75% na 3.99% odnosno za 6.4%,
obezmas¢ena suva materija sa 9.56% na 9.58% odnosno 0.21% dok sadrzaj
proteina i laktoze je ostao na istom nivou.Ustanovljeno je da normirana
ishrana, a ne proizvoljna uticala na povecanje proizvodnje i poboljSanje
hemijskog sastava mleka, bez nepotrebnog utrosSka viska hranljivih ma-
terija, nego Sto je to potrebno po preporu¢enom normativu.

Kljucne reci: holstajn-frizijske krave, ishrana, hemijski sastav mleka
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Uvod

Selekcijom goveda tokom poslednjih decenija dobijeni su geno-
tipovi sposobni za veoma visoku proizvodnju mleka. Takvu proizvodnju
moguce je ostvariti samo uz odgovarajucu ishranu. Posto se kod tih grla
javlja problem moguénosti konzumiranja dovoljno velikih koli¢ina hrane,
od vitalnog je znacaja da njihov obrok bude optimalno sastavljen.

Ishrana visokomlec¢nih krava, koje daju 8000 kilograma mleka i vise
u laktaciji, danas pretstavlja veoma aktuelan problem. Za njeno uspesno
sprovodenje neophodna su nova znanja iz oblasti fiziologije varenja i
iskori§¢avanje hrane, proizvodnje i1 pripremanja hrane i tehnike ishrane, uz
znatno bolje poznavanje specifi¢nih osobina i hranljive vrednosti svakog
hraniva ponaosob, kao i interakcije koje nastaju medu hranivima u obroku.
Posebno mesto u domenu ishrane visokoproizvodnih krava imaju normativi
kojima se izrazavaju potrebe grla u hranljivim materijama. Zbog toga je
permanentno uskladivanje normativa sa genetskim potencijalima koji se iz
godine u godinu unapreduju i menjaju jedan od najvaznijih zadataka
fiziologa i nutricionista.

Materijal 1 metode rada

Ispitivanja su obavljena na komercijalnoj farmi MILKO HF-Prilep,
R. Makedonija kapaciteta 100 visokomle¢nih krava. U cilju odgovora
postavljenog zadatka izvrSen je izbor 30 krava u razli¢itim fazama laktacije
podeljene u dve grupe po 15 krava. Krave su bile hranjene obrocima sastav-
ljenim od svezeg pivskog tropa, lucerkinog sena, livadskog sena i koncen-
trat u obliku krmne smeSe. Svi uzorci krme 1 krmne smeSe su analizirani
prema AOAC (1980) analiti¢kim postupcima Weende metodom.

Dobijeni rezultati koli¢ine mle¢nosti 1 hemijski sastav mleka (%
mlecne masti; % proteina; % laktoze; % obezmaséene suve materije i %
ukupne suve materije) grupisani su u odgovarajuce statiticke serije i
obradeni uz primenu nekoliko matematic¢ko-statistickih metoda (Hadzi-
vukovic, 1973, 1977, 1997; Pejin, 1993), koriS¢enjem programa Anova,
Stat View, MS Excel 97 i Sigma Plot 4.0 kako bi bilo omogucéeno
objektivnije 1 egzaktnije zaklju¢ivanje. Naknadne analize znacajnosti sta-
tistickih razlika izmedu pojedinih tretmana izvrSene su Tukey testom na
nivou rizika od 5% i 1% pa su prema tome 1 zakljucci dati sa odgovaraju¢em
verovatno¢om (95 1 99%).
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Rezultati 1 diskusija

U tabeli 11 2 prikazan je sastav dazbe za ishranu visokomle¢nih krava.

Tab. 1. Sastav dazbe za ishranu visokomle¢nih krava I (kontrolne) - dazba
na farmi
Composition of ration for nutrition of highproductive cows [
(control) group-farm ration

NEL- | Ukupni |Razgradljivi|Nerazgradlji- | Sirovo

Dnevno| SM |ukupno| proteini | proteini viproteini | vlakno | KDF NDF

Daily | DM | NEL- | Total | Digestible | Undigestible | Crude | ADF NDF
total | protein | protein protein fibre

kg. kg. MJ g. %lg. %lg. g. %lg. %l/g.

Pivski treber
(svez) brewery | 24 |6.12 |34.08|313.34 | 5.2/16.29 | 57.5/180.2 |300.49|4.9/14.72| 11/33.0
by-product-fresh
Lucerkinoseno | 4| 3 55 | 16 75 | 460.06 |48.8/224.5| 33.3/153.2 |928.58|30.1/279.5| 40.4/375

lucerne hay
Livadskoseno | 5 11 76| ¢ 58 [ 13587 | 20/27.17 | 56/76.08 |715.44|38.3/274.4|62.7/449
meadow hay
Kabasti krmi
Roughage 30 | 11.4(59.38/909.27| 267.96 | 409.48 |1944.5| 568.62 | 857
Sfeedstuffs
Koncentrat
Concentrate
Ukupno (kabast
g‘(’*k"memraﬂ 22 [2196] P04 26003 | 48756 | 1281.88 |2595.6| 655.86 | 10312
otal (roughage 6
+concentrate)

12 {10.56(91.08 | 1700 219.6 872.4 |651.12| 87.24 | 174.24

Iz podatka prikazanih na tablici 3 moZe se videti da je prosecna
proizvodnja mleka kod I kontrolne grupe (dazba koja se koristi na farmi)
iznosi 6859 kg standardnog mleka za prosecnu dnevnu mlecnost od 22.49
kg., dok kod II ogledne grupe (normirana dazba) iznosi 7332 kg stan-
dardnog mleka za prose¢nu dnevnu mlecnost od 24.04 kg. Kod obe grupe
prosecna proizvodnja mleka je preracunata na laktacijskom periodu od 305
dana.
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Tab. 2. Sastav dazbe za ishranu na visokomle¢nih krava II (ogledne) grupe
- normirana dazba

Composition of ration for nutrition of highproductive cows II
(research) group norming ration

NEL- | Ukupni |Razgradlji [Nerazgradlj| Sirovo
Dnevno| SM | ukupno | proteini | vi proteini | ivi proteini | vlakno KDF NDF
Daily | DM | NEL- Total | Digestible | Undigestibl| Crude ADF NDF
total | protein | protein | e protein fibre

kg. kg. MJ g. %lg. %lg. g. %lg. %lg.
Pivski treber

b (svez) 22 [ 5.61 | 31.24 | 287.2 {5.2/14.92| 57.5/165.2 | 275.45 |4.9/13.46| 11/30.29
rewery by-
product-fresh

L;‘ceﬂfln“e“" 3 | 2.64| 12.54 | 345.0 |48.8/168.4| 333/114.9 | 696.43 |30.1/209.6|40.4/281 4
ucerne hay

Livadskoseno | 315 64| 1287 | 231.0 |20/40.76 | 56/114.13| 1073.2 | 38.3/411 |62.7/672.9
meadow hay
Kabasti krmi

Roughage 28 |10.89| 56.65 | 863.2 | 224.08 394.18 | 2045.1 | 634.08 | 984.57
Sfeedstuffs

é‘““““trat 11 |9.68 | 83.49 | 1559 | 201.3 800 | 596.86 | 79.97 | 159.72
oncentrate
Ukupno (kabast

dT1°+k°“°°““at) 39 [20.57(140.14 [2422.2| 42538 | 1194.18 | 2641.9 | 714.0 | 1144.3
otal (roughage
+concentrate)

U tabeli 3 prikazani su rezultati prosecne koli¢ine mleka dobijeni na

farmi.

Tab. 3. Prosecne koli¢ine mleka dobijeno na farmi, kg
Average content of milk produced on the farm, kg

Mleko kontrola Mere varijacije- Measures of variation
Grupe N mesec x | sx [ sd [ ov | v
Groups Milk controf Micko, kg - Milk, kg
\% 2447 | 2.83 | 10.96 | 44.80 | 9-39
I kontrolna VI 21.80 | 2.51 9.72 | 44.58 | 5-36
1 control 15 VII 21.20 | 2.30 | 8.92 | 42.08 | 6-33
ProseCno-Average | 22.49 | 1.46 9.78 | 43.49 | 5-39
\Y 2620 | 1.86 | 7.20 | 27.49 | 12-35
I ogledna VI 23.67 | 1.75 6.78 | 28.64 | 10-38
Il experimental | 15 VII 2227 | 1.92 745 | 33.46 | 11-33
Prosecno-Average | 24.04 | 1.07 718 | 29.85 | 10-38

188

Agroznanje, vol. 15, br. 2, 2014, 185-194



I pored postojanja numerickih razlika, sa stanoviSta statisticke
analize uocene razlike kod prose¢ne prozvodnje mleka izmedu kontrolne 1
ogledne grupe nisu bile statisti¢ki znacajne (p>0.05).

Nasi rezultati prema ukupnoj mle¢nosti u laktacijskom periodu od
305 dana su u granicama onih koje iznosi Palasevski i saradnici (1995) koji
se kre¢u u razini od 5795-7190 kg 1 Sokarovski i1 saradnici (2001) oko 7290
kg, a daleko su bolji od onih utvrdenih od Kitanovskog i saradnika (1998)
kod prvotelki HolSteiniziranog tipa 5849 kg u Pelagonijskom regionu i onih
Trajkovskog i Bunevskog (1999) kod Isto¢no-frizijskih krava 3658,7 kg u
Skopskom podru¢ju. Medjutim, prosek kod ispitivanih krava u naSim
uslovima zaostaje prema nekim evropskim zemljama (Arend, 1999) kao §to
je slucaj sa Nizozemskom, Svedskom i Italijom gde taj za laktacijski period
od 305 dana za kontrolisane crno-bele krave iznosi iznad 8000 kg (8003;
8504 1 8134 kg), a blizu je rezultatima za Njemacku, Finsku 1 Veliku
Britaniju gde iznosi nesto vise od 7000 kg (7438; 7496; 7109 kg).

U tabeli 4 prikazani su rezultati hemijskog sastava mleka.

