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Abstract

In the last decade, apple has been intensively cultivated in the western coast of
Albania. The scope of this research was to study the influence of M9 rootstock on the
reproductive behaviour of apple cultivars ‘M. Gala’, ‘Golden Delicious’, ‘Starking’, ‘Fuji’
and ‘Pink Lady’. The trial was conducted from 2010 — 2011 in 5-year old orchards with
2,250 trees/ha grown as French axe and in full production located in Lushnja. The
following indicators were measured: diameter of two main branches, number of
fruits/branch, fruit growth dynamic and sugar content (%). Global radiation, temperature
and humidity were recorded. The reproduction behaviour has also been measured by
fruiting spurs in the general structure of the canopy as well as the number of fruits formed
for each cultivar. The results have shown that in terms of fruit set, cultivars are ranked as
follows: ‘M. Gala’ with the highest number of fruits, then ‘Golden Delicious’, ‘Fuji’, ‘Pink
Lady’ and ‘Starking’, respectively. The dynamic of fruit dropping shows that ‘Starking’,
having the lowest fruit set, after the June drop is more stable while ‘M. Gala’, with the
highest fruit set, besides an abundant June drop, had another drop in July. This is due to
higher competition among the fruits and failure of the rootstock to supply the adequate
quantities of sap. In terms of fruit growth dynamic, it was observed that intensive growth
was measured for all the cultivars during the end of July after which fruit growth slowed
down. Changes between cultivars were observed in relation to the maturation period of
each cultivar, with ‘M. Gala’ maturing in August, ‘Fuji’ and ‘Pink Lady’ in October and
November. ‘Starking and ‘Golden Delicious’ cultivars had a more rapid maturation (20
September), accompanied with a higher sugar content which is far more related to climatic
factor rather than M9 rootstock. In conclusion, it was found that the cultivars under study
have different reproductive behaviour with M9 rootstock. It can also be stated that
“Starking’ is not appropriate for this coastal region due to inadequate fruiting behaviour.

Key words: rootstock, fruit set, fruit growth dynamics, ‘Starking’ cultivars.
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Introduction

Apple cultivation in the costal lowlands in the last decade has received higher
interest using high—density growing techniques and clonal rootstocks. In the structure
of these orchards, both traditional and young cultivars are used. The scope of this
research was to study the influence of M9 rootstock on the productivity of apple
cultivars ‘M. Gala’, ‘Golden Delicious’, ‘Starking’, ‘Fuji’ and ‘Pink Lady’.

Materials and methods

The study was conducted in five-year old orchards with a density of 2,250
trees/ha, with a French axe system and in full production. The plot is located on a plain,
using the same cultural practice (soil was kept fallow with furrow irrigation with a
fortnightly frequency, etc). For each combination, five trees were selected to carry out
the following measurements related to productivity indices: (i) Diameter of two main
branches; (ii) Number of fruits set/branches; (iii) Fruit fall; (iv) Fruit growth dynamic
and (v) Sugar content.

Results and discussion
Fruit set
The observations found that many fruiting shoots were present more in the
combination M9/Gala and less in the combination M9/Starking. This was shown by the

quantity of fruits set (Fig. 1). The differences in the quantity of fruit setting are
significant for all the cultivars under study.
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Fig. 1. Variability levels for fruit set indices
Nivoi varijabilnosti za indekse zametanja ploda
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Fruit fall

Another index measured during vegetation was the fruit fall dynamics for all
the cultivars under study. The data showed that cv. ‘Starking’ had less fruits set
whereas after the June drop it showed more stable fruit set in comparison to the other
cultivars. The cv. ‘M. Gala’, having the highest fruit set, besides a heavy drop in June,
had another wave of dropping during July, about one month before harvest. This
phenomenon is related to the higher competition of fruits for nutrients and the failure of
the rootstock to provide them (Fig. 2).
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Fig. 2. Fruit drop dynamics
Dinamika otpadanja plodova

Fruit growth dynamics

Measurements of the fruit cross section diameter showed that the cultivar
“Starking” had faster dynamics due to the lower load. This is due to a better supply of
nutrients for fruit growth. It was interesting to find that the intensive fruit growth
period for all the cultivars was the end of July which coincided with embryo formation.
Later, growth rate was reduced, with differences between cultivars (Fig. 3).
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Fig. 3. Fruit growth dynamics
Dinamika rasta plodova

Fruit growth and maturation

Although classified as autumnal cultivars, under the climatic conditions of
Lushnja, ‘Starking’ and ‘Golden Delicious’ mature at the beginning of the third decade
of September, while ‘Fuji’ and ‘Pink Lady’ mature in the middle of October and
middle of November respectively.

Data on sugar contents showed that ‘Starking’ and ‘Golden Delicious’
cultivars accumulate higher quantity of sugar at harvest, which is not their trait when
grown in colder climates. In the case of ‘Starking’ cultivar, the quantity of sugar was
even higher than the quantity obtained in the summer cultivar, such as ‘M. Gala’. This
has a negative influence on the fruit conservation and they should be consumed as
quickly as possible. The other four cultivars have slight differences, due to specific
properties of each variety (Fig. 4).

Conclusions

From the data analysis and interpretation, the following can be concluded:

e The cultivars under study have different behaviour to M9 rootstocks, with
significant differences regarding the indicators of fruit productivity and
quality.

e ‘Starking’ cultivars under the semi-arid conditions of the coastal lowlands
have low quantitative and qualitative indices.

8 Agroznanje, vol. 14, br.1. 2013, 5-10
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Uticaj podloge M9 na reproduktivno ponasanje sorti jabuke
u suSnim 1 polususnim uslovima uzgoja

Hafuz Domi', Telat Spahiu®, Endrit Kullaj®, Fadil Thomaj

"ADAD, Tirana, Albania
2Odsjek za hortikulturu, Fakultet za poljoprivredu i Zivotnu sredinu, Poljoprivredni
univerzitet Tirana, Koder — Kaméz, Tirana, Albanija

Sazetak

U toku posljednjih deset godina jabuka se intenzivno uzgaja na zapadnoj obali
Albanije. Obim ovog istrazivanja je bio da se ispita uticaj podloge M9 na
reproduktivno ponasanje sljede¢ih sorti jabuke: , M. Gala“, ,,Golden Delicious®,
»Starking®, ,,Fuji“ i1 ,,Pink Lady®. Istrazivanje je sprovedeno u toku 2010-2011. godine
na petogodiSnjim voénjacima sa 2250 vocaka/ha u uzgojnom sistemu vertikalno
vreteno i u punoj rodnosti na lokalitetu Lushnja. Mjereni su sljede¢i indikatori: pre¢nik
dvije glavne grane, broj plodova po grani, dinamika rasta plodova i sadrzaj Secera (%).
Prac¢eno je i evidentirano globalno zraCenje, temperatura i vlaznost. Reproduktivno
ponasanje je takode mjereno na osnovu rodnih izboja u opstoj strukturi krosnje kao i
broj formiranih plodova za svaku sortu. Rezultati su pokazali da su u pogledu
zametanja ploda sorte zauzele sljede¢i poredak: ,,M. Gala“ sa najve¢im brojem
plodova, zatim ,,Golden Delicious®, ,,Fuji, ,Pink Lady* i ,,Starking®. Dinamika
opadanja plodova pokazuje da je ,,Starking“, sa najnizim zametanjem ploda, nakon
junskog opadanja stabilniji, dok je ,,M. Gala®, sa najve¢im zametanjem ploda, pored
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obimnog junskog opadanja, imala jo$ jedno opadanje u julu. To se deSava usljed vecée
kompetencije plodova i nemogucnosti podloge da obezbjedi adekvatne koliCine biljnog
soka. Sto se ti¢e dinamike rasta plodova, primjeéeno je da je intenzivan rast izmjeren
za sve sorte krajem jula nakon ¢ega dolazi do usporavanja rasta. Razlike izmedu sorti
su primjeCene u vezi sa periodom zrenja svake pojedine sorte pri ¢emu ,,M. Gala“
sazrijeva u avgustu, ,,Fuji“ i ,,Pink Lady* u oktobru i novembru. ,,Starking® i ,,Golden
Delicious® su brze sazrijevale (20. septembar), $to je pratio i veéi sadrzaj Secera koji se
viSe povezuje sa klimatskim faktorom nego sa podlogom M9. MozZe se zakljuciti da
smo ustanovili da proucavane sorte imaju razli¢ito reproduktivno ponasanje na podlozi
M9. Takode se moze tvrditi da ,,Starking" nije odgovarajuéa sorta za ovaj obalni region
zbog neadekvatne rodnosti.

Kljucne rijeci: podloga, zametanje ploda, dinamika rasta ploda, ,,Starking*

sorte.

Endrit Kullaj
E-mail address:
endritkullaj@yahoo.com
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VYnora megonocuHe muene (Apis mellifera L.)
y ompaiivBamky BONHUX BpCTa

Byuera Jahumosuh', Mapuja Pagosuh’,
Mwuoapar BoraBaul, ‘Buna Boxosuh'

' Buomexnuuxu paxynmem, Ioozopuya, Lpua I'opa
?Mowonpuspednu gaxynmem, Bujeno ITome, Lpna I'opa

Caxerak

[Tonazehm ox Hay4HO JOKa3aHe MoTpede na myene Tpeda JApHKaTH Ma Makap ce
He 1oOHjaiy MIeIHBU MPOU3BOIN (Mell, BOCAK, IIBHjETHH IPax, MPOIIOIUC, MITHjed U
MYETHELU OTPOB) MOXKE CE 3aKJBYUUTH Ja je HHAUPEKTHA KOPHCT O] myenia MHOTo Beha
Ol [IUpPEKTHHX Kopucth. Kopucr Kojy mUenmapcTBO Jaje y  ONpalIuBamby
MoJBONIPUBpETHOT OWiba (Boha) je Beha maBameceT myTa OJ BPHjETHOCTH CBHUX
MYEeNTMBUX MPOU3BOJA Koje Te ucTe muene HampaBe. Hayuno je nmoxazano ma 80 %
Ouspaka OIpalryjy MHCEKTH, a ydernhe MEJOHOCHE IUelie y OIpalluBamy TOT OMIba je
OTPOMHO. Y OTpalIuBamy rajeHor Boha, y HHTCH3UBHHUM 3acaiMa, IT4elie YIeCTBY)Y
ca oko 90 %, mTO 3HAYM Ja je myesa IIaBHU OMpAIIuBad. Y OBOM pany Ccy HMpUKa3aHH
pe3ynTaTH IBOTOAMINE-ET HcTpaxkuBama (2010 i 2011. romgune), ymore myena y
OlpamMBamky HEKUX COPTH NUbMBa, jabyka u Kpymaka y [opmem Ilomumipy.
Y1BpheHo je na je % 3aMeTHYTHX II0A0Ba KOJ IUUBKBA, Y3 MPHUCYCTBO Tuena 6uo Behu
oko 40%, kox kpyuraka oko 30 %, a kof jabyka yak oko 50 %. YjemnHo, ocuM KOpUCTH
Koja ce Jo0Hja OJTUYHUM OIpalTUBamkeM OBHX BONKH, MUENHa JAPYHITBA Cy NOOHIIA
IVBHY TAIly 3a Pa3BOj CBOjUX 3ajellHANA Tped TJaBHY, JIMBAJICKy Mamly Ha OBUM
[IPOCTOpUMA.

Kwyune pujeuu: MeqoHOCHaA Iuesa, BohHE BpCTe, ONpalluBamke, IPUHOC

VYBox

[Tuene cakympajy OrpoOMHE KOJHWYHMHE IIOJICHA 3a CBOje Jeryo, cenehu
MOJICHOBA 3pHIIA OJ IBHjeTa A0 IBUjeTa, Bpiiehu Tako ompamwuBame. [la Huje
OlpalllMBama O] CTpaHe I4eia, 3JIPaBCTBEHO HCIPABHOj JbYJICKOj HCXpaHH Ou
HEJI0CTajallo Ha HUXOBOj TPIE3H YKYCHO M XpaHJbHBO moBphe u Bohe. Bohe u meroso
cjeme o00e30jeljyje JbyaMMa MHOIITBO MPOWM3BOJA (HAINUIM, BJIAKHACTH, YJbaHH H
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MEIUIMHCKH TIPOM3BOIN), AT CIYKU H 32 HCXPaHy CTOKE W IPYTUX CHcapa, NTHIA U
HEKUX penTwia. 3Hayaj OmpallnBama Of CTPAHE MYela je OYUIJIC[aH, alh CKOJO3H,
€KOHOMHCTH W JPYTH YecTO 3a00paBihajy Aa IMUele paje W MHOTO BHINEC 32 HAlIy
IUTAHETy W HaIll ONICTaHaK.

WutensuBHO BoOhapcTBO KMMa MHOTO BHIIE 3aXTjeBa y TMOMNIEAY CBHX
arpoTeXHUYKUX Mjepa. JemaH OHMTaH CEerMeHT jé M MOMCHAT ONpaIluBama I'ajeHoT
O0wpba, a noceObHo Boha. C 003MpPOM Ha MpakKCy y pa3BUjEHUM 3alaJHUM 3eMJbaMa
EBponie u Amepuke (mapounto CAJl — a), raje ce muene KOPUCTE CKOPO HUCKIBYYUBO
panu oIpallyBama rajeHor Ousba, a Mame pagd 1o0Hjama AUPEKTHHUX KOPUCTH O]
myena (Mez, MPONoJrcC, Bocak...) moTpeOHO je uctahu 3Ha4aj rIaBHOT TOJMHATOpA HA
Hallloj TUTAHETH — MeJoHOcHe mmuene (Apis mellifera L). Heku ayropu TBpue na je
nocpenHa kopuct o myena 100-150 myra Beha ox Hemocpenne xopuctu (MapTuH,
1976). Y HamuM KIMMAaTCKHM yCJIOBUMa WHCEKTH, H TO yIIIABHOM MEJOHOCHE T4ele,
ompamie mpeko 80% Ommpaka. Bjerap, kao Ipyru HajBaXHHJU (AKTOp y MPEHOCY
noJieHa, onpamu oko 20% (Jesruh u cap., 2006). Ckopo cBe Haiie BohHe BpcTe, Kao
mro cy jabyke, KpylIKe, IUBMBE, TPEUIE, CHTHO W JApPyro Bohe, ompamryje ce
yriiaBHOM maenama. Heke copre mupmBa, jabyka WM KpyIaka Cy CaMOOILIOIHE, ajli
BehnHa ®BUX ce OoJbe ompailyje ca ApYyrux crabama. AHraXoBame MUYEIHHBUX
JIpylITaBa paad ONpallnBamka, HApOYUTO Ha BehMM MOBpIIMHAMA TOJ CaBpPEMEHHM
BOhHMM TTaHTa)kamMa, TeXaK jeé H OArOBOpaH II0cao, IOCEOHO 3a Ienape
(Kynunuesuh, 2006). Y ToKy ofBOXeHa 1 JOBOXKEHa MOXke Johu 10 ryOUTKa MaTHILIE
win omrehemwa ApymTaBa 300r IpUMjeHE XEMHjCKUX CPEJCTaBa, 0 4yera MOIpaBHIy
He O cMjeno aohm y BpujeMe MyHOT IBjeTama. CeM Tora moctoju Beha MoryhHocT 3a
HIMPEHE MISTHBUX O0JIECTH.

Kopumheme mnuenusux IpymTaBa 3a IUIAHCKO oOmpamnBame Beh cama y
MHOTHM 3eMJbaMa IpeJICTaBlba MPaBy Mally HHAYCTH]y M ca PaIuKaIHAM IIpOMjeHaMa
y TOJBOTNIPUBPENIN Ta Mpakca he cBe BHUIle TOOUjaTH y 3HAYA]y, jep MPOU3BOHA XpaHe
MpeCTaBJba HAjBAXKHUjU MPOOJIeM YOBjeUaHCTBA.

[{uss Hamer paja, KOju je U3BEACH Ha TUIAaHTa)KaMa Ha TEPUTOPHJH OMIITHHE
Bujeno Ilome, je ma ce yTBpAM Aa MW M y KOIHKO] Mjepu mdene moBehaBajy %
OTIpalICHUX U OIUIOh)CHUX IIBjeTOBA, T€ KaKO TO YTHYE HA CaMH MPUHOC HEKUX COPTH
jabyka, IUbMBA U KpyIIaKa.

Martepujan u MeToze pajia

INocTaBspame ornena je M3BPLIEHO Ha JBa JIOKAINUTETa y OKONWHM bujenor
ITospa - Kocrenuria 1 Muoue, Ha MjEIIOBUTHM IUIaHTaXaMa Boha (IUBMBE, jaOyke H
Kpymike). Y cery Muode y Bohmak je moctaBjbeHO 20 MUENWBbUX APYIITaBa, a Y Cely
Kocrennna 5 myennmux APyIITaBa IO XEKTapy.