Tab. 4. Hemijski sastav mleka, %
Chemical composition of milk, %

Mere varijacije -

Grupe N Ml?ko kontrola mesec Measures of variation
Groups Milk control mounth
X | Sx | Sd | Cv | Iv
Mlecna mast, % - Milk fat, %
\Y% 3.38 0.18 0.70 | 20.68 2.2-4.8
I 15 VI 3.65 0.18 0.69 18.96 2.2-4.62
VII 4.22 0.28 1.07 | 2543 2.83-6.50
prosecno- average 3.75 0.13 0.89 23.86 2.2-6.5
\% 3.67 0.15 0.57 15.57 2.58-4.33
I 5 VI 3.89 0.21 0.81 20.75 2.45-5.08
VII 4.24 0.27 1.05 23.70 2.94-6.11

prosecno- average 3.99 0.13 0.87 21.89 2.45-6.11
Proteini, % - Proteins, %

\% 3.56 | 0.05 0.20 5.74 3.09-3.82

I 15 VI 3.57 | 0.04 0.17 4.68 3.22-3.86
VII 3.59 | 0.06 0.24 6.76 3.17-3.89

prosecno- average 3.57 0.03 0.20 5.66 3.09-3.89

v 3.63 0.04 0.14 3.79 3.42-3.86

I 15 VI 3.57 | 0.05 0.18 5.00 3.32-3.91
VII 3.53 0.04 0.18 5.25 3.17-3.83

prosecno- average 3.57 0.02 0.17 4.73 3.17-3.91
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Mere varijacije -

g?gs N w;l;igsggylfnif;c Measures of variation
x | sx [ sd | ov ] Iv
Laktoza, % - Lactose, %
\Y% 4.65 0.07 0.29 6.28 4-4.99
I 15 VI 4.65 0.06 0.25 5.40 4.2-5.11
VII 4.67 0.08 0.33 6.99 4.11-5.09
prosecno- average 4.65 0.04 0.28 6.12 4-5.11
v 4.71 0.05 0.18 391 4.44-5.08
I 15 VI 4.66 0.06 0.25 5.30 4.3-5.13
VII 4.57 0.07 0.26 5.82 4.01-5.02
prosecno- average 4.65 0.03 0.24 512 4.01-5.13
Obezmascena suva materija, % - Nonfat dry matter, %
\Y 9.52 0.13 0.52 543 8.36-10.15
I 15 VI 9.56 0.11 0.43 4.52 8.62-10.19
VII 9.61 0.16 0.61 6.35 8.55-10.48
prosecno- average 9.56 0.08 0.51 5.38 8.36-10.48
\Y 9.68 0.08 0.32 3.32 9.2-10.21
I 15 VI 9.56 0.11 0.44 4.64 8.85-10.36
VII 9.49 0.11 0.44 4.69 8.75-10.22
prosecno- average 9.58 0.06 0.40 4.23 8.75-10.36
Ukupna suva materija, % - Total dry matter, %
v 12.89 | 0.23 0.91 7.07 11.41-14.24
I s VI 13.21 | 0.19 0.75 5.68 11.9-14.18
VII 13.83 | 0.33 1.28 9.26 12.44-16.98
prose¢no-average | 13.31 | 0.16 1.06 7.96 11.41-16.98
v 13.34| 0.12 0.48 3.57 12.26-14.11
I 15 VI 1345 | 0.22 0.87 6.47 11.3-15.27
VII 1342 | 0.29 1.11 7.96 11.69-15.35
prosecno- average | 13.57 | 0.13 0.87 6.45 11.3-15.35

grupe nisu bile statisticki znacajne (p>0.05).

190

Agroznanje, vol. 15, br. 2, 2014, 185-194

Iz podatka prikazanih na tablici 4 moze se videti hemijski sastav
mleka i to: kod I kontrolne grupe prosecni sadrzaj mle¢ne masti koji iznosi
3.75%; protein 3.57%:; laktoza 4.65%; obezmaséena suva materija 9.56% i
ukupna suva materija 13.31% 1 kod II ogledne grupe prosecni sadrzaj
mlecne masti koji iznosi 3.99%; protein 3.57%; laktoza 4.65%; obez-
mascéena suva materija 9.58% 1 ukupna suva materija 13.57%. 1 pored
postojanja numerickih razlika, sa stanovista statisticke analize uocene ra-
zlike kod prosecnog hemijskog sastava mleka izmedu kontrolne i ogledne




Nasi rezultati po odnosu prose¢nog sadrzaja mle¢ne masti, proteina
1 laktoze su u granicama onih koje iznosi Pordevi¢ i saradnici (2005), koji
se za mlecne masti kre¢u se od 3.34-3.81% zavisno o nacinu ishrane,
Rajcevic¢ 1 saradnici (1997) oko 3.83%, Guti¢ 1 saradnici (2001), koji se za
mlecni protein krecu na nivou od 3.56% , Rajcevi¢ i saradnici (1997) za
sadrzaj laktoze od 4.58%, a daleko su bolji od onih utvrdenih od Bobosa 1
saradnika (2001) koji su se kod kontrolne grupe krava kretali za prose¢ni
sadrzaj mle¢ne masti 3.47%; proteina 3.20%; obezmaS¢ena suva materija
8.27% 1 ukupna suva materija 11.74%, dok kod ogledne grupe gde je dodat
preparat Sel-Plex TM u obroku doslo je do povecanja istim redom: 3.59%;
3.38%; 9.04; 12.61% 1 onih od Adamovica i saradnika (2004) koji kod
kontrolne grupe krava su se kretali za prosecni sadrzaj mle¢ne masti 3.29%;
proteina 2.90% i ukupna suva materija 11.62%, dok kod ogledne grupe gde
je dodat pufer (mineralna smeSa na bazi magnezium oksid, natrium
bikarbonat, bentonit i organozeoliti) u obroku doslo je do povecanje istim
redom 3.58%; 3.03% 1 11.99%. Ili¢ 1 saradnici (2005) u svojim istra-
zivanjima o upotrebi tufozela na proizvodne karakteristike kod mle¢nih
krava dosli su do rezultata koji kod kontrolne grupe krava su se kretali za
prosecni sadrzaj mle¢ne masti 4.22%; proteina 3.56%, laktoza 4.81% i
obezmas¢ena suva materija 8.96%, dok kod ogledne grupe O-1 gde je dodat
3% tufozela u obroku istim redom 4.22%; 3.30%, 4.72% 1 8.12% 1 ogledne
grupe O-II gde je dodat 2% tufozela u obroku istim redom 4.23%; 3.31%,
4.61% 1 8.60%.

Zakljucak

Rezultati istrazivanja provedenih na 30 Holstajn-Friziskih visoko-
mlecnih krava drzanih u dobrim uslovima u R. Makedoniji u cilju utvrdi-
vanja ishrane kao faktor eksponiranja proizvodnih sposobnosti kod ovih
krava omogucuju zakljuciti sledece:

Proizvodnja mleka u laktacijskom periodu od 305 dana kod I
kontrolne grupe (dazba koja se koristi na farmi) iznosi 6859 kg standardnog
mleka so prose¢nom dnevnom mlecnoscu od 22.49 kg, dok kod II ogledne
grupe (normirana dazba) iznosi 7332 kg standardnog mleka sa prose¢nom
dnevnom mle¢nosc¢u od 24.04 kg. Kvalitet mleka kod I kontrolne grupe je
bio sa slede¢im hemijskim sastavom: prose¢ni procenat mlecne masti
iznosio je 3.75%; proteina 3.57%; laktoze 4.65%; obezmaS¢ene suve ma-
terije 9.56% 1 ukupne suve materije 13.31%, dok kod II ogledne grupe je
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bio mle¢ne masti 3.99%:; proteina 3.57%; laktoze 4.65%; obezmascene suve
materije 9.58% 1 ukupne suve materije 13.57%.

Gledaju¢i u celini na postignute rezultate moze se tvrditi da je za
koris¢enje genetskog potencijala za mleko kod Holstajn-Friziskih krava u
Sirokoj praksi neophodna primena programa ishrane prema specificnosti
ishrane u pojedinim proizvodnim periodima i preporu¢ene normative.
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Effect of Using Different Rations in Nutrition of High-
Productive Cows on Milk Quantity and Quality
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Abstract

This paper shows the results of production and chemical compo-
sition of cow’s milk on a farm MILKO-HF, Prilep, R. Macedonia with
capacity of 100 cows of Holstein-Frisian breed divided into two groups
(control and experimental). In control group I which was fed in a standard
way of nutrition (ration used on the farm), average daily production of milk
per cow ws 22.49 kg with the following chemical composition of milk:
average daily content of milk fat is 3.75%, protein 3.57%, lactose 4.65%,
nonfat dry matter 9.56% and total dry matter 13.31%. In experimental group
I which were fed with the ration according to normatives, average daily
production of milk per cow is 24.04 kg with the following chemical
composition of milk: average daily content of milk fat is 3.99%, protein
3.57%, lactose 4.65%, non-fat dry matter 9.58% and total dry matter
13.57%. The obtained results show the increase in milk production for 1.55
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kg-6.89% and better chemical composition of milk in the experimental
group of cows. Thus, dry matter was increased from 13.31% to 13.57%-
1.95%, milk fat content from 3.75% to 3.99%-6.4%, nonfat dry matter from
9.56% to 9.58%-0.21%, while the content of protein and lactose stayed on
equal level. It was determined that the normed nutrition has influenced on
production increase and better chemical composition of milk without
unnecessary spent high level of nutrient i.e. nutrition of cows according to
recommended normative.

Key words: holstein-frisian cows, nutrition, dairy, chemical com-
position of milk
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Efekti iskljucivanja dodataka vitamina i mikroelemenata
iz hrane na ¢vrstocu kostiju pilica
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Sazetak

Selekcija na visok intenzitet porasta tjelesne mase pili¢a dovela je
do znacajnog skrac¢enja duzine tova i smanjenja utroska hrane za kilogram
prirasta. To je, medutim, dovelo do disproporcije izmedu porasta tjelesne
mase i skeleta, jer porast skeleta zaostaje za tjelesnom masom, a §to moze
dovesti do loma kostiju i znacajnih ekonomskih gubitaka. U ovome eksperi-
mentu iz hrane su isklju¢ivani dodaci vitamini i mikroelementa, koji su
pored ostalog, odgovorni i za pravilan razvoj kostiju. Zbog svega toga pra-
¢ena je ¢vrstina goljeni¢ne kosti pili¢a. Iskljucivanje vitaminskih dodataka
ili vitaminsko-mineralnih dodataka u trajanju od 12 i 8 dana prije kraja tova
je imalo negativne posljedice na ¢vrstocu kostiju kod pili¢a. Isklju¢ivanje
ovih dodataka u trajanju od cetiri dana nije se statisticki znacajno razli-
kovalo od kontrolne grupe, $to bi znacilo da se ovi dodaci mogu iskljuciti
Cetiri dana prije kraja tova bez negativnih posljedica na ¢vrtsinu kosti, §to
svakako treba biti predmet daljih istrazivanja.

Kljucne rijeci: brojler, mikronutrienti, skelet

Uvod

Selekcija na intenzivan porast tjelesne mase brojlera, uz smanjenje
utroska hrane za kilogram prirasta dovela je do znacajnog skrac¢enja perioda
tova na krace od Sest sedmica, sa tendencijom jos daljeg skra¢ivanja.
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Medutim, ovako intenzivan porast miSi¢ne mase nije pracen istim
intenzitetom razvoja skeleta, koji treba da pruzi mehanicku potporu tijelu,
a §to ima za posljedicu razli¢ite deformitete i lomove kostiju.

Na normalan razvoj kostiju uticu brojni faktori od kojih su najzna-
Cajniji: ishrana, genetika, pol 1 brzina prirasta. Problemi sa kostima se ¢eS¢e
javljaju kod pili¢a sa brzim porastom (Mutus et al., 2006). Kosti ne sluze
samo kao mehanicka potpora, ve¢ i kao znacajan izvor minerala. Rao et al.
(1993) 1 Onyango et al. (2003), izvjeStavaju da postoje brojne invazivne
metode za odredivanje mineralizacije kostiju (sadrzaj pepela, lomljenje
kostiju, mjerenje mase i volumena), ali i neinvazivne, ultrazvu¢ne (Barreiro
etal., 2011).

Masi¢ i saradnici (1985) daju pregled istrazivanja vezanih za ¢vrsto-
¢u kostiju Zivine. Oni navode razliCite aparate koji su koristeni u ispitivanju
¢vrstoce kostiju, kao 1 razli¢ite nacine prikazivanja tih rezultata, Sto ima za
posljedicu da se oni Cesto ne mogu porediti. Ne postoji jedna standardna
metoda koja bi se primjenjivala za odredivanje ¢vrstoce kostiju. Oni su ¢ak
konstruisali poseban uredaj koji bi sluzio u tu svrhu- "IPN-84".

Hiroshi and Tadshi (1964) isticu da se kod ispitivanja metabolizma
mineralnih materija najceSce koristi goljenica zivine, zbog veliCine, lakSe
obrade i analize.

Antonijevic¢eva 1 saradnici (1985) su zakljucili da nema znacajne
razlike u ¢vrstodi kostiju lijeve i desne strane tijela zivine.

Vrlo bitan faktor, koji u mnogome uti¢e na dobijene rezultate je
nacin cuvanja kostiju. Postoji znacajna razlika izmedu kostiju ¢ija se ¢vrsto-
¢a ispituje odmah i nakon zamrzavanja u trajanju od dvije sedmice (Merkley
& Wabeck, 1975).

Cilj ovog rada je bio da se ispita uticaj isklju¢ivanja vitaminsko-
mineralnih ili samo vitaminskih dodataka u zadnjim fazama tova iz koncen-
tata pilica na ¢vrstocu njihovih kostiju. Imaju¢i u vidu da je u zadnjem
periodu najintenzivniji porast pilica, ali istovremeno i najve¢e konzu-
miranje hrane, moguénost isklju¢ivanja vitaminsko-mineralnih dodataka
bez negativnih posljedica na ¢vrstocu kostiju mogla bi dovesti do znacajnih
uSteda.

Materijal 1 metode rada
Eksperiment je postavljen useljavanjem 1400 jednodnevnih, vital-

nih pili¢a, linijskog hibrida Cobb 500, koji su podjeljeni u sedam grupa, od
kojih je u svakoj bilo po 200 grla.
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Prvih trideset dana ekperimenta pili¢i su imali jednak tretman, hra-
njeni su identicnim smjesama. Od tridesetog dana eksperimenta svako pile
je obiljezeno, stavljanjem prstena na nogu, a grupe su ujednacene po masi i
polu, koliko je to bilo moguce. Pili¢ima su u hrani uskra¢ivani dodaci vita-
mina ili vitamina+mikroelemenata u trajanju od 4-12 dana. Raspored grupa
je bio slijedeci:

e [ kontolna grupa dodati vitamini i mikroelementi.
11 grupa od 30-42. dana -iskljuceni vitaminski dodaci (BV smjesa),
11l grupa od 34-42. dana- isklju€eni vitaminski dodaci (BV smjesa),
1V grupa od 38-42. dana- iskljuceni vitaminski dodaci (BV smyjesa),
V grupa od 30-42. dana -iskljuCeni vitaminski dodaci i mikroele-
menti (BVM smjesa),

e VIgrupaje do 34-42. dana - isklju€eni vitaminski dodaci 1 mikroele-

menti (BVM smjesa) i

e VIl grupa je do 38-42. dana - iskljuceni vitaminski dodaci i mikro-
elementi (BVM smjesa).

Selekcija na visok intenzitet porasta tjelesne mase dovela je do
znacajnog skracenja duZzine tova i smanjenja utroSka hrane za kilogram
prirasta. To je, medutim, dovelo do disproporcije izmedu porasta tjelesne
mase 1 skeleta, jer porast skeleta zaostaje za tjelesnom masom, a $to moze
dovesti do loma kostiju i znacajnih ekonomskih gubitaka. Obzirom da se u
eksperimentu iz hrane isklju¢uju vitamini 1 mikroelementi, koji su pored
ostalog, odgovorni i za pravilan razvoj kostiju prac¢ena je ¢vrstoca kostiju.

Kosti su bile zamrznute na temperaturi -20°C, 2-3 mjeseca. Nakon
odmrzavanja i otklanjanja mekog tkiva mjerena je ¢vrstina desne goljenice
na aparatu INSTRON 1122 na Tehnoloskom fakultetu u Novom Sadu.

Kost je postavljena na dva oslonca rastojanja 2 cm, u antero-
posteriornom smjeru, a sila je djelovala na sredinu kosti, ujednacenom
brzinom od 5 cm/min. Na aparatu su o¢itavane maksimalna i sila loma.

Kost trpi elasti¢nu, pa plasticnu deformaciju, a zatim puca. Na
grafikonu 1 moze se vidjeti tok deformacije kosti pri mjerenju cvrstine.
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Sila (N)

A A - elasti¢na sila
B — maksimalna sila
C —sila loma

Graf. 1. Kriva deformacije kostiju
Curve of the bone deformation

Nakon loma izmjereni su spoljaSnji 1 unutrasnji precnici kosti,
mjereni upravno i paralelno sa dejstvom sile.

Iz dobijenih podataka izraCunata je maksimalna ¢vrstoca kostiju, ili
preciznije, koriste¢i terminologiju mehanike dinamicka ¢vrsto¢a na granici
loma. Ona predstavlja dejstvo sile po jedinici povrSine kosti i izracunava
se po slijedecoj formuli:

maksimdna---sila(N)xduzina: --osloncdcm)xC (N/sz)
4xMI

Cvrstoéa=
gdje je:

C - konstanta koja za elipsu iznosi > spoljaSnjeg precnika para-
lelnog sa dejstvom sile,

MI - momenat inercije koji se izraCunava po slijede¢oj formuli:

MI =0.0491x (R R] — 1,75 )(em*)

Ri- spoljasnji precnik mjeren upravno na dejstvo sile,

r1 - unutrasnji precnik mjeren upravno na dejstvo sile,

R2- spoljasnji precnik mjeren paralelno sa dejstvom sile,

12 - unutrasnji pre¢nik mjeren paralelno sa dejstvom sile.
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Dobijeni rezultati su obradivani metodom analize varijanse.
Znacajnost razlika izmedu srednjih vrijednosti pojedinih grupa ustanovljena
je F 1 t-testom. Interakcijski efekti posmatranih faktora predstavljeni su
graficki (Bender et al,1982).

Iz razloga §to je kompletna hrana davana cijeli period jednoj grupi,
a BV I BVM smjesa su davane u tri vremenska perioda: 4, 8 1 12 dana,
obrada podataka nije mogla biti uradena koriStenjem jednog modela
varijanse, ve¢ je vrSena odvojeno uz primjenu dva modela varijanse 3x2 (tri
smjese 1 2 pola) i 2x3x2 (hrana bez vitamina 1 hrana bez vitami-
na+mikroelemenata; tri vremena isklju¢enja 12, 8 1 4 dana; dva pola),
(Hadzivukovié, 1977).

Rezultati 1 diskusija

Kontrolna grupa je imala kompletnu hranu tokom cijelog perioda
tova, dok su tri grupe dobijale smjesu bez vitaminskih dodataka i tri bez
vitaminsko-mineralnih dodataka, ali sa razli¢itim vremenom iskljucenja 12,
8 1 4 dana prije kraja tova. Stoga je posmatrana ¢vrsto¢a goljeni¢ne kosti,
prvo modelom varijense 3x2, gdje je vrSeno poredenje kontrolne grupe sa
grupama bez vitaminskih dodataka i grupama bez vitaminsko-mineralnih
dodataka. Nakon toga, ¢vrsto¢a goljeni¢ne kosti je razmatrana u drugom
modelu varijanse 2x3x2, po kojem je praéen i uticaj duzine isklju¢enja ovih
dodataka na ispitivani parametar.

Vrijednosti za c¢vrstou goljenicne kosti kod pilica hranjenih
razli¢itim smjesama, u zavisnosti od pola date su u tabeli 1.

Posmatrajuci podatke prikazane u tabeli 1 mozemo primjetiti da je
najcvrscéa goljeni¢na kost zabiljezena je kod pili¢a Zenskog pola, hranjenih
kompletnom smjesom, 3507,46 N/cm?, a najslabija vrijednost je zabiljezena
kod pilica muskog pola hranjenih smjesom bez vitaminsko-mineralnih
dodataka (BVM), 2700,00 N/cm? .

Iako analiza varijanse nije pokazala statisticki znaCajan uticaj ni
jednog od dva ispitivana faktora, ipak se moze primjetiti da su najvece
vrijednosti za ¢vrstocu goljeni¢ne kosti zabiljezene kod pili¢a hranjenih
kompletnom smjesom, 3334,91 N/cm?, niZe kod grupa hranjenih BV smje-
som, 2953,73 N/cm?, a najnize kod grupa koje su dobivale BVM smjesu,
2783,58 N/em?.
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Tab.1. Cvrstoéa goljeni¢ne kosti (N/cm?) kod brojlera hranjenih sa razli-
¢itim smjesama koncentrata posmatranoj u zavisnosti od pola
Tibial bone strength of broilers (N/cm?) fed with different compo-
sitions of concentrate, observed depending on the sex

Vrsta hrane PO;,SB) Efekat hrane
T ype(sFoj; “feed Vil Zonsii The jfeﬁe‘ilcl of
A Male Female
Kompletna (kontrola)
Complete feed (Control) 3162.36 3507.46 333491
Bez vitamina
Without vitamins 2844 .44 3063.02 2953.73
Bez vitamina 1 mikroelemenata
Without vitamins and trace elements 2700.00 2867.20 2783.58
Efekat pola
The effect of sex 2903.37 3211.17
Analiza varijanse
Analysis of variance
Fa Fg FaB
1.229M 1.479 N2 0.031

U tabeli 2 prikazani su podaci o istom parametru, ali samo posma-
trani sa stanoviSta iskljucenja vitaminsko-mineralnih dodataka i duZine
trajanja tog iskljucenja, kao 1 pola.

Analizirajuéi podatake prikazane u tabeli 2, moZe se uociti da su
najmanju vrijednost za ¢vrsto¢u goljenicne kosti imali pili¢i muSkog pola,
hranjeni BVM smjesom zadnjih 12 dana tova, 1815,70 N/cm?, a najveca
vrijednost za ovaj parametar je zabiljezena kod pili¢a istog pola, hranjenih
BV smjesom zadnja 4 dana, 3979.52 N/cm?.

Najvece vrijednosti za ¢vrstocu goljenicne kosti zabiljeZene su kada
su vitaminsko-mineralni dodaci iskljuéeni 4 dana, 3478.97 N/cm?, manje
kada su isklju¢ene 8 dana prije kraja tova, 2849.11 N/cm?, a najmanje
vrijednosti kada su ove materije bile isklju¢ene 12 dana prije kraja tova,
2277.87 N/em?.
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Tab. 2. Cvrstoéa goljenice kod brojlera (N/cm?) hranjenih sa koncentratima
bez vitaminsko-mineralnih dodataka 12, 8 1 4 dana
Tibial bone strength of broilers (N/cm?) fed with concentrate wit-
hout vitamin-mineral supplements 12, 8 and 4 days

Duzin Vrsta hrane (Fa)
_ uzmna Types of feed Efekat duzine
iskljucenja Pol — kliugeni
Length of Sex Bez vitamina Bez vitamina i 1sjucenja
. . mikroelemenata The effect of the
exclusion (Fo) Without . D ;
. Without vitamins and | exlusion lenght
(FB) vitamins
trace elements
Muski 2223.14 1815.70
12 dana Male
12 davs = enski 2277.87
y enskl 2465.52 2607.14
Female
Muski ) 5330 68 2415.30
8 dana Male
8 days Zenski 2849.11
% 3774.02 2876.44
Female
Muski= | 3979 55 3760.20
4 dana Male
4 days Zenski 3478.97
% ens 2949.50 3226.68
Female
Efekat hrane
The effect of feed 2953.73 2783.58
Muski Zenski
Efekat pola Male Female
The effect of sex 2754.09 2983.22
Analiza varijanse / Analysis of variance
Fa Fp Fc FaB Fac Frc Fanc
0.460N 7.655™ 0.835%M | 0.257M¢ 0.002 M 4315" 1.002 M

t-test znaCajnosti razlika izmedu duzine iskljucenja vitaminsko-mineralnih dodataka
t-test significance of differences between the exclusion length of vitamin and mineral