IIpuje moderka nBjeTama pa3IMYUTUX BONHHX BpCTa — IUBMBA, jaOyka U
Kpylllaka, Ha 10 jelHO] IpaHu oxadpaHuX cTabana MOCTaBJbEHE Cy MpPEXE OJ] THIIA,
YIMe Cy W30JIOBaHU IBjETOBH HAa TUM TIpaHaMa OJ KOHTAaKTa ca IuelamMa U IPyTuM
MHCEKTHMa, T€ jé MOIJIO JIohH 10 ompammBama camo aHeModwiHo. [lopen Te rpane
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00MJbEKEHA je TpaHa CIMYHE BEIMYHHE Ha KOjy Cy MHCEKTH HECMETaHO MOTJIH Jia oh)y.
W3BpiieHo je mpedpojaBambe HEOTBOPEHUX LIBj€TOBA U HA J€HO) U APYT0j IPaHu.

[Tocnuje 3aBpieHOT IBjeTamka M OINpalliBama MpedpojeHu cy mioauhu u Ha
jenHoj U Ha npyroj rpanu. Mctu mocrymak je ypahen 3a 3 copte mbuBa (9 ogabpanux
ctabana), 3 copte kpymaka (3 crabna) u 2 copre jabyka (2 cradmna). [logauu y pagy cy
npocjednu 3a 06je rogune (2010 u 2011. roauny)

Uzpauynar je % 3aMEeTHYTHX IUTOIOBAa KOJI HW30JIOBAaHWX M HEH30JOBAHHX
rpana. Kachuje je usBpiieHo nopeheme U yTBpHEHO KOMMKO je BHIIE 3aMETHYTHX
TUI070Ba OWJI0 Ha Hen3omoBaHUM TpaHunama (%).

W3BprieHo je 1 Opojame TI0A0Ba W MOCIHje JYHCKOT Omnaliama, Kao W MpHje
oepoe.

Pesynraru u nuckycuja

VY npBoj dazu oBor pama MPHUCTYIIIIO C€ TOCTaBJhakby MpEkKa Of THIIAa Ha
00MIBEeKEHNM cTabNMa IUBKBA, KaCHHje KpyIIaka u jabyka.

Kana cy uBjetoBu Omin J0BOJbHO (OpPMHpaHH BpPIIEHO je mpedpojaBame
I[BjeTOBA KOjH Cy OWJIM HM30JI0BaHHU MpeKama, Kao W IIBjeTOBa Ha CyCjellHO] TpaHH
(00MYHO) KOja je ypeaHo 3a0uIbeKeHa.

VYouaBa ce nma je % 3aMETHYTHX IUIOAOBA KOJ OBHX COPTH ILbHUBA TPU
ompalnvBamy myenama 6uo 3uaTHo Behu (82,46) Hero xon u3onoanux rpaxa (37,92).

Tab.1. OnpamuBame COpTH LLJbKUBE O€3 myesna
Pollination of plums without bees

% 3amMeTama
] 0, V)
Copra Bpoj bpoj % 1071082 % TUI0JI0BA
LUbHEBe sioropa | SAMCTHYTHX | 3aMETHYTHX | KpajeM jyHa | mpej 6epOy
1B) IUIOI0BA TUI0I0BA % of fruit % of fruits
Plum Number of o !
cultivars flowers Number of % of fruit sets at before
fruit sets sets the end of harvest
June
Homerara 111 67 60,36 22,72 18,86
Pozegaca
Mennuna
Mednica 175 51 29,14 14,32 12,94
Icraan 99 28 28,28 16,11 9,50
Piskavac
Epo‘”e’( 128,33 48,66 37,92 17,71 13,76
verage

OBO HaBO/M HA 3aKJbyYaK Jia je [IPEKO JBa MyTa BUIIE 3aMETHYTHUX IUIOA0BA Y
MPUCYCTBY IMYeNia U Jpyrux uHcekara. [lomro cy y oBuM Bohmanuma Ouiia MpuCyTHA
Nuelnnma JPYIITBA, & OHE Cy T[JIABHM MOJMHATOPU, TO j€ W HHHXOBa Yyiora
Haj3Ha4YajHHja. JEIUHO KOJI COpTEe IMOKerada OBaj MOCTOTAK j€ JIOCTa BHCOK M KOJ
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nu3oyioBaHux rpaHa (60, 36) mro ce Moxe 00jacHUTH camooruiogHomhy u
eKCIIO3MBHUM IIBjETaEM, jep OHA 3all0YHE W 3aBPINH I[BjeTame 3a map JaHa ako ce
Jece TakBU KIMMATCKM YCIIOBM (Kalllibele Bereraldje Ma Harjid [opact

TeMIiepaType...).

Tab. 2. OnpaimmrBame COpTH IIJbUBE Ca MYeIama
Pollination of plums with bees

% 3ameTama
1 0, 0,
Copra Bpoj bpoj % nio7108a % TI0/10Ba
b HBe sioropa | AMETHYTHX | 3aMETHYTHX | KpajeM jyHa | mpej 6epOy
H5) II0I0Ba II0I0Ba % of fruit % of fruits
Plum Number of o .
cultivars flowers Number of % of fruit sets at before
fruit sets sets the end of harvest
June
Moxerada 144 113 78,47 24,30 22,22
Pozegaca
Mezuna 136 114 83,82 26,47 22,05
Mednica
Hrcxasaty 94 80 85,10 26,59 25,53
Piskavac
Tpocjex 124,66 102,33 82,46 25,78 23,26
Average

W 6poj mnonoBa mpen OepOy je apactuyHo Behm KoJ MpHCYyCTBa TJIABHOT
ompammBava 23,26% y ogHOCY Ha H30JI0BaHE TpaHe rije je 6uo 13,76 %, mro je 3a oko
40 % Bumre. CIMYHH pe3yNTaTH Cy 3a0MIbEKEHH M KOI HCITUTHBAHUX COPTHU jabyKa |
kpymaka. Kog copru jabyka % omnoljeHux u 3aMeTHYTUX miojoBa je 6uo oko 20 %
(19,79) kon wm3onoBaHux rpaHa Hacmpam 34,83 % rmje je Owo cno0oOJaH TPUCTYII
maenama, mro je 3a 50 % Bure.

[TnonoBa npex 6epOy je Takohe Omito 3HaTHO BUIIe o 8,57 10 8,73 % u xon
jabyka M KoJ Kpymaka y ogaocy Ha 4,65 1o 5,45 % (o ykynHO m30pojaHHX LIBjE€TOBA)
o je 3a oko 30 % Buiue. Ha Taj HaunH 61 MOTJIM J1a IPETHIOCTaBUMO U 1a OM YKyIHH
MIPUHOC Y TOM IpoueHTy 0o Behu.

Ykonuko Ou MpeTrnocTaBuin Aa OM MpUHOC jaOyka MO jeAHOM XeKTapy Ouo
oko 30 ToHa, TO 3HauM Ja OM y3 HUCTy arpoTeXHUKy (OKomaBame, hyOpeme,
HaBOJKaBamke, pe3ni0a, 3alTuTa oJ] 00JIECTH U IITETOYNHA), alld y3 TMPUCYCTBO IUeIia
taj mpuHOCc Omo Behm 3a Hekux 30 %, Tj. oko 40 ToHa MO XeKTapy, OJHOCHO OKo 10
TOHA BHIIIE, T0JIA3UMO JI0 3aKJbYyUKa Ja jé TO U eKOHOMCKH BEOMa HCIUIATHUBO.
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Ta06.3. OnpammBame COPTH Kpyllaka u jabyka 0e3 myeina

Pollination of pears and apples without bees

% 3aMeTama

Copre Epoi Bpoj % MJI0/10Ba % mogoBa
« LIL)IaKa 5i é)T (:Ba 3aMETHYTHUX | 3aMETHYTHX | KpajeM jyHa | mpen O0epOy
p;’]ear ]\I/'Iu ’Jn ber of IUI010Ba IJ1070Ba % of fruit % of fruits
: Number of % of fruit sets at before
cultivars flowers
fruit sets sets the end of harvest
June
jﬁfggjﬁlxz 106 24 22,64 6,60 4,71
fambepa | g 10 12,82 6.41 5,12
Busaonia | 154 44 23,91 6,52 6,52
;[fe"rg;‘; 122,66 26 19,79 6,51 5,45
% 3aMeTama
Copre Epoi Bpoj % MJI010Ba % mogoBa
P >PO) 3aMETHYTHUX | 3aMETHYTHX | KpajeM jyHa | mpen 0epOy
jabyke I[BjeTOBa
Apple Number of II010Ba II0I0Ba % of fruit % of fruits
PP Number of % of fruit sets at before
cultivars flowers
fruit sets sets the end of harvest
June
3naTHH
o 103 32 31,06 5,82 5,82
Delicious
I'penn
(gf:;y 86 24 27,90 6,97 3.48
Smith
gf::;;‘; 94,50 28 29,48 6,39 4,65
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Ta0. 4. OnpaimBame COpTH KpyIIaka U jabyka ca maeiaMa
Pollination of pears and apples with bees