12 dana 2277.87 g (X))
8 dana 2849.11 g (X»)
4 dana 3478.97 g (X3)

supplements
ti2 2.28%
t13 4.79%*
2.3 2.51%*

Interakcijski efekti / Interaction effects

Duzina iskljucenja vitaminsko-mineralnih dodataka X pol
Length exclusion of vitamin and mineral supplements X Sex

12 dana & dana 4 dana
Muski pol 2019.42 2372.99 3869.86
Male
Zenski pol 2536.33 3325.23 3088.09
Female

Agroznanje, vol

. 15, br. 2, 2014, 195-205

201



Analiza varijanse je pokazala statisticki visoko znacajan uticaj
duzine iskljuenja dodataka vitamina i1 vitmina+mikroelemenata na ¢vrsto-
¢u kostiju. Zabiljezen je i statisticki znacajan interakcijski efekat faktora:
duzina iskljuc¢enja vitaminsko-mineralnih dodataka 1 pol na ispitivano
obiljezje.

t-test znacajnosti razlike za ¢vrsto¢u goljenicne kosti kod ishrane
smjesama bez vitaminsko-mineralnih dodataka i razli¢ite duzine upotrebe
takvih smjesa pokazuje slijedece (tabela 2):

" postoji statisticki znacajna razlika u ¢vrsto¢i kostiju kada se vita-
minsko-mineralni dodaci iskljucuju u trajanju 12 dana u odnosu
na iskljucenje istih u trajanju 8 dana,

= zabiljeZena je statisticki visoko znacajna razlika izmedu ¢vrstoce
kostiju kada se vitaminsko-mineralni dodaci iskljuc¢uju 12 dana u
odnosu na 4 dana,

= takode, postoji statisticki znacajna razlika u ¢vrstoci kostiju kada
se vitaminsko-mineralni dodaci isklju¢uju 8 dana u odnosu na 4
dana.

Zakljucak koji se iz ovoga moze izvesti je da su kosti slabije Sto je
vrijeme iskljucenja vitaminskih ili vitaminsko-mineralnih dodataka duze.

Analiza interakcijskih efekata ¢vrstoc¢e goljenice kod brojlera, hra-
njenih smjesama bez vitaminskih i vitaminsko-mineralnih dodataka posma-
trano sa stanovisSta razli¢itog pola (grafikon 2) pokazuje izrazene razlike u
¢vrsto¢i kostiju s obzirom na duzinu iskljucenja vitaminsko-mineralnih
dodataka. 1z ovih podataka mozemo izvu¢i slijedece zakljucke:

e kod ishrane pili¢a bez vitaminskih dodataka-BV 1 bez vitamin-

sko-mineralnih dodataka-BVM smjesama postoji saglasno pona-
Sanje Cvrstoce kostiju kod pili¢a oba pola sa 12 1 8 dana isklju-
¢enja ovih dodataka.

e kod iskljucenja ovih materija u trajanju od 4 dana tendencija
kretanja ¢vrstoce kostiju pili¢a Zenskog pola nije oCekivana, jer je
zabiljezena niza vrijednost nego kod pili¢a muskog pola.

Zakljucak koji se moze izvesti iz svih ovih razmatranja uzimajuci u
obzir kontrolnu grupu koja je cijelo vrijeme imala vitaminsko-mineralne
dodatke u koncentratu jeste da iskljucenje dodataka samo vitamina ili
vitamina+mikroelemenata negativno djeluje na ¢vrstocu kostiju, Sto je duzi
period isklju€enja ovih materija.
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Duzina iskljuéenja BV i BVM smjesa

Graf. 2. Cvrstoéa goljenice kod pili¢a hranjenih BV i BVM smjesama,
12, 8 1 4 dana prije kraja tova
Tibial bone strength of broilers (N/cm?) fed
with BV and BVM mixtures, 12, 8§ and 4 days

Ispitivanja koja je izveo Skinner et al. (1992) na pili¢ima isklju-
¢ujudi im zadnjih sedam dana tova dodatke kalcijuma i fosfora pokazala su
ovo nije imalo negativnih posljedica na dnevne priraste, konverziju i
konzumaciju hrane, kao ni mortalitet pilica. Medutim, isklju¢ivanje samo
krede ili kombinacije krede i dikalcijum fosfata dovelo je do znaCajnog
smanjenja vrijednosti ¢vrsto¢e goljenice. Medeiros et al. (2002) su vrsili
ispitivanja morfologije kosti, jacine i1 gusto¢e kod pacova kojima su isklju-
¢eni dodaci gvozda i kalcijuma 1 ustanovili su da nedostaci pomenuta dva
minerala imali negativne posljedice na ispitivane parametre.

Zakljucak

Na osnovu svega predstavljenog moze se zakljuciti da isklju¢ivanje
vitaminskih dodataka ili vitaminsko-mineralnih dodataka u trajanju od 12 i
8 dana prije kraja tova je imalo negativne posljedice na ¢vrstocu kostiju kod
pili¢a. Isklju¢ivanje ovih dodataka u trajanju od Cetiri dana nije se statisti¢ki
znacajno razlikovalo od kontrolne grupe, Sto bi znacilo da se ovi dodaci
mogu iskljuciti Cetiri dana prije kraja tova bez negativnih posljedica na
¢vrtsinu kosti, Sto svakako treba biti predmet daljih istrazivanja.
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Effect of Withdrawal of Vitamin and Trace Mineral Additives
from Diet on Broiler Bone Strength

Milanka Drini¢!, Aleksandar Kralj !
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Abstract

Selection of broiler on high growth rate affected significant decre-
asing of fattening period and gain feed ratio. However, it caused
disproportion between ingreasing of body weight and skeleton. Because of
that, the skeleton was lagging behind the body weight. This situation could
lead to break of bones and significant economical loss. Vitamin and trace
mineral additives which are responsible for appropriate bone minerali-
sation, were removed in this experiment. Due to these resons, the broiler
tibia strength was researched. The removing of vitamin and trace mineral
additives from broiler diet last 12 and 8 had negative effect on the broiler
bone strenght. The four day removing of these additives did not cause the
negative effect on bone strenght, which should be the subject of new
researches.

Key words: broiler, micronutrients, skeleton
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Abstract

The national agricultural policy in R. Macedonia to encourage the
development of agriculture is conducted to obtain more competitiveness in
the market by subsidizing agriculture, including sheep breeding. Analysis
of data from the State Statistical Office of R. Macedonia has shown that the
subsidizing agriculture has increased in the period from 2005 to 2013,
which contributes to the increase in exports. The subject of this research
paper is to observe the number of sheep in the individual and business
sectors in R. Macedonia by regions: Vardar, Eastern, Southwest, Southeast,
Pelagonia, Polog, Northeast and Skopje region. The aim is to see whether
this branch of husbandry registered an upward or downward trend in the
period from 2009 to 2012. From the analysis it can be concluded that the
decreasing trend is present, but the latest data for the period of 2013 show
that the state of sheep breeding is much better.

Key words: agricultural policy, subvention, development program

Introduction
Sheep breeding in R. Macedonia has a long tradition and this has

been supported by favorable natural conditions and ecological clean areas
of this territory. More than 50% of the agricultural area is high mountain
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pastures along with 55.000 acres of meadows, which are a great resource
for the development of sheep breeding. However, in the past 20 years there
has been a reduction in the number of sheep from 2 million to just 800,000
heads (Husbandry in Macedonia, 2009). This trend is due to the reduction
of agricultural land from 1.3 million hectares to 1.1 million hectares, as well
as the reduction of the number of residents in rural areas with the migration
from village to city. The number of farmers in the country has dropped
significantly, especially concerning the fact that only 1.2% of farmers are
young farmers.

The Government of the Republic of Macedonia implements agri-
cultural policies that contribute to growth and greater competitiveness of
Macedonian sheep breeding through subsidizing about 1,316 farmers with
the amount of 3.457.377 euros (Subsidies for sheep: Paid 3.457.377 euros,
2014). The financial support for sheep breeding equals 16 euro per sheep
and 20 euro for every saved female lamb (Started payment of subsidies for
lambs, 2008). However, despite this government policy the downward trend
in the number of sheep in the territory of R. Macedonia continues.

To increase the number of sheep as one of the most important
industries, the competent authorities endeavour to develop a strategy to
reduce the negative trend in sheep breeding by increasing the resources for
subsidizing and create a profile of contemporary young farmer.

Material and Methods

In this paper the subject of research is the number of sheep in the
individual and business sector per regions on the territory of the Republic
of Macedonia in the period from 2009 to 2012. The data is taken from the
State Statistical Office of the Republic of Macedonia.

Using the method of analysis of documentation and comparative
analysis the research is based on data taken from the above-mentioned State
Statistical Office of the Republic of Macedonia for the number of sheep in
the period from 2009 to 2012 in the individual and business sector in the
regions: Vardar, Eastern, Southwest, Southeast, Pelagonia, Polog, Nort-
heast and Skopje region.

According to these data the upwards and downwards trend of the
number of sheep, lambs and female heads for breeding which are grown in
different regions throughout the R. Macedonia is perceived. (Only catego-
ries which are subsidized are taken).
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Results and Discussion

The obtained data is divided into three groups represented by tables
and graphs. The first set of data relates only to the total number of sheep in
the territory of R. Macedonia. The second group presents data on the total
number of sheep up to 1 year, while in the third set of data includes female
cattle for breeding.

Total number of sheep in R. Macedonia and by regions

Data on the total number of sheep by regions are presented in Table
1 and Figure 1.

Tab. 1. Total number of sheep in R. Macedonia and by regions
Ukupan broj ovaca u R. Makedoniji i po regionima

Total number of sheep in R. Macedonia and by regions
Ukupan broj ovaca u R. Makedoniji i po regionima
2009 2010 2011 2012
R. Macedonia 755357 778404 766631 732338
Vardar region 68688 127304 111602 99019
Eastern region 116072 157580 136892 117451
Southwest region 107358 82270 102422 118974
Southeast region 89438 72478 58746 61233
Pelagonia region 228984 152649 171650 143109
Polog region 66648 68292 62870 75342
Northeast region 32839 53307 53855 35523
Skopje region 45330 65524 68594 81687
Source: Republic of Macedonia, State statistical office, husbandry
Izvor: Republika Makedonija, Drzavni statisticki zavod, stoc¢arstvo
2009
010
2011
=012

Fig. 1. Total number of sheep in R. Macedonia and by regions
Ukupan broj ovaca u R. Makedoniji i po regionima

Source: Republic of Macedonia, State statistical office, husbandry
Izvor: Republika Makedonija, Drzavni statisticki zavod, stocarstvo
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From the data presented in Table 1 and Figure 1 it can be seen an
increasing trend in the number of sheep in the period from 2009 to 2010,
while by 2012 a gradually decreasing trend appears of the number of sheep
in the territory of R. Macedonia.

By regions it can be noted that in the Vardar and the East region, the
number of sheep is increasing in the period from 2009 to 2010, while by
2012 this trend has decreased despite an increase in subsidies to this sector
by the Government.

In the Southwest and Southeast region, also the downward trend in
the number of sheep is evident, but unlike the previous regions, in 2012 is
noted an increasing trend in number of sheep.

In the Pelagonia region it can be seen a variation of the situation in
terms of the number of sheep. Thus, a downward trend was observed in the
period from 2009 to 2010, and then entered a period of gradual increase
(from 2010 to 2011), that led to a decreasing trend in the number of sheep.

In the Polog region unlike the Pelagonia region the situation is
reversed. Namely, in this region there is an increase in the period from 2009
to 2011, decrease in the period from 2010 to 2011, while in the period from
2011 to 2012 appears a trend of increasing number of sheep.

In the Northeast region it can be seen an increasing trend in the
number of sheep in the period from 2009 to 2010, which continued until
2011, while in the period from 2011 to 2012 appears a trend of reducing
number of sheep.

It can be noted that the trend of increasing or decreasing in the
number of sheep varies from region to region. Constant increasing trend can
be observed only in the Skopje region in the period from 2009 to 2012.

Total number of lambs in R. Macedonia and by regions
In Table 2 and Figure 2 are shown the results for the total number of

lambs up to 1 year in the individual and business sector in the territory of
R. Macedonia and certain regions in the period from 2009 to 2012.
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Tab. 2. Total number of lambs in R. Macedonia and by regions
Ukupan broj janjadi u R. Makedoniji i po regionima

Total number of lambs in R. Macedonia and by regions
Ukupan broj janjadi u R. Makedoniji i po regionima
Year 2009 2010 2011 2012
R. Macedonia 200479 180173 186075 173606
Vardar region 14346 18782 16503 22737
Eastern region 31227 29070 27306 24991
Southwest region 26564 18336 18380 21392
Southeast region 20222 14772 13555 19156
Pelagonia region 72980 44429 59862 39805
Polog region 18302 26688 21560 15884
Northeast region 6927 13804 11841 8055
Skopje region 9911 14292 17068 21586

Source: Republic of Macedonia, State statistical office, husbandry
Izvor: Republika Makedonija, Drzavni statisticki zavod, stocarstvo

e ) 009
e 2010

2011
2012

Fig. 2. Total number of lambs in R. Macedonia and by regions
Ukupan broj janjadi u R. Makedoniji i po regionima

Source: Republic of Macedonia, State statistical office, husbandry
Izvor: Republika Makedonija, Drzavni statisticki zavod, stocarstvo

From the data presented in Table 2 and Figure 2 we can see a
downward trend in the number of lambs in the period from 2009 to 2010, a
slight increase in the number of lambs in the period from 2010 to 2011,
while by 2012 a gradually decreasing trend appears of the number of lamb
in the territory of R. Macedonia.

In the Vardar region it can be seen an increasing trend in the number
of lambs in the period from 2009 to 2010, reducing number of lambs in the
period from 2010 to 2011, while in the period from 2011 to 2012 appears
an increasing trend in the number lambs.
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In the Eastern region it can be seen a downward trend in the number
of lambs in the period from 2009 to 2012.

In the Southwest region it can be seen a downward trend in the
number of lambs in the period from 2009 to 2010, while by 2012 appears a
trend of increasing number of lambs.

In the Southeast region it can be seen a downward trend in the
number of lambs in the period from 2009 to 2011, while in the period from
2011 to 2012 appears a trend of increasing number of lambs.

In the Pelagonia region it can be seen a downward trend in the
number of lambs in the period from 2009 to 2010, an increasing trend in the
number of lambs in the period from 2010 to 2011, while in the period from
2011 to 2012 appears a trend of reducing number of lambs.

In the Polog region and the Northeast region it can be seen an
increasing trend in the number of lambs in the period from 2009 to 2010,
while by 2012 appears a trend of reducing number of lambs.

In the Skopje region it can be observed an increasing trend in the
number of lambs in the period from 2009 to 2012.

Total number of female cattle for breeding in R. Macedonia and by regions
In Table 3 and Figure 3 are shown the results for the total number of
female cattle for breeding in the individual and business sector in the territory

of R. Macedonia and certain regions in the period from 2009 to 2012.

Tab. 3. Total number of female cattle for breeding in R. Macedonia and by regions
Ukupan broj Zenskih goveda za uzgoj u R. Makedoniji i po regionima

Total number of female cattle for breeding in R. Macedonia and by regions
Ukupan broj Zenskih goveda za uzgoj u R. Makedoniji i po regionima

Year 2009 2010 2011 2012

R. Macedonia 521523 568302 545214 520765
Vardar region 52272 103259 89909 72148
Eastern region 79477 122969 103479 88480
Southwest region 75186 60179 78600 90794
Southeast region 65768 55898 43705 40618
Pelagonia region 147665 101509 101933 96439
Polog region 44343 39508 39240 51681

Northeast region 24010 36776 40001 24318
Skopje region 33802 48204 48347 56228

Source: Republic of Macedonia, State statistical office, husbandry
Izvor: Republika Makedonija, Drzavni statisticki zavod, stocarstvo
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Fig. 3. Total number of female cattle for breeding in R. Macedonia and by regions
Ukupan broj Zenskih goveda za uzgoj u R. Makedoniji i po regionima

Source: Republic of Macedonia, State statistical office, husbandry
Izvor: Republika Makedonija, Drzavni statisticki zavod, stocarstvo

From the data presented in Table 3 and Figure 3 we can see an
increasing trend in the number of female cattle for breeding in the period
from 2009 to 2010, while by 2012 appears a downward trend in the number
of female cattle for breeding in the territory of R. Macedonia.

In the Vardar region and Eastern region it can be seen an increasing
trend in the number of female cattle for breeding in the period from 2009 to
2010, while by 2012 appears a trend of reducing number of female cattle
for breeding.

In the Southwest region it can be seen a downward trend in the
number of female cattle for breeding in the period from 2009 to 2010, while
by 2012 appears a trend of gradually increasing number of female cattle for
breeding.

In the Southeast region it can be seen a downward trend in the
number of female cattle for breeding in the period from 2009 to 2012.

In the Pelagonia region it can be seen a downward trend in the
number of female cattle for breeding in the period from 2009 to 2010, trend
of increasing number of female cattle for breeding in the period from 2010
to 2011, while in the period from 2011 to 2012 appears a trend of reducing
number of female cattle for breeding.

In the Polog region it can be seen a downward trend in the number
of female cattle for breeding in the period from 2009 to 2011, while by 2012
appears a trend of increasing the number of female cattle for breeding.

In the Northeast region it can be seen see an increasing trend in the
number of female cattle for breeding in the period from 2009 to 2011, while
by 2012 appears a downward trend in the number of female cattle for
breeding.
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In the Skopje region it can be seen an increasing trend in the number
of female cattle for breeding in the period from 2009 to 2012.

Conclusion

From the above analysis of the results for the number of sheep,
lambs and female cattle for breeding in the individual and business sector
on the territory of the Republic of Macedonia and in individual regions, we
can conclude that in the period from 2009 to 2012 there is a downward trend
in the number of them. Only in the Skopje region it can be observed an
increasing trend in the number of sheep, lambs and female cattle for
breeding.

According to unofficial sources the state in sheep breeding in 2013
has been significantly improved. The number of herds of sheep has
increased to around 770,000 heads. This trend of increase in the number of
sheep is due to the efficient allocation of agricultural subsidies and measures
aimed at encouraging the development of sheep breeding in R. Macedonia.
However there are still problems in sheep breeding such as the lack of
animal feed, unstable purchase prices of lambs and difficult placement on
the domestic and foreign markets because of the reduced demand. Another
problem occurs because of the lack of interest in engaging with sheep
breeding. Many people do not want to be professionally engaged in this
activity. Unable to find workers, the owners of sheep herds say that they
have no choice but to reduce the number of sheep. Also, one of the reasons
for reducing the overall state of the sheep in the country is weak
manufacturing technology, hygiene and application of quality standards,
because there is only one dairy licensed to export to the EU, while two other
dairies have a permit to exports to non-EU countries. However, in recent
times, manufacturers show a trend of increasing milk production by
improving milk yield in sheep by crossing domestic breed sheep Pramenka
and the domestic German breed Vinterberg with breeds that have high
genetic potential of milk (Avassi, Sardiniska, Chios and East Frisian).

To overcome all this it is necessary to increase the attention of all
relevant institutions in order to improve the situation in sheep breeding, as
one of the largest livestock industries that for decades has had one of the
leading positions in the field of exports.
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Trend povecanja ili smanjenja ovcarske proizvodnje
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Sazetak

Nacionalna poljoprivredna politika u R. Makedoniji za potsticanje razvoja
poljoprivrede sprovodi se sa ciljom dobijanja ve¢e konkurentnosti na trzistu, kroz
subvencionisanje poljoprivrede, ukljucujuci i ovéarstvo. Analiza posljednih poda-
taka Drzavnog zavoda za statistiku R. Makedonije pokazala je da subvencionisanje
poljoprivrede ima povecan trend u periodu od 2005. do 2013. godine, Sto je do-
prinjelo povecanju izvoza.

Predmet ovog rada je da se uoci brojno stanje ovaca u individualnom i
drzavnom sektoru po regionima na teritoriji R. Makedonije i to: Vardarski, Isto¢ni,
Jugoistocni, Pelagonijski, Poloski, Sjeveroistocni i Skopski region. Cilj je da se
sagleda da li ova grana stocarstva biljezi trend povecanja ili smanjenja u periodu
od 2009. do 2012. godine. Iz analize moze se zakljuciti da je trend smanjenja i
dalje prisutan, ali zadnji podaci za period 2013. godine pokazuju da je stanje za
gajenje ovaca znatno bolje.

Kljucne rijeci: poljoprivredna politika, subvencije, razvojni program
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YyTcTBO ayropuma

Yacomnuc "Arpo3Hame" je Hay4HO-CTPYUYHH YacOIKC KOju 00jaBibyje Ha-
y4YHE M CTPy4YHE paJoBe, KOjU HHUCY INTaMIIaHHU y IpyruM dacornmcuma. Caxenw,
CUHOTICHCH, MAarucTapCcKu W JOKTOPCKHA DPajJOBH C€ HE cMaTpajy 00jaBJbeHHM
paznoBuMa, y cMUCITy MOTYRHOCTH IITaMIIamka y yaconucy "Arpo3Hame".

Kareropu3zanuja pamoBa

"ArpozHame" 00jaBibyje pelicH3UpaHe pajoBe cBpcTaHe y cibenehe kare-
ropuje: TperjiegHu pajJ, OPUTHHAIHH HAy4YHH paj, MPETXOAHO CAOIIITEHE,
n3Jarame Ha HAy9HOM WIIM CTPYYHOM CKYITY M CTPYYHH Pal.

Ilpecneonu pao je HajBUINA KaTeropuja HaydHOT pana. [lumry ux ayropu
KOjH MMajy HajMame JleceT MyOJIMKOBaHMX HAyYHHX pajioBa ca PELCH3HjOM Y
Mel)yHapoHUM MM HAlMOHAJIHUM YacOIMCUMA U3 JOMEHA HayJHOT IIHTamka Koje
obpalyyje mperseqHu pajl, MTO UCTOBPEMEHO MOAPAa3yMHjEBa Ja CY OBU PaJOBH
LUUTHPaHU (ayTOUTATH) Y CAMOM paiy.

Opueunannu Hayunu paod caipXu HeoOjaBIbeHEe HayyHe pe3ynTaTe U3Bop-
HHUX HAYYHUX HCTPaKUBAIbA.

IIpemxoono caonwimerbe CaJpXHU HOBE HaydHE pe3yiraTe Koje Tpeba
MPETXOIHO 00jaBHUTH.