% 3aMeTama
Conre Epoi Bpoj % MJI0/10Ba % mogoBa
« LIL)IaKa 5i é)T (:Ba 3aMETHYTUX | 3aMETHYTHX | KpajeM jyHa | mpex OepOy
p;’]ear ]\I/'Iu ’Jn ber of IUI010Ba IJ1070Ba % of fruit % of fruits
: Number of % of fruit sets at before
cultivars flowers
fruit sets sets the end of harvest
June
Jepebacma 76 29 38,15 10,52 9,21
Jerebasma
Kanyhepka
Kaluderka 82 28 34,14 10,97 7,31
BUmaMoBia | 154 40 32,22 10,84 9,67
Ef;:;;‘; 94 32,33 34,83 10,77 8,73
% 3aMeTama
. Bpoj % IJ1070Ba % moioBa
Cop e I.SPOJ 3aMETHYTHX | 3aMETHYTHX | KpajeM jyHa | mpen OepOy
jabyke I[Bj€TOBA
Apple Number of 1070Ba 1040Ba % of fruit % of fruits
PP Number of % of fruit sets at before
cultivars flowers
fruit sets sets the end of harvest
June
3naTHU
D 48 26 54,16 12,50 8,33
Delicious
I'penn
Gcr“ef:;y 68 52 76,47 10,29 8,82
Smith
gf:rig‘; 58 39 65,31 11,39 8,57
3akspyyak

Behuna OnsbHUX BpCTa, Kako TUBJEUX TAKO W T'ajeHHUX, je yrnyheHa Ha HHCEKTe
Kao ompammBaye. O CBUX MHCEKaTa I4elia je Haj3HayajHUjU olpamiuBady OWJbaka y
npupoau. CmaTpa ce Ja TOAMIIbe HecTaje ca miaHere 3emibe oa 25 n0 30 OuspHUX
BpCTa yCliel HeIOCTaTKa ONpallnBada, Ila MHOTH ayTOPH TBpAE Na Ou 06e3 MeIOHOCHE
muene OMO YyrpoXKeH U caM OICTaHaK JbyJICKe BpCTe Ha Hamoj miuanetu. Crora je u
CBpXa OBOT' pajia Ja yKaXKe Ha JONPHHOC IUeNa y ONpalliBamky rajeHux Bohaka u
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3HayajHOM noBehamy nmpuHOCa. YTBplEHO je J1a je mpoIeHaT 3aMETHYTHX TI0A0Ba KOJI
nusuBa 6mo Behu u 1o 40 % xox rpaHa Ha Koje Cy Im4elie uMalie ci0001aH IPUCTYTI.

CnuaHu pesynraTé ¢y 3a0MJbeKEHM W KOJ HCIUTHBAaHUX COpPTH jaOyka H
kpymaka. Kox coptu jabyka % omioheHHX M 3aMETHYTHX IUIOOBa je O6uo oxo 20 %
(19,79) xon wmzonoBaHux rpana Hacmpam 34,83 % raje je 6uo cno0ogaH MPUCTYID
muenama, mro je 3a 50 % sume. [lnomosa npex 6epOy je Takole OMIIO 3HATHO BUIIIE OJ1
8,57 mo 8,73 % u xox jabyka U KoI Kpyluaka y oxHocy Ha 4,65 no 5,45 % (ox yKymHO
n30pojanux mBjeToBa) mTo je 3a oko 30 % Bume. Ha Taj HaumH Oum morimm na
MPETIIOCTaBUMO U Aa OM YKYIIHHU NPUHOC Y TOM NPOIIEHTY Ono Behu.

Ykonuko OW MpeTrnocTaBuiyM Aa OM MpUHOC jabyka IO jeZHOM XeKTapy OHo
oko 30 ToHa, TO 3HaYM Ja OM y3 HUCTy arpoTeXHUKY (OKomaBame, hyOpeme,
HaBOJIKaBamke, pe3ni0a, 3alTuTa oj] 00JIECTH U IITETOYNHA), alld y3 MPUCYCTBO MUea
Taj mpuHOC Omo Behu 3a Hekux 0 %, Tj. oko 40 ToHA IO XEKTapy, OMHOCHO O0KO 10 TOoHa
BHIIIE, TOJA3MMO JI0 3aKJbYYKa Ja je TO ¥ €eKOHOMCKH BEOMa HUCIUIATHBO.
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The Role of Honey- Bee (4pis mellifera L.)
in Pollination of Fruit Species
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Vuceta Ja¢imovi¢', Marija Radovi¢”, Miodrag Bogavac', Dina BoZovié¢

'Biotechnical Faculty, Podgorica, Montenegro
’Faculty of Agriculture, Bijelo Polje, Montenegro

Abstract

Starting with the scientifically proven fact that we should keep bees even if we
do not obtain their products (honey, wax, nectar, propolis, sour and bees poison) means
that indirect benefit and importance of bees is greater than the direct one. The benefits
from beekeeping in pollination of agricultural crops (fruits) are 20 times bigger than
the value of all bee products. It has been scientifically proven that insects pollinate 80
% of plants, while the contribution of honey-bee is enormous. In fruit plantation
pollination, 90 % of pollinators are bees, which means that it is the main one. In this
paper we present the results of two-year research (2010 and 2011) examining the role
of honey-bee in pollination of some cultivars of plum, apple and pear in the Upper
Polimlje region. Besides the benefits obtained from fruit pollination, the bee colonies
have also benefited by getting a wonderful pasture for development of their companies
prior to the main field pasture in these areas.

Key words: Honey-bee, fruit species, pollination, yield.
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Postharvest Quality of Nectarine cv. ‘Venus’ as Affected by
Hot Water Dips and Length of Storage

Tomislav Jemri¢', Goran Fruk'
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Abstract

The effect of hot water dip (48° C) duration (6 or 12 minutes) (HWD 48° C €'
and HWD 48° C 12') and length of storage at 0° C in normal atmosphere (two or four
weeks) on chemical and sensory quality of nectarine (Prunus persica var. nectarina cv.
'Venus') was studied. After two weeks of storage, HWD-treated fruits had significantly
lower weight loss and SSC compared to control. There was no significant difference
between HWD 48 °C 6' and HWD 48 °C 12' — treated fruit. HWD 48 °C 12' - treated
fruit maintained sensory quality after two weeks of storage. After four weeks of
storage, control fruit received higher scores compared to HWD — treated fruit for all
traits, except for aroma which was still higher for HWD 48 °C 12' - treated fruit.
Duration of hot water dip is significant factor for maintaining postharvest quality of
nectarine fruit.

Key words: nectarine, heat treatment, hot water dip, exposure, storage

Introduction

Nectarine is a climacteric fruit which softens and deteriorates quickly after
harvest. The main method for controlling such negative changes is cold storage (Wang
& Feng, 2006; Lurie & Crisosto, 2005) in controlled atmosphere with high CO,
concentration (Brackmann et al., 2007; Retamales et al., 1992; Levin et al., 1995; Zhou
et al., 2000). However, such storage can affect some aroma compounds (Cano-Salazar
etal., 2013).

Another problem of nectarine cold storage is occurrence of chilling injury in
prolonged exposure to low temperature (Peace et al., 2006). Chilling injury is a
complex phenomenon characterised by developing off-flavour, changed flesh
consistency and occurrence of internal browning and flesh reddening (Crisosto et al.,
1999; Lurie & Crisosto, 2005; Crisosto et al., 2008.) which leads to lower consumer
acceptance of this fruit (Zhou et al., 2000). Although genetically controlled, a
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combination of temperature and exposure is the main cause of injury occurrence
(Crisosto et al., 1999). Most cultivars develop chilling injury symptoms after two to
three weeks of storage below 8° C (Lill et al., 1989).

Fruits stored between 2.2 °C and 7.6 °C are more prone to chilling injury than
those stored at 0 °C or lower (Crisosto et al., 1999.). Storage at 0 °C maintains
firmness, juiciness, decreases weight loss and chilling injury occurrence up to four
weeks than storage at 5 and 8° C (Lee et al., 2006; Shu Shang et al., 2003). Delayed
storage also helps in preventing development of this injury (Zhou et al., 2000).

Postharvest decay causes high fruit losses (Lurie et al., 1995; Margosan et al.,
1997; Singh & Mandal, 2006). Fruits that suffered from chilling injury are more
susceptible to decay (Celik et al., 2006). Botrytis cinerea, Penicillium expansum and
Rhizopus stolonifer are main causal agents of decay of nectarines after harvest (Fan &
Tian, 2000; Karabulut et al., 2002; Karabulut & Baykal, 2004). Lurie et al. (1995) and
Margosan et al., (1997) reported that the most frequent fungal pathogens of nectarines
are Monilinia fructicola and Penicillium expansum. In the Republic of Croatia, the
main fungal pathogen is M. laxa whereas M. fructigena and R. stolonifer are less
frequent (Jemric¢ et al., 2009). These pathogens can cause postharvest loss as high as 80
% (Jemri¢ et al., 2009). In EU countries postharvest use of fungicides is prohibited, and
alternative technologies for decay control are needed.