H3znaearve Ha HayuHOM U CMPYYHOM CKYNY j€ U3BOPHU HAYYHU U CTPYYHH
MIpIJIOT HeoOjaBJbeH y 300pHUIIMA, KOjH CE MOYKE TPUXBATHTH KA0 MPETJICTHH,
HAYYHH WU CTPYYHH pajl ca 00aBe3HOM HA3HAKOM Ha KOM CKYIIY j€ CAOIIITEH.

Cmpyunu pao je npuIior 3Ha4ajad 3a CTPYKY O TEMH KOjy ayTop HHje 10cal
00jaBmo.

AyTop Tpeaniake KaTeropHjy paja, ald KOHAa4YHy OJUIyKY JOHOCH pe-
JaKIMja 9acoluca Ha MPUjeasior peleH3eHara.

[Ipunpema pagoBa 3a mTaMname

Pax moxe OWTH HamucaH Ha CPIICKOM je3uKy (AMPHIMYHO M JTATHHHYHO
MTUCMO) U Ha CHIJIECKOM jEe3HKY.

Obum padosa Tpeba Outh orpanmdeH Ha 12 ctpanmma As dopmara 3a
nperyienHu paja, a 8 crpanuna As Gopmara 3a ocrajie kareropuje paaosa. OBaj
Opoj cTpaHuIla IoApa3yMujeBa U cBe Tabene, rpadMKOHe, CIIMKE U IpyTe MPHJIOTe,
y3 ocHOBHH (hoHT TekcTa Times New Roman, senuunny ¢onTa 12 pt 1 mpopenoM
1,5. Ce maprune Mopajy outu HajMame 2,5 cm.

Texcm npeenednoe paoa Tpeba aa canpsxu nornasiba: Caxkerak, YBox (ca
nperiaenoM jaureparype), Juckycuja win Ananuza paaa, 3akibydak, Jlureparypa,
Caxerak (IIpeBeieH Ha CPIICKH aKo je HaIllMCaH Ha €HIIIECKOM U OOpHYTO).
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Texcm opueunannoe Hayyrnoe pana Tpebda na caapxu cibeneha nmornasipa:
Caxerak, YBoJ (ca mperieqom jurepatype), Marepujan u Merone pana, Pesy:-
TaTH U AUCKyCHja, 3akibydak, JIureparypa, Abstract (mpjeBog Caxkerka).

Hacnos paoa tpeba 6utn mro kpahu, HHPOpPMATHBaH M MHCAH MallUM
cioBuMa BenmuunHe 14 pt, Oe3 HarnmamraBama Tekcta (bold, italic, underline), Ha
cpenvHU cTpanune. Mcnox HacoBa pajia ¥ jeJHOT IPa3HoOT pejia MICATH IyHO UMe
U TIpe3uMe ayTopa 0e3 TuTyie, BenmunHa 12 pt. Mcnon nmena aytopa y GoHTy
italic nucaT Ha3WB MHCTHUTYIIHM]C-OpraHU3alMje Y KOjO] je ayTOp 3aloCieH, rpaj
U 3eMJbY Y KOjOj Ce MHCTUTYLMja-OpraHu3anvja Hajasu. Y OBOM Jujely HHje
MOTpeOHO HABOJUTH TadHE ajpece 1 MOIMTaHCKe OpojeBe.

Caoicemak nipeJICTaBJba CaXKET MPUKa3 pajia Koju Tpeda aa uma usmehy 50
u 150 pujeun, a nuie ce Ha je3uKy pana. EnemenTu koje caxerak Tpeba 1a caapxu
y KpaTKuM LpTama Cy: NMpeAMET UCTPaXHBamba, METOJA Paja, pe3yiTaTd paja,
njeja 3a HOBO UCTPAXKHMBAKE M KPaTaK 3aKJbydak/Impecjek JOMpUHOoca paja.

Haxkon caxertka, ca pa3MakoM 0]l jeJHOT pelia ce Jajy KJbY4YHe pujeud (10
IeT yKyIHo) y cibenehem opmary: Kayune pujeuu: xibydHa pujed 1, KIbydHa
pujed 2, ..., KJbydHa pujed 5. Pujeun 3 HacioBa HE CMH]jy Jla CE MOHABJBA]Y Y
Kibyunum pujeunma.

Hacnosu u noonacnosu pada. I'maBHn HacnoBu y pany (HacioBH TO-
raBJba: YBoOI, Marepujaia ¥ METO pajaa, uT/.) ce MUy BenuaunHoM doHTa 13 pt,
Ha cpeluHH cTpanmie. V3Mely KibydyHUX pujedr ¥ YBoJa cy JiBa mpasHa peja.
[logHacnoBy y moriaBibuMa ce Muiry BeIndMHOM (oHTa 12 pt, mopaBHaTH npema
nujeBoj mMaprunu. Vzmely HacioBa mornaBiba M TEKCTa MPETXOIHOT IOTJIaBIba
OCTaBJba ce€ jemad mpaszad pen. CBakd HACIOBATOMHACIIOB W TEKCT KOjH Ta TpaTH,
u3mely cebe umajy 1o jefan mpasas pe.

Jlumepamypa ce mvme a30y4HUM, OJHOCHO abereqHuM pernoM (y 3a-
BHCHOCTH O] je3MKa W IIICMa) ca MyHnM nofanumMa npema AlTA cranmapay (Buan
tabesie u3a YIyTcTBa Ha CHIVIECKOM je3HKY).

Abstract (npujeBox CaxkeTka) MUCAaTH HA SHIVIECKOM jE3UKY aKo je paj Ha
CpICKOM, U 00pHYTO. Abstract, Takohe, MOpa J1a caapXH HAcllOB paja, MMeHa
ayTopa, Ha3WB U CjeJIUIITE YCTAaHOBE-OPraHU3alldje y KOjoj je ayTop 3amocjcH,
rpaja 1 3eMJby y K0jOj ce MHCTUTYLHja-OpraHu3anrja Hajlasu ¥ KJbY4YHE PHjeun
(c6e Ha ucmom jesuky), a 'y GopMmary Koju je HaBeleH paHuje. Mcmoa KibydHHX
pHjeul HABECTH HMME U TIpe3UMe ayTopa 3ajJy»KCHOT 3a KOPECIOHJCHIH]Y H
EETOBY/HCHY €-MauJ ajpecy.

Tabene, epaghuxonu u ciuxe MOpajy OMTH O3HAUEHH OpojeM W Jla UMajy
onroBapajyhu wazus (amp. Tab. 1. / I'pad. 1. / Cn. 1. [Ipuka3 pesynrara ucrpa-
xuBama y 2011. ronunun). HasuBu Tabena ce HaBoje M3HAJ Tabele ca JIMjeBUM
MOpaBHAKEM U jeIHUM HIpa3HUM peaoM m3mely, oK ce Ha3uBH rpadUKoHA U
CITMKa HAaBOJIE MCIION, HA CPEAVMHH CTPAHUIE M jeTHUM INPa3HUM peaoM usmeby.
Tabene, rpaduKkoHH M CIHKE He cMujy W3JIa3UTH W3BaH 3aJaTUX MapruHa. Y
tabenama n30jeraBaTu CyBUIIHE JIMHHUjE, Oojeme henuja, moaedibaBame ClIoBa U
ci. I'padukonn u cinuke ce mpukasyjy 0e3 okBupa. CBU TEKCTyallHH €IIEMEHTH
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Mopajy OMTH HaBEJCHU Ha CPIICKOM M EHIJIECKOM je3HKY, ca BeNWYHHOM (hoHTa 8
pt 1o 12 pt u o6muHNM cioBuMa. CivKe, LIeMe U CIl., KOje Ce Halase y paay, Mopajy
“MaTH pe3onyiujy ox Hajmame 300 dpi, a mamy ce kao moceOH! MPUIIO3HU, C THM
Jla ce y caMOM pajy IOCTaBjba CIMKa Mambe pe30iylHje, Kako Ou ce 3Hao HheH
KeJbEHH I0JI0XKa] U TUMEH3H]e.

Homenxnamypa u cucmem jeOunuya - KOpUCTUTE Mel)yHapOIHU CUCTEM jelu-
Huna (SI). Ako ce oMUY U ApYTe jeAMHUIIE, MOJIMM Bac JajTe CBOj €KBUBAJICHT y SI.
AyTOpH M ypemHHK Cy 00aBEe3HH Ja MPHUXBATE MPaBUIA KOja PETYNHUILY OHOJOIIKY
HOMEHKJIATypy, Kako je HaBeneHo Yy MelhyHaponHoM Kopekcy OoTaHHYKe
HOMEHKIaType, MeljyHapoHOM KOJEKCY HOMEHKIaType Oaktepuja, u MehyHapon-
HOM KOJIEKCY 300JI0IIKE HOMEHKIIAType.

Yacomnuc "Arpo3Hame' kopuctu "I[lpupyunuk 3a odjaB/buBame AMe-
pHYKe MUCUXO0JIOMIKe acouujanuje'’ - (APA) cTi U ynyTcTBa 3a HIMTHPame U
HaBolewe pedepenuu.

Llumamu y mexcmy ce T0jaBibyjy y 3arpaiy U cajpike Npe3uMe ayTopa u
TO/IMHY M3/Iamka, OJIBOjeHe 3ape3oM. M3a ronune u3gaBama ce MOXKe I103BaTh U Ha
Opoj cTpaHwuIle, a OH ce TaKohe 0/1Baja 3ape3oM.

Ckpahienuye je HajooJbe M30jeraBaTH, OCHM ominTeno3HaTtux. CBaky
ckpaheHully je, NPWIMKOM NpBOr HaBolema, NOTPeOHO 00jaCHUTH, Tj. HABECTH
myHu Ha3uB. CkpaheHure y Tabenama, rpadyikoHMMa M Ha CIIMKaMa je TIoTpeOHO
00jacHUTH.

@ycnome Tpeba u3djeraBaTd W KOPHCTHTH HMX CaMmo y Ciydajy na je
HEOTXOHO JT0/IaTHO 00jalIiberhe 3a HeKH IO TeKCTa.

Hanomene ce HaBoJie Ha Kpajy pajia, u3a Noriasiba 3akjbyyak U 0OHYHO
caJipke 3a0MIbEIKE O MOAPIIIHA UCTPAKUBAKY, TPOjEKTHMA, U CII.

Jlumepamypa ce nonMcyje Ha Kpajy paja 1 Mopa Ja caJIp>Ku CBE U3BOpE
KOjH Cy KOpWITheHH y pamy. Y IONHUC JHUTEpaType ce He YHOCE TEePCOHATHH
JOKYMEHTH, TTICMa, MEMOPaHIYMH B HeOpMalHa eJeKTPOHCKA KOMYHHKaIHja.
HaBohemwe umeHa rpajia y KOM je Ajeso U3aToO CE€ M30CTaBJba YKOJIMKO je MMe
rpajga caap)kaHo y Ha3uBY n3naBada (Hrp. YHusepsuteT y bamoj Jlymm). [Tormc
JIATEpAType ce M3BOAM a30yUHUM, OTHOCHO abOCIeTHUM PEIOCIHjeIOM y 3aBH-
CHOCTH OJI je3WKa W IHCMa Ha KOM je paj HamucaH. YKOJMKO HAaBOJMMO BHILE
paJoBa 0]l HCTOT ayTopa, IIPBO C€ HaBOJE PaHUje U3/IaTH PaJIOBH, A 3aTHM HOBHjH.
Pedepenne jemnor aytopa koje ¢y 00jaBJbeHE y WCTOj TOOWHU Tpeba mHcaTh
abereTHUM PEeIOM TIpeMa HacJIoBUMa, HIIp., (1995a), (19956). Ykonuko pax Hema
ayTopa, HAcIllOB Jjjesia WIM WHCTUTYLHMja 3ay3uma mjecto aytopa. [lo3uBame Ha
CEeKyHIapHYy JUTepaTypy Tpeba m30jeraBaté M KOPUCTHTH CaMO 3a U3BOPE KOjH
HUCY JOCTYITHM Ha yOoOW4YajeHH HAuyuH WIH HHUCY JOCTYITHH Ha HEKOM O]
yoOHYajeHuX CBjeTCKUX je3uka. Y CIOUCKY pedepeHIr HaBOAH CE€ CaMo
CEKyHIIapHH H3BOD.
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[Ipumjepu nuuTHpama U3BOpa y TEKCTY
1 HaBol)ewa U3BOpa y MOMKCY JIUTEPAType

OBH npuMjepu nMajy 3a IMJb J1a ayTopy NpYyXe Mperie] cucreMa LUTU-
pama 1 HaBohBa M3BOpa KOjU ce MpuMjemyje y daconwucy. [Ipumjepu cy matu y
Tabenu 1 (HakoHn Tekcra Guide for Authors).

CBe pazoBe HaKOH IIpHjeMa Iperienajy riaBHU U TEXHUYKH YPEeIHHK U,
YKOJIMKO 3a TO TIOCTOjH TOTpeda, Bpahajy ux ayTopuMa Ha Kopekiujy. PanoBu koju
HUCY TpPUIPEMJbCHH NpemMa YIyTCTBY 3a ayTtope Hehe Outm y3etu y name
pasmarpame. HakoH ncrnpaBku, TIaBHU YpEAHUK LIaJbe PaloBe Ha PELEH3H]Y, a 110
3aBpIIIEHOj pelieH3UjH1, ako nMa ofpel)eHnx npruMjendu u cyrecTrja pereH3eHarTa,
panoBu ce Bpahajy aytopuMma Ha ucnpaBky. Hakon ypahenux ucrpaBkm pan ce
MOHOBO Iajbe Ha peneHsujy. CBaku paj mNpojia3d Kpo3 JBHjE€ aHOHUMHE
peneHsmje.

PamoBu ce mocTaBipajy y ENEKTPOHCKO] BEp3WjH Ha WMEJI ajpecy:
agroznanje@gmail.com wim nytem nomre Ha CD-y wiu USB-y, Ha aapecy
[ossonpuBpennor Qaxynrera, YHuepsutera y bamoj Jlynu ca HasHakom: 3a
peoaxyujy uaconuca "Aeposzuarve”. PamoBu ce MOCTaBIbajy Kao OTBOPEHH JIOKY-
MEHT cauutbeH y Microsoft Word-y (8. 97-2003 unu B. 2007), y hopMmaTy Koju je
JaT y YOyTCTBY ayTopuMa M y mpeaBul)eHOM poky. PamoBu koju He CTUTHY 10
npensuleHor garyma Hehe OUTH MpenaTH Ha PeleH3H]y.

Ceu pagosu noo6ujajy Y /K xmacudukamnmonu 6poj u DOI 6po;j.

CBHU pagoBH MOMJIMjEXKY jE3UUHO] JIGKTYpH M TEXHHUYKO] KOPEKTYpH, Te
[IpaBy TEXHUUYKOI YPEAHUWKAa HA E€BEHTYyaJIHE Mame KOPEKIMje Yy IOrOBOpY ca
ayTopOM.

Hakon mramnama gaconuca u 0o0jaBe pajoBa, CBH ayTOpH J1I00Ujajy paa y
PDF ¢opmaTy myTeM eneKTpoHCKe MOLITE.

Koumaxm adpeca pedaxyuje uaconuca:

Yuusepsuret y bamoj Jlynn

ITossonpuBpenau hakynTeT (3a peaakiyjy gacomnuca "Arpo3Hame')
Bynesap Bojoje [Terpa bojosuha 1A

78000 bamanyka

Pemry6mmka Cpricka

bocHa n Xepuerosuna

E-mail: agroznanje(@gmail.com
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Guide for Authors

Agro-knowledge Journal is a scientific journal publishing scientific and
professional papers that have not been previously published in other journals. As
abstracts, synopses, masters and PhD thesis are not considered as published
papers, they can be published in Agro-knowledge Journal.

Types (category) of papers

Agro-knowledge Journal publishes reviewed papers according to the follo-
wing categories: review papers, original scientific papers, preliminary commu-
nication, scientific and expert conference papers as well as professional papers.

Review papers are written by the authors who have at least ten scientific
papers published and reviewed in international and national journals dealing with
the subject related to the review paper. At the same time this implies that the ten
scientific papers mentioned above have to be cited in review papers.

Original scientific papers include the unpublished scientific results of an
original scientific research.

Preliminary communications include new scientific results that need to be
published previously.

Scientific and experts conferences papers are considered as review papers,
scientific or professional papers with a special emphasis on the conference they
have been expounded.

Professional papers are a significant contribution to the profession on the
subject that the author has not previously published.

The author suggests the type (category) of his paper, while the final
decision is made by the editorial board on the proposal of the reviewers.

Preparing papers for printing

Papers can be written in Serbian (Cyrillic and Latin alphabet) and English.
Paper length is limited to 12 pages in A4 paper for review papers. For all
the other categories it is limited to 8 pages in A4 paper. This paper length includes
all the tables, graphs, figures, schemes, etc. The paper should be written in 12pt,
Times New Roman, 1.5 lines spacing. All the margins should be less than 2.5 cm.
Review papers should consist of the following sections: Abstract, Intro-
duction (with Literature Review), Discussion or Analysis, Conclusion, References
and Abstract (translated into Serbian if it is written in English or vice versa)
Original scientific papers should consist of the following sections:
Abstract, Introduction (with Literature Review), Material and Methods, Results
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and Discussion, Conclusion, References and Abstract (translated into Serbian if
the papers are written in English or vice versa).

The paper title should be concise, informative and written in small letters,
font size 14 pt, without highlighting the text (bold, italic, underline), centered. The
name and surname of the authors should be written without title of rank, in font
size 12pt, centered, one empty line below the paper title. The name and address of
the institution (organization) in which the respective authors are employed should
be below the name of the authors, followed by the name of the city and country
where the institution is placed (in italics). The correct address and zip code are not
necessary to be given.

Abstract provides a brief description (summary) of the paper that needs to
be between 50 and 150 words, written in the language of the paper. The abstract
should contain the following elements: the objective (purpose) of the research,
methods, results, ideas for new research and a short conclusion.

Key words (maximum 5 words), with a single space below the Abstract,
are given in the following way: Key words: 1st key word, 2nd key word...5th key
word. The title words should not be repeated in Key words.

Headings and subheadings are given in the following way: the main
section headings, such as Introduction, Material, etc., are written in font size 13pt,
centered. There are two empty lines between Key words and Introduction.
Subheadings in sections should be written in font size 12 pt, aligned to the left
margin. There is one empty line between a section heading and the text of the
previous section. Also, there is one empty line between each heading /subheading
and the text that accompanies it.

References are written in alphabetical order with full data according to
APA standard (see the tables following the text).

Abstract (translation) should be translated into English if the papers are
written in Serbian, or vice versa. Following the pattern above, the Abstract
(translation) should also include the paper title, author's name, the name of the
institution (organization) in which the respective authors are employed, the name
of the city and country where the institution (organization) is placed and Key
words, as well, all in the format specified above and in the same language. Also,
the name and surname of the author responsible for correspondence and his / her
e-mail address should be written below Key words.

Tables, graphs and figures in the paper must be numbered and have a
proper caption/title (e.g. Tab. 1/ Graph 1/ Fig. 1 / Research results in 2011). The
captions of the tables are above them with left alignment and one blank line in
between, while the names of graphs and figures are below them, centered, with one
blank line in between. Tables, graphs and figures should not go beyond the set
margins. Redundant lines, cell staining, bold letters, and the like, should be avoided
in tables. Graphs and figures are to be displayed without a frame. All text elements
have to be specified in Serbian and English, the font size 8 pt to 12 pt and regular
font style. Figures, schemes, etc., must be at least 300 dpi and sent as separate
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attachments, while the figures of the lower resolution should be actually set in the
paper in order to demonstrate their desired position and dimensions.
Nomenclature and units - use the international system of units (SI). If other
units are mentioned, please give their equivalent in SI. Authors and Editor(s) are, by
general agreement, obliged to accept the rules governing biological nomenclature, as
laid down in the International Code of Botanical Nomenclature, the International Code
of Nomenclature of Bacteria, and the International Code of Zoological Nomenclature.

Agro-knowledge Journal applies Publication Manual of the American
Psychological Association (APA) style and advice for citing and listing
references.

Citations in the text (in-text citations) are in parentheses and include the
author's name and year of publication, separated by commas. The number of the
cited pages can be put after the year of publication and it is also separated by
commas.

It is best to avoid the abbreviations unless they are generally known. When
it is cited for the first time, each abbreviation need to be explained, i.e., the full
name has to be stated. The abbreviations in tables, graphs and figures need to be
explained.

Footnotes should be avoided and only used when it is necessary to give
further explanation for a part of the text.

Acknowledgements are placed at the end of the paper, after the section
Conclusion and they usually includes information about the research support,
projects, etc.

References are placed at the end of the paper and it must have all the
sources used in the paper. Personal documents, letters, memoranda and informal
electronic communication should not be placed in References. The name of the
city where the work was published is omitted if the name is included in the
publisher's name (e.g. University of Banjaluka). References are written in
alphabetical order (if the papers are in English) or in Cyrillic alphabetical order in
case the papers are written in Serbian. If you cite more than one paper of the same
author, the earlier published ones should be cited first, then the latest, while the
ones published in the same year should be cited in alphabetical order according to
the titles, e.g., (1995a), (1995b). In case they have no author, the title and the name
of the institution takes the place of the author's name. Secondary sources citation
should be avoided and used only for the sources not available in generally spoken
languages. In the reference list, only the secondary source is included.

Agroznanje, vol. 15, br. 2, 2014, 217-229 223



Examples of in-text citations and reference list

These examples are intended to provide an overview of the citation style
applied in this journal. The examples are given in Table 1.

After submission all papers are read by the managing and technical editor.
If it is necessary, the papers will be returned to the authors for correction. The
papers which have not been done in accordance with Guide for Authors will not
be taken into further consideration. As soon as they have undergone the correction,
the managing editor sends them for review. After the reviews have been
completed, in case there are some comments or suggestions, the papers will be
returned to the authors for additional correction. When the correction is over, the
papers will be sent for review again. Each paper goes through two anonymous
reviews.

Submit the paper in electronic format via e-mail at agroznanje@gmail.com
or via regular postal mail as CD or USB to the address of Faculty of Agriculture
in Banjaluka with notification: for editor’s office of Agro-knowledge Journal. The
papers should be submitted as an open document made in Microsoft Word 97-2003
or 2007, in the format given in the Guide for Authors in due time. The papers that
do not meet the deadline will not be submitted for review.

All the papers will be UDC and DOI assigned.

They will undergo technical and linguistic proofreading. The technical
editor may do possible minor corrections in agreement with the author.

After the Journal has been published, all the authors will receive his/her
papers in PDF file via e-mail.