Heat treatment is environmentally friendly and effective method for
controlling postharvest loss of fruit and vegetables (Lu et al., 2007). There are two
main methods for applying heat to fruit: hot air treatment (HAT) and hot water dip
(HWD). HAT cannot effectively control postharvest decay on some nectarine cultivars
(Fruk et al., 2009; Murray et al., 2007), whilst on others HWD can increase decay
caused by P. expansum (Fruk et al., 2012). HWD at 48°C for 12 min and 6 min can
significantly reduce occurrence of Monilinia laxa on peach and nectarine during
storage (Jemric et al., 2011). Candir et al. (2009) reported lower postharvest weight
loss and decay incidence in nectarine cv. ‘Big Top’ treated with HWD at 45° C for 2
min. Karabulut et al (2010) showed efficacy of HWD in controlling decay incidence on
peaches, nectarines, and plums by brief immersion of fruits into hot water at 60° C for
60 s. Therefore, optimising the temperature range and duration to improve the
uniformity in effectiveness of heat treatment, and conducting research into a protocol
for the adoption of different heat treatments as part of the postharvest chain is the main
task for future research (Lu et al., 2007). Singh & Mangal (2006) controlled R.
stolonifer on peach by combining HWD at 50° C for 3 min and bioagent
Debaryomyces hansenii, but decay incidence was over 50 % after 30 days of storage,
even in treated fruit.

Nectarine cv. 'Venus' stored at 0° C for 14 and 42 days has been less accepted
by consumers, indicating its decreased storage potential (Infante et al., 2008).
Therefore, the aim of this study was to evaluate the effect of HWD duration and length
of storage on quality and sensory attributes of nectarine cv. 'Venus'.
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Materials and methods

Nectarine fruit 'Venus’ was obtained from the commercial orchard in the area
of Ravni Kotari near Zadar. Fruits were harvested at optimal maturity stage for storage.
Fruits with no visual symptoms of decay were selected and divided into three lots of 72
fruits each.

One lot was dipped into hot water at 48 °C for 6 min (HWD 48 °C 6'), another
lot was dipped into hot water at 48 °C for 12 min (HWD 48 °C 12") and third lot was
used as untreated control.

After the treatments, fruits were stored in air at 0 °C for two and four weeks.
After storage, fruits were transferred to room temperature for 5 days shelf life (SL).
Standard quality measurements were conducted on three replicates of 24 fruits each for
each treatment. Fruit weight was measured before treatment, after storage and after SL
to determine weight loss.

Fruit weight measurements were conducted with analytical scale (Mettler
P1210) at two decimals in grams. Soluble solid concentration (SSC) was measured
with hand refractometer (Carl Zeiss, Germany). Total acids (TA) were measured by
titrimetric method with 0.1 M NaOH on 5 ml of fruit juice and calculated as equivalent
of malic acid. Maturity index was calculated as SSC : TA ratio.

A sensory analysis was performed according to Miller et al. (2005). Firmness,
texture, juiciness, sugar : acidity ratio, aroma, taste and general impression were scored
using a bipolar 5-point (1 to 5) hedonic scale. On the scale the 1-unit intervals were
considered: dislike, dislike slightly, like, like very much, and like exceptionally.

The effects of treatments were analysed by ANOVA and significance of
differences among means was tested with the LSD test at P < 0.05 using the SAS
Statistical package ver. 9.2 (SAS Institute, Cary, USA).

Results and discussion

Weight loss and titratable acids (TA) have been significantly lower after two
weeks of storage, and the treatment was a significant factor only for weight loss (Table
1). Soluble solids concentration (SSC) and TA ratio (SSC : TA) were significantly
lower after four weeks of storage.

After two weeks of storage, HWD-treated fruits had significantly lower weight
loss and SSC compared to control. There was no significant difference between HWD
48° C 6' and HWD 48 °C 12' — treated fruits (Table 2).

After four weeks of storage there was no significant difference between
control and HWD-treated fruits as well as between HWD 48 °C 6' and HWD 48 °C 12!
— treated fruits (Table 2).
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Tab. 1. ANOVA - table for quality parameters of hot water dipped fruit of nectarine cv.
‘Venus’ and stored for two or four weeks at 0° C plus 5 days of shelf life (SL)
at room temperature (mean + SD)

Shelf life
weight loss .
S.torage Gubitak na Total weight
weight loss resini zbo loss
Gubitak na g Ukupni SSC TA
o roka . SSC: TA
tezini zbog . gubitak na (%) (%)
S trajanja .
skladistenja nakon tezini
0, 0,
(%) skladistenja (%)
(%)
Storage /
Skladistenje Hokk ok s .. sk ok
®)
Treatment / " . .

Tretman (T) n.s. n.s. n.s
SxT * n.s * n.s n.s n.s
Treatment / Tretman

Control X .
5.24+2.05 3.66+1.84 a 8.92+3.56 9.46+0.80 | 0.79+0.15a | 12.57+2.95
Kontrola
HWD6,48 C 4.77+2.22 3.5342.35a 8.34+4.20 9.06+0.72 | 0.76+0.16a | 12.56+3.03
MWD C 1 4192188 | 29841766 | 7.9343.41 | 9212082 | 0.770.20a | 12.49+2.96
Storage / Skladistenje
2W[§L+ >d 3.69+1.43 2.03£1.33 5.66£2.09 9.38+0.71 0.69+£0.13 | 14.04+2.80
4WI§L+ >d 6.29+1.74 4.64+1.69 10.93£3.11 | 9.11+£0.84 | 0.83+0.17 | 11.35+2.50

A sensory analysis (Figs. 1 and 2) showed significant effect of storage time as
well as ability of HWD 48 °C 12' - treated fruit to maintain its quality, but only after
two weeks of storage (Fig. 1). These fruits achieved better scores for firmness, texture,
sugar : acidity ratio, aroma, taste and general impression. HWD 48 °C 6' — treated fruit
received lower score, but still higher than control for following traits: sugar : acidity
ratio, aroma, taste and general impression. Control fruits received lowest scores for

juiciness, sugar : acidity ratio, aroma, taste and general impression.

However, after four weeks of storage, control fruits received higher scores
compared to HWD — treated fruits for all traits, except for aroma which was still higher
for HWD 48 °C 12' - treated fruits (Fig. 2).
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Tab. 2. Quality of hot water dipped nectarine fruit cv. “Venus’ after storage for two or
four weeks at 0° C plus 5 days of shelf life (SL) at room temperature (mean +

SD)
Shelf life

Storage weight loss Total

weight loss Gubitak  na | weight loss
Treatment Gubitak na | tezini  zbog | Ukupni SSC TA SSC : TA
Tretman tezini  zbog | roka trajanja | gubitak na | (%) (%) )

skladistenja "Z;‘i;?vz ) tezini

0 skladistenja 0

%) o %)
2 WK+5dSL
Control
Kontrola 4.30+1.85a | 2.34+1.43a | 6.58+2.64a | 9.81+0.80a | 0.72+0.14a | 14.1342.69a
HWD 48 °C
6' 3.19+1.16b 1.96+1.25b | 5.01+1.47b | 9.21£0.52b | 0.70+0.15a | 13.70+3.22a
HWD 48 °C
12' 3.57+0.91b 1.80+1.24b | 5.36+1.61b | 9.17+0.67b | 0.63+0.08a | 14.49+2.39a
4 WK+5dSL
Control
Kontrol 6.22+1.77a | 4.92+1.18a 11.14+2.82a | 9.15+0.67a | 0.84+0.16a | 11.334+2.60a
HWD 48 °C
6' 6.41+1.84a | 4.97+2.20a 11.32+3.58a | 8.92+0.87a | 0.81+0.16a | 11.43+£2.43a
HWD 48 °C
12' 6.24+1.63a | 4.08+1.43b 10.35+2.84a | 9.24+0.97a | 0.86+0.21a | 11.29+2.65a

Note: means followed by the same letter are not significant according to LSD test at P<0.05

Napomena: srednje vrijednosti iza kojih slijedi isto slovo nisu znacajne prema testu LSD
pri P<0.05

Heat treatments significantly decreased weight loss, but only after two weeks
of storage. This confirms previous studies which reported low storage potential of
nectarine cv. 'Venus' (Infante et al., 2008). Many other studies (Candir et al., 2008;
Fruk et al., 2012; Jemric et al., 2012; Stubljar et al, 2012) also showed that HWD
treated fruits have lower weight loss compared to control. Candir et al. (2008) found
that increasing duration of HWD from two to three minutes also increases weight loss.
This effect was not observed in our study. Zhou et al. (2002) reported increased weight
loss of peach fruit when subjected to HWD at 37, 40 and 43° C for extremely long
exposure ranging from 0.5 to 3 h. Such long treatment even caused heat damage and
cannot be recommended for postharvest practices.

TA and SSC : TA ratio did not change significantly as the result of HWD. This
is in accordance with other studies (Candir et al., 2008; Fruk et al., 2012; Stubljar et al.,
2012; Singh & Mangal, 2006). Jemric et al. (2011) found that HWD 48 °C 12' can
decrease TA and SSC : TA ratio on nectarine 'Venus', but not on peach 'Roig'.
Therefore, seasonal and genetic factors have strong influence on the effect of heat
treatments (Crisosto et al., 1997; Crisosto et al., 2008). Persistence of TA in HWD -
treated fruit is very important since organic acids are important factors of fruit sensory
quality (Harker et al., 2002).
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Fig. 1. Sensory quality of hot water dipped nectarine fruit cv. “Venus’ after storage for
two weeks at 0° C plus 5 days of shelf life (SL) at room temperature.
Senzorni kvalitet plodova nektarine sorte “Venus” tretiranih vrelom vodom nakon
skladistenja na temperaturi 0° C u trajanju od dvije sedmice plus rok trajanja od 5
dana na sobnoj temperaturi.

Fig. 2. Sensory quality of hot water dipped nectarine fruit cv. “Venus’ after storage for
four weeks at 0° C plus 5 days of shelf life (SL) at room temperature.
Senzorni kvalitet plodova nektarine sorte “Venus” tretiranih vrelom vodom nakon
skladistenja na temperaturi 0° C u trajanju od Cetiri sedmice plus rok trajanja od 5
dana na sobnoj temperaturi.
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Significantly higher SSC found in control fruit after two weeks of storage is a
result of higher weight loss which caused soluble solids to concentrate within the fruit.
The cited studies did not report increase of SSC in HWD-treated fruit, but Mandal et al.
(2007) also reported increased SSC in stored peaches after HWD at 50°C for 3 minutes
combined with D. hansenii. Contrary to the cited study, Karabulut & Baykal (2004)
found lower SSC in peaches treated by HWD at 55°C for 10 sec. It can be concluded
that both temperature and duration of heat treatment are important factors that need to
be carefully balanced to achieve positive effect on postharvest quality of fruit.

Sensory quality was better in HWD 48 °C 12' - treated fruits after two weeks
of storage compared to both control and HWD 48 °C 6' - treated fruits. After four
weeks, only aroma was scored better in HWD 48 °C 12' - treated fruit. To the best of
our knowledge, we found no similar studies on peach or nectarine to discuss the
sensory quality of HWD treated fruit.

Conclusion

It can be concluded that HWD 48 °C 12' is a promising heat treatment for
maintaining postharvest quality of nectarine cv. 'Venus' for two weeks. However,
further studies must include its combination with CA storage and other treatments to
extend storage life for longer period.
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Kvalitet nektarine cv. 'Venus' nakon berbe 1
uticaj tretmana vrelom vodom 1 duzine skladiStenja

. s 71 1
Tomislav Jemri¢', Goran Fruk

! dgronomski fakultet, Univerzitet u Zagrebu, Hrvatska

Sazetak

Ispitivan je uticaj umakanja u vrelu vodu (48° C) u trajanju od 6 ili 12 minuta
(HWD 48° C 6' i HWD 48° C 12') i duzine skladiStenja na 0° C u normalnoj atmosferi
(dvije ili Cetiri) na hemijski i1 senzorni kvalitet nektarine (Prunus persica var. nectarina
cv. 'Venus'). Nakon dvije sedmice skladiStenja, voce tretirano HWD je znatno manje
izgubilo na tezini i imalo nizi SSC u poredenju sa kontrolnom grupom plodova. Nije
bilo vece razlike izmedu HWD 48 °C 6' i HWD 48 °C 12'. Voce tretirano HWD 48 °C
12" je zadrZzalo senzorni kvalitet nakon dvije sedmice skladiStenja. Nakon Cdetiri
sedmice skladiStenja, kontrolni plodovi su dobili vise ocjene u odnosu na voce tretirano
HWD po pitanju svih osobina osim arome koje su jos uvijek bile vece za voce tretirano
HWD 48 °C 12". Trajanje umakanja u vreloj vodi je bitan faktor za odrzavanje kvalitete
plodova nektarine nakon berbe.

Kljucne rijeci: nektarina, toplinski tretman, umakanje u vrelu vodu, izlaganje,
skladiStenje.

Tomislav Jemrié¢
E-mail address:
tiemric@agr.hr
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Abstract

The experiments were conducted in the field of Agricultural University in
Plovdiv, Bulgaria. A standard method was applied for cultivation in 5 replicates.
Biometric evaluation of common bean (Phaseolus vulgaris L.), 10 mutant lines and 10
varieties, grown under rainfed and irrigated conditions was conducted. Main traits,
associated with productivity in common bean: plant height, mass of plants with pods,
number of branches, height of the first pod, number of fruit branches, number of pods
per plant, weight of pods with seeds, number of seeds per plant, weight of seeds and
average length per 10 pods were characterised. Stronger degree of variation in studied
traits was observed in genotypes grown under irrigated conditions. It was found that the
studied Bulgarian varieties are promising in terms of germoplasm for their introduction
in hybridisation breeding schemes as well as in application of mutagenesis and
biotechnological practices. D,-0,0125 M EMS  mutant line (6) has the best
manifestation of the studied traits among other mutant lines and it may be included in
breeding schemes for evaluation as a new cultivar. BAT 477 cultivar (20) differs
significantly by its traits from other genotypes, irrespective of the cultivation mode.

Key words: biological traits, Phaseolus vulgaris L., rainfed and irrigated
conditions

Introduction

Some authors (Dimanov & Zapryanova, 2002) examined the impact of
agrometeorological conditions on the yield and quality of different tobacco genotypes.

Among major crop species, legumes are a good source of many minerals,
including iron, zinc and other essential micronutrients that are found only in low
amounts in cereals or root crops (Wang et al., 2003; Blair et al., 2009).
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It should be noted that in recent years, drought is increasingly becoming a
major problem and compromising factor for common bean production worldwide
(Beebe et al. 2008; Tera'n & Singh 2002; Ramirez-Vallejo & Kelly 1998).

Broughton et al. (2003) reported that 74% of the production of common bean
in Latin America and 40% of production in Africa is subjected to moderate or heavy
drought stress during development of the plants. Greater tolerance of plants to drought
and improved efficiency in water use is becoming an important feature of common
bean included in breeding programmes for the need of production in areas with
increasing drought and other legumes (Graham & Vance 2003).

The purpose of investigation is to characterise 20 Bulgarian common bean
genotypes in regards with their biological traits associated with productivity in this
crop and its manifestation in rainfed and irrigated conditions of cultivation.

Materials and methods

The experiments were conducted in the field of Agricultural University in
Plovdiv, Bulgaria. A standard method was applied for cultivation in five replicates.

Plant material

The numbers in parentheses after each genotype, as described in the text, are
taken from Table 1. BAT 477 cultivar was obtained by exchanging germoplasm
between Dobrudja Agricultural Institute, General Toshevo and CIAT, Colombia.

Tab. 1. Investigated common bean genotypes
Ispitivani genotipovi graha

o Mutant lines Selection | Ne Cultivars Selection

Br. Mutant linije Selekcija | Br. Sorte Selekcija
1. D,-0,0062 M EMS 1, BG 11. Plovdiv 11 M 1, BG
2. D,-0,0031 M NEU 1, BG 12. Plovdiv 10 1, BG
3. D,-0,0062 M EMS 1, BG 13. Abritus 2, BG
4. D,-0,0125 M EMS 1, BG 14. Plovdiv 2 1, BG
5. D,-0,0062 M EMS 1, BG 15. Doubrudjanski ran 2, BG
6. D,-0,0125 M EMS 1, BG 16. Doubrudjanski 7 2, BG
7. D,-0,0062 M EMS 1, BG 17. Plovdiv 15 M 1, BG
8. D;-0,0125 M EMS 1, BG 18. Plovdiv 564 1, BG
9. D,-0,0125 M EMS 1, BG 19. Doubrudjanski 2 2,BG
10. | D»0,0031 MNEU | 1,BG | 20. BAT 477 CIAT,

Colombia

Note: The mutant lines and cultivars are selected in: 1 - Agricultural University, Plovdiv, 2
- Dobrudja Agricultural Institute, near the town General Toshevo.

Napomena: Mutant linije i sorte su selekcionisane u: I- Poljoprivrednom univerzitetu,
Plovdiv, 2- Poljoprivredni institut Dobrudja, blizu grada General Toshevo.
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Mutant lines are stable (Mjs-generation). They are mainly derived from
Dobroudjanski 2. D7-0, 0125 M EMS line is an exception and it was obtained from
Dobrudjanski 7. Mutagenic factors etilmethan sulfonate (EMS) and N-nitroso-N'-ethyl
urea (NEU) were used. Concentrations are listed at the end of the name of the mutant
line. All studied genotypes are of Mesoamerican origin.

Morphological studies

Main traits, associated with productivity in common bean were studied as follows:
plant height (A), weight of plants with pods (B), number of branches per plant (C),
height of the first pod (D), number of fruit branches (E), number of pods per plant (F),
weight of pods with seeds (G), number of seeds per plant (H), weight of seeds (I) and
average length of 10 pods (J).

Statistical analysis

Data from morphological studies were analysed using NTSYS-pc programme
version 2.01 b (1986-1997, Applied Biostatistic Inc.). Principal Component Analysis
was used to set the deviation of the data associated with the first three principal
components. Two-dimensional graphics for the studied genotypes were designed, but
the signs were represented by vectors (Cruz & Viana, 1994; Sneath & Sokal, 1973).
DIST coefficient was used to group genotypes using the SAHN procedure that uses
UPGMA (Rolf, 1989). Phenograms for convergence between the genotypes are
obtained using the TREE DISPLAY subroutine.

To determine the relative weight of studied traits at the distribution of
genotypes in clusters, an analysis of the main components (Principal component
Analysis) was conducted, (Philippeau, 1990).

Results and discussion

Tables 2. and 3. present the results of biometric evaluation of 20 genotypes in
the full maturity phase, grown in rainfed and irrigated conditions.

Stronger degree of variation in studied traits was observed in genotypes grown
under irrigated conditions. Values of the traits in studied genotypes cultivated under
rainfed conditions (Table 2.) were lower than those reported for irrigated plants. BAT
477 (20) differs again from other genotypes, while traits related to productivity in
common bean studied in Dobroudjanski ran (15) and Dobroudjanski 7 (16) have
similar values.

The highest values of high betting on the first pod and the lowest number of
fruit branches are present in D,-0,0031 M NEU mutant line (10).

In irrigation mode of cultivation (Table 3) the cultivar BAT 477 (20) is
characterised by higher weight of plants with pods, a larger number of pods and
number of seeds per plant, higher weight of pods and seed and lower betting on the
first bean.
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A good combination of studied traits also distinguishes Abritus (13) and
Plovdiv 10 (12).

D,-0,0125 M EMS mutant line (6) has the best manifestation of biological
traits among other lines and it may be included in breeding schemes for approval as a
new cultivar.

Grouping of studied genotypes in the complex of reported traits, manifested in
rainfed and irrigated conditions, is presented graphically with the dendrograme in
figure 1 (A and B). They reflect distribution of 20 studied genotypes in clusters
according to the average degree of manifestation of traits.

In rainfed conditions (Fig. 1 A), genotypes are clearly divided into 3 cluster
groups. BAT 477 (20) differs significantly from other genotypes and is relatively
independent in its manifestation. A range of genotypes, grouped together in a cluster
due to similar traits, is included in each of the other groups.

Dobroudjanski ran (15) and Dobroudjanski 7 (16) lie more close to each other,
as Dobroudjanski 7 (16) participated as parent compound in the pedigree of
Dobroudjanski ran (15). Plovdiv 11 M (11), Plovdiv 10 (12) and Plovdiv 15 M (17)
were also merged into one cluster group.

In irrigation mode of cultivation (Fig. 1 B), genotypes are grouped into a
larger number of cluster groups, reflecting greater diversity in the traits manifestation
under these conditions. Abritus (13) and BAT 477 (20) are also in one cluster group.
D,-0,0062 M EMS (1) and D,-0,0062 M EMS (7) mutant lines are at a greater
distance from them, but they are adjacent to each other.

Dobroudjanski ran (15) also differs from others and it is in a separate cluster.

All this shows that the studied genotypes are significantly affected by the
mode of cultivation. More groups were formed in clustering of cultivars which were
grown under irrigated conditions due to the greater diversity (variation) in the
manifestation of studied traits.

4. 16.
14, 10.
15. 1
16. 4.

8. 15.

0 13,

20. 20.

047 0.95 143 1.91 2.40 0.45 084 1.24 1.63 203
Cosfficient Coefficient

Fig. 1. Phenograms of 20 common bean genotypes, cultivated in rainfed (A, r = 0.857)
and irrigated conditions (B, r = 0.852), based on the UPGMA method
Fenogrami 20 sorti graham gajenih u uslovima prirodnog vodnog rezima (4, r =0.857)
i navodnjavanja (B, r = 0.852) na osnovu metoda UPGMA
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It is noteworthy that D;-0.0125 M EMS mutant line (8) on both dendrogrames
is located in different clusters compared to the parent variety Dobroudjanski 7 (16),
which is due to different manifestations of their morphological traits.

D;-0,0062 M EMS (1) and D,-0,0062 M EMS (3) mutant lines are closest to
the their source cultivar, i.e. Dobroudjanski 2 (19).

To assess the strength of influence of the traits in the clustering at both modes
of cultivation, an analysis of main components was carried out.

Tab. 4. Principal component analysis, applied to study some biological traits in plants
grown under rainfed conditions
Analiza glavnih  komponenata koja je primjenjena na ispitivanje nekih
bioloskih osobina biljaka gajenih u uslovima prirodnog vodnog rezima

Trait Main components
ars Glavne komponente
OSOBINE I 2 3
Plant height, cm
Visina biljke A 0,514 0,346 0,722
Number of branches per plant, g B 0.838 - 0.024 -0.269
Broj grana po biljci ’ ’ ’
Number of branches per plant
Broj grana po biljci C - 0,098 -0,778 0,460
High b‘e'Ftlng on the first pod, cm D 0172 0.853 - 0,088
Visina prve mahune,cm
Number of fruit branches E 0.468 - 0.674 0.264
Broj rodnih grana ’ ’ ’
Number of pods per plant
Broj mahuna po biljci F 0,689 -0,359 0,088
Weight of pods with seeds, g G 0.940 0.265 -0.104
Tezina mahuna sa zrnima ’ ’ ’
Number of seeds per plant H | 0901 20,127 | -0341
Broj zrna po biljci
Weight of seeds, g I 0,922 0,210 0,005
TeZina zrna ’ ’ ’
Average length of 10 pods, cm 7 0.199 0.741 0.498
Prosjecna duzina 10 mahuna ’ ’ ’
Explained % of total variance: 47 85 2717 12.66
Objasnjen % ukupne varijance: ’ ’ ’

The strength of influence of traits in genotypes, grown under rainfed
conditions is given in Table 4. The analysis was conducted on the third main
component and it explained 83% of the total variation.

The first principal component explains 43% of the variation in the studied
population. Central to clustering is the impact of the traits - weight of pods with seeds,
seed weight, seed number and weight of plants with pods. The following traits: high of
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betting on the first pod, number of branches, number of fruit branches and average
length of 10 pods influenced the second main component.

Tab. 5. Principal component analysis, applied to study some biological traits in plants
grown under irrigated conditions
Analiza glavnih komponenata koja je primjenjena na ispitivanje nekih
bioloskih osobina biljaka gajenih u uslovima navodnjavanja

. Main components
Traits Glavne komponente
OSOBINE 1 5 3
Plant height, cm
Visina biljke A -0,172 0,610 - 0,661
Number of branches per plant, g B 0.698 0219 0,173
Broj grana po biljci
Number gf branches per .plant C 0,469 0.409 0.423
Broj grana po biljci
High beFtl.ng on the first pod, cm D - 0,499 0,280 0.690
Visina prve mahune
Number. of fl'l'llt branches E 0.861 £0.229 _0,018
Broj rodnih grana
Number of pods per plant F | 0917 20,265 0,040
Broj mahuna po biljci
Welght of pods with segds, g G 0,753 0.551 0.111
Tezina mahuna sa zrnima
Number of seeds per plant H | 0933 -0,170 | -0,095
Broj zrna po biljci
Weight of seeds, g I 0,798 0,434 0,186
Tezina zrna
Average length of 10 pods, cm I | 0,054 0,806 -0,189
Prosjecna duzina 10 mahuna
Explained % of total variance:
Objasnjen % ukupne varijance: 19,58 12,17

For the third main component, explaining 13% of the total variation the impact
of the following traits is essential: plant height, number of branches and average length
of 10 pods.

The results obtained for genotypes grown under irrigated conditions are
presented in Table 5.

Of the possible 10 components, corresponding to the studied traits, the
analysis was also conducted only for the third because they explain about 80% of the
total variation. Seed number, number of pods, number of fruit branches, weight of
seeds and weight of pods with seeds are with higher degree of influence on the
clustering of genotypes since their relative degree of variation correlated most strongly
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with the first principal component. The first principal component explains 47% of the
total variation in the study group of genotypes.

The second main component explains 20% of total variation, with the
importance of the following traits: average length of 10 pods, weight of pods with
seeds, number of branches and plant height.

The influence of the third main component is 13% and is mainly due to the
traits as follows: high betting on the first pod, number of branches and height of plants.

Conclusion

1. Stronger degree of variation, in studied traits, was observed in genotypes
grown under irrigated conditions.

2. D,-0.0125 M EMS mutant line (6) has the best manifestation of biological
traits among other lines and it may be included in breeding schemes for
approval as a new cultivar.

3. BAT 477 (20) differs significantly from other genotypes.

4. The Bulgarian cultivars studied are promising in terms of germoplasm for
inclusion in hybridisation schemes and the application of mutagenesis and
biotechnological practices.

5. Sets of genotypes can be investigated and characterised in more detail through
the joint use of cluster analysis and analysis of main components. On this
basis, those genotypes that have the best combination of biological traits for
breeding interest can be selected.

References

Beebe, S.E., Rao, .M., Cajiao, C. & Grajales, M. (2008). Selection for drought
resistance in common bean also improves yield in phosphorus limited and
favorable environments. Crop Sci., 48, 582-592.

Blair, M., Astudillo, C., Grusak, M., Graham, R. & Beebe, S. (2009). Inheritance of
seed iron and zinc concentrations in common bean (Phaseolus vulgaris L.).
Mol. Breeding., 23, 197-207.

Cruz, C.D., & Viana, J.M.S. (1994). A methodology of genetic divergence analysis
based on sample unit projection on two-dimentional space. Rev. Bras. Gen.,
17, 69-73.

Dimanov, D. & Zapryanova, P. (2002). Influence of agrometeorological conditions on
the yield and quality of different genotypes of origin Nevrokop. Proceedings
of the Second Balkan Conference "Quality and efficiency of production and
processing of tobacco, Plovdiv, 214-217.

Graham, P.H. & Vance, C.P. (2003). Legumes: importance and constraints to greater
use. Plant Physiol, 131, 872-877.

Philippeau, G. (1990). How to Use the Results. In Principal Component Analyses. (p.
9) Paris: ITCF.

Agroznanje, vol. 14, br.1. 2013, 29-39 37



Ramirez-Vallejo, P. & Kelly, J.D. (1998). Traits related to drought resistance in
common bean. Euphytica, 99, 127-136.

Rolf, F.J. (1989). NTSYS-pc: Numerical Taxonomy and Multivariate Analysis System.
New York: Exeter Publishing Ltd.

Sneath, P.H.A. & Sokal, R.R. (1973). Numerical taxonomy. The principles and
practices of numerical classification (pp. 573). San Francisco: W.F. Treeman.

Tera'n, H. & Singh, S.P. (2002). Comparison of sources and lines selected for drought
resistance in common bean. Crop Sci, 42, 64-70.

Wang, T. L., Domoney, C., Hedley, C.L., Casey, R. & Grusak, M. A. (2003). Can we
improve the nutritional quality of legume seeds? Plant Physiol, 131, 886—891.

38 Agroznanje, vol. 14, br.1. 2013, 29-39
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Sazetak

Eksperimenti su sprovedeni na polju Poljoprivrednog univerziteta u Plovdivu,
Bugarska. Primjenjen je standardni metod za 5 ponavljanja. IzvrSena je biometrijska
evaluacija graha (Phaseolus vulgaris L.), 10 mutant linija i 10 sorti, gajenih u uslovima
prirodnog vodnog rezima i navodnjavanja. Ispitivane su glavne osobine koje se vezuju
za produktivnost graha: visina biljke, masa biljke sa mahunama, broj grana, visina prve
mahune, broj rodnih grana, broj mahuna po biljci, tezina mahuna sa zrnima, broj zrna
po biljci, tezina zrna i prosje¢na duzina 10 mahuna. Ve¢i stepen varijacije u ispitivanim
osobinama je ustanovljen za genotipove koji se uzgajaju u uslovima navodnjavanja.
Utvrdeno je da ispitivane bugarske sorte obecavaju u pogledu germplazme radi
njihovog ukljucivanja u oplemenjivacke programe hibridizacije kao i u primjeni
mutageneze 1 biotehnoloskih praksi. Mutant linija D,-0,0125 M EMS (6) se najbolje
pokazala i moze da se uklju¢i u programe oplemenjivanja radi evaluacije kao nove
sorte. BAT 477 (20) se znatno razlikuje po svojim osobinama od drugih genotipova,
bez obzira na nacin uzgoja.

Kljucne rijeci: bioloske osobine, Phaseolus vulgaris L., uslovi prirodnog

vodnog rezima i navodnjavanja

Diana Svetleva
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Abstract

A two-year experiment (2009-2010) included four potato varieties (Desire,
Romano, Bistra and Kis Sora). Experiments were conducted in Butmir (about 500 m/
asl) and Glamoc¢ (approximately 900 m/ asl) region. The aim was to select new
varieties for our area of cultivation. Productive characteristics of potato varieties (yield,
weight and number of tubers per box) were examined. In the frame of qualitative
properties, dry matter content and starch were examined. Trials were performed by
randomised block design with four replications, and the results were analysed using the
analysis of variance. Higher average yield was achieved by Romano cultivar by 8%
compared to Desire and Kis Sora. Dry matter content ranged from 21.80% in Romano
to 22.20% in Desiree. Examining varieties should be continued in the upcoming period
in order to determine the most favourable conditions for cultivation in the area of
Bosnia and Herzegovina.

Key words: potato, varieties, yield, quality

Introduction

Potato is one of the leading crops in Bosnia and Herzegovina because of the
area on which it is grown, nutritional and usage value of tubers. It is one of the most
conjunctive and profitable crops, thanks to its high genetic potential of yield, agro-
ecological adaptability, good nutritional value of tubers, technological solutions in the
industrial processing as well as a broad consumer interest. It is grown in different
environmental conditions in Bosnia and Herzegovina in all its parts with different
intensities. Production of potatoes is of strategic importance from the standpoint of
providing food for the population in terms of development opportunities. Production of
potatoes is quite variable and uneven across regions and highly dependent on market
influences.
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Many authors stated technology research issues of potato production (Cota,
2002, 2005; Jakovljevi¢, 1995; Suvajdzi¢, 1975). The main focus of the research is
directed towards the introduction of new varieties, whereby higher yield and
technological quality of production would be increased.

This paper describes the main features of the introduced potato varieties, their
productive characteristics and specific cultivation practices on the basis of research
results through a network of micro trials in different environmental conditions.

Materials and methods

The experiments were conducted at the localities: Butmir (about 500 m asl),
Glamo¢ (approximately 900 m asl) during 2009 and 2010. The tested cultivars were:
Desiree, Romano, Bistra and Kis Sora. Desire and Romano are standard varieties. The
“A” class of plant material was used in this research. The experiments were set up in a
randomised block with 4 replications. The main plot size was 15 m* (1.5 x 10 m),
75x%33 cm spacing with the assembly of 40,000 plants per 1 hectare. Fertilisation and
other cropping measures were the same in the years of conducting the experiment.
Mineral fertilisers were used in the quantity of 80-100 kg/ ha N, 100-120 kg/ ha P205
and 180-200 kg/ ha K20 of pure nutrients, in early spring P and K, as well as 60% of
N, while 40% N was given in nutrition. One ploughing and cropping was done. Crop
protection was against downy mildew pathogen (Phitophthora infestans Mont de Bary)
and potato beetle (Leptinotarsa decemlineata), according to the needs. During the
vegetation, a number of phenological elements were observed. Extraction of potato was
carried out manually by drying the overhead mass. After removing the varieties, total
mass and number of tubers per fraction was analysed on the sample of 10 plants in
Butmir. In the second year of the experiment, samples were taken during the extraction
of potato tubers to determine the qualitative properties of varieties. The content of dry
matter and starch in potato tubers was determined by a standard method for potatoes
(Rajman’s scale). The obtained data on tuber yield were analysed using the analysis of
variance of three factorial experiments, with an assessment of significance 5% and 1%.

Tab.1. Chemical properties of potato
Hemijske osobine krompira

Mg in 100g soil -
Locality