Contact:

University of Banjaluka

Faculty of Agriculture (for editor’s office of Agro-knowledge Journal)
Bulevar vojvode Petra Bojovic¢a 1A

78000 Banjaluka

Republic of Srpska

Bosnia and Herzegovina

E-mail: agroznanje(@gmail.com
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Ta6. 1. [Ipumjepu uuTHpama U3BOpa y TEKCTY U HaBOhema U3Bopa y
MIONUCY JINTEpaType
Examples of in-text citations and citing reference sources

Kareropuja | Iloakareropuja Hutupame y Tekcry Hagsolhemwe uzBopa y nonucy iurepatype
Category Subcategory In-text citations Citing sources
Kacropu (1998) naBoau ... |Kacropwu, P. (1998). Qusuonoeuja buwvaxa.
Jean ayTop (Kacropwu, 1998) Hosu Can: ®espToH.
One author Hopkins (2009) presents... |Hopkins, W. G. (2009). Introduction to
(Hopkins, 2009) Plant Physiology. New Y ork:
John Wiley & Sons.
Mparunuh u Kojuh (1998) | Mparunuh, Esuia u Kojuh, M. (1998).
HaBOJE ... Camonuxne epcme gohaka
(Mpatunuh u Kojuh, 1998) Cpbuje. beorpaa: HcTUTyT 32
JlBa ayTopa HCTPaKHBamba y IOJEOIPHBPEII
Two authors "Cpbuja".
Teiz and Zeiger (2002) Taiz, L., & Zeiger, E. (2002). Plant
present ... physiology. Sunderland:
(Teiz & Zeiger, 2002) Sinauer.
JoBanoBuh u capagHUIM JoBanosuh, P., Baxuh, b. u [llapuh, M.
(2012) naBoge... (2012). Caspemena ucxpana
(Jovanovi¢ i sar., 2012) Ko3a 3a maexo. IlosbonpuBpen-
Bume ayropa HU (akynarer bama Jlyka.
More authors Sharp et al. (2002) Sharp, J.A., Peters, J. & Howard, K.
Kwbure presented ... (2002). The management of a
Books (Sharp et al., 2002) student research project.

Aldershot: Gower.

VpenHux,
MIPEBOTHJIALL HIIH
npupehuBad ymjecto
ayTopa
Editor or translator
instead of the author

(Brikel, 2006)

Brikel, K. (ur.) (2006). Biljke i cvece: veliki
ilustrovani vodic. Beograd:
Mladinska knjiga.

(Brickell, 2004)

(Royal Horticultural
Society, 2004) — npBo
HaBohewe/first citation
(RHS, 2004) — cienche
HaBohemwe/following
citation

Brickell, C. (Ed.). (2004). Encyclopedia of
gardening. London: Dorling
Kindersley.

Royal Horticultural Society. (2004).
Encyclopedia of gardening.
London: Dorling Kindersley.

Tlornasibe nnu Hexku
JIPYTH IO KEHUIe
Chapter or some
other part of the
book

(ITooBuh 1 Masenuuh,
2005)

Ionosuh, M., Manenuuh, b. (2005). Mera-
00JIM3aM OPraHCKUX A30THHX jeIu-
wewa. Y Kacropu, P. (yp.), Azom:
aZPOXEMUJCKU, AzPOMEXHUYKY, ¢hu-
SUOTOWKY U EKOTOWIKU dCneKmu
(ctp. 81-116). TlossonpuBpenHu
¢axynrer Hou Caj.
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Ta6. 1. [Ipumjepu uuTHpama U3BOpa y TEKCTY U HaBOhema U3Bopa y
MONUCY JIuTepaType (HacTaBak)
Examples of in-text citations and citing reference sources (continued)

Kareropuja
Category

Ionaxareropuja
Subcategory

Iutupame y TekcTy
In-text citations

Hasoleme n3Bopa y momucy aureparype
Citing sources

Kmure
Books

Iornapibe nnu HeKn
NPYTH N0 KIbHTE
Chapter or some
other part of the

book

(Silber, 2008)

Silber, A. (2008). Chemical characteristics
of soilless media. In Raviv, M.,
& Lieth, J.H. (Eds.), Soilless
culture: theory and practice (pp.
209-244). London: Elsevier.

EnexTpoHcKa KiHra
Electronic book

(Seton, 1911)

Seton, E.T. (1991). The Arctic prairies: A
canoe-journey of 2,000 miles in
search of the caribou. Ilpey3ero
16.05.2013., sa http://www.
gutenberg.org/etext/6818

(Conoloff, 2012)

Conoloff, A. (2012). Salvaging the
suburbs. doi:
11.8870/6001/2122.442.261

(Gladwell, 2008)

Gladwell, M. (2008). Outliers: The story of
success. New York: Back Bay
Books. Retrieved May 16, 2013,
from http://www.amazon.com

Wiranum
Articles

V mrramnanum
4aconucuMa
In printed journals

(Tomopouh u cap., 2012)
Tonoposuh u cap. (2012)

Tonoposuh, B., 'apuh Poxuh, A.,
Mapxosuh, C., Byposka, M. u
Bacuh, M. (2012). YTunaj tem-
nepaType Ha paHOCTaCHOCT U
MPUHOC CajIaTe rajeHe y 3MMCKOM
nepuony. Aeposname, 13(3), 475-
481.

Todorovi¢ et al. (2012)

Todorovi¢, V., Gavri¢ Rozi¢, A., Markovi¢,
S., Purovka, M. & Vasi¢, M.
(2012). Influence of temperature
on yield and earliness of lettuce
grown in the winter period.
Agroznanje, 13(3),475-481.
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Ta6. 1. [Ipumjepu uuTHpama U3BOpa y TEKCTY U HaBOhema U3Bopa y

MONUCY JIuTepaType (HacTaBak)

Examples of in-text citations and citing reference sources (continued)

Kareropuja | Ioakareropuja | Llutupame y Tekcty Hagolhemwe u3Bopa y nonucy Jureparype
Category Subcategory In-text citations Citing sources
V enexktpoHcKuM (on-line) n3namuma
Jacomuca:
In electronic (on-line) journal
publications:
Pazosi ca DOL (Wieger, 2012) Wieger, M. (2012). The agri-food sector in Poland
e o AL
dnamge | PP Wi DO! 619-631. doi: 107251/
Articles assigne AGREN1204619W
(Shen et al., 2012) Shen, G., Huhman, D., Lei, Z., & Snyder, J. (2012).
Characterization of an isoflavonoid-
Panosu 6e3 DOI . .
Bpoia: specific prenyltransferase from Lupinus
poja albus. Plant Physiology, 159(1), 70-80.
Papers with no .
DOI assigned: TIpeysero ca (Retrelve?d from)
http://www.plantphysiol.org
/content/159/1/70.full.pdft+html
(Denepanno MuHu- | DenepanrHO MUHHCTAPCTBO OKOJIMINA M TYPH3MA.
CTapCTBO OKOJIMIIA K (2009). bocua u Xepyezosuna — 3emma
Typusma [OMOT], pasnonuxocmu: npsu usejeuwmaj bocue u
2009) — mpBo Xepyezosune 3a Konsenyujy o buonowroj
HaBoheme/first pasnonurxocmu. Capajeo: denepanto
Iy6nukanuje |citation (FMOT, MUHHCTaPCTBO OKOJIMILIA U TypH3Ma.
pasmuuntux  |2009) — cibenche
opranusauuja u |HaBoheme/following
MHCTUTYLUja  |citation
Publications of |(U.S. Governent U.S. Government Accountability Office. (2010,
Ocraie various Accountability Office March). Information security: Concerted
mybnukauuje | organizations and |[U.S. GAO], 2010) — effort needed to consolidate and secure
Other institutions npBo HaBohewe/first Internet connections at federal agencies.
publications citation Retrieved from
(U.S. GAO, 2010) — http://www.gao.gov/assets/310/301876.pdf]
cipenehe
Hasohemwe/following
citation
3akoHu, (3akoH o 3akoH o0 nosbonpuspenu. (2006). Cruyocoernu
MPaBUJIHULM U |TIOJbONIPUBPENH, enacnux Penybnuxe Cpncke, 24. jyn, 2006,
ocrana 2006) 70/06.
nerucnatuBa  |(Law on agriculture, |Law on agriculture. (2006). Official gazette of the
Laws, regulations |2006) Republic of Srpska, July, 24, 2006, 70/06.
and other
legislation
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Ta6. 1. [Ipumjepu uuTHpama U3BOpa y TEKCTY U HaBOhema U3Bopa y
MONUCY JIuTepaType (HacTaBak)
Examples of in-text citations and citing reference sources (continued)

Kareropuja
Category

IMoxkareropuja
Subcategory

IuTtnpame y TekcTy
In-text citations

Hagoleme n3Bopa y momucy Jureparype
Citing sources

Ocrane
myOuKarje
Other
publications

JlokTopcKa wiu
Marucrapcka tesa
Doctoral dissertation or
master's thesis

IlITamnana Bep3uja
Printed version

Caprette, C. L. (2005). Conquering the cold
shudder: The origin and evolution
of snake eyes (Doctoral
dissertation/ Master’s thesis).
Ohio State University, Columbus,
OH.

EnexTpoHcka Bep3uja
Electronic version

Caprette, C. L. (2005). Conquering the cold
shudder: The origin and evolution
of snake eyes (Doctoral
dissertation). [Ipeysero ca
(Retrieved from):
http://www.ohiolink.edu/etd/send-
pdf.cgi?acc num=osull11184984

Pan npencrasiben na
CEeMHHApY,CHMIIO3UjyMy
Wi KoHdepeHuju
Papers presented at
seminars, Symposiums
or conferences

(Drini¢ & Savi¢, 2012)

Drinié, Lj., & Savié, M. (2012, March).
Problems in agriculture and rural
development in Republic of
Srpska. Paper presented at the I
International Symposium and
XVII Scientific Conference of
Agronomists of Republic of
Srpska, Trebinje. Bosnia and
Herzegovina.

EnexrpoHckn
U3BOPH
Electronic
sources

WHTepHeT npe3eHTanuja
Internet presentation

(http://www.seaturtles.org)

VKOJIMKO Ce 1031Ba Ha HHTEPHET
Hpe3eHTalyjy, a He HEeKU lbeH oapeheHn
MO, OHJIA CE 0BAj U3BOP HE MOPA YHOCHTH
y HOIIUC JINTEpAType, allu ce MOpa jaCHO
HArJacuTH y Tekcty. Ha npumjep:

Ifyou do not cite a specific part of an
internet presentation, but the internet
\presentation itself, this source needn't be
included in the reference list,but it must be
clearly emphasized in the text e.g.:

The Sea Turtle Restoration Project
homepage presents a wealth of compelling,
well-researched information on the struggle
to save the world's sea turtles from

extinction (http:/www.seaturtles.org).
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Ta6. 1. Ilpumjepu nuTHpama U3BOpa y TEKCTY M HaBolhewa H3BOpa y
MONUCY JIuTepaType (HacTaBak)
Examples of in-text citations and citing reference sources (continued)

Kateropuja TMoakareropuja Hurtupame y Hagohemwe u3Bopa y nomucy
Category Subcategory rexery JIHTEPATYPE
In-text citations Citing sources
Crnenuduyna (Sea Turtle Sea Turtle Restoration Project.
CTpaHHLA Y Restoration (2006). Threats to sea
OKBUPY Project, 2006) turtles. Retrieved from
HHTEPHET http://seaturtles.org/
IIpe3eHTaluje section.php?id=104
Enexrponcku (Hl.Tp' VI3BJCIIITay,
o0jalmeme,
H3BOpH
. WIaHaK, U CIl.)
Electronic Specific
sources PECYIC pages

within the
internet
presentation (eg,
report,
explanation,
article, etc.).
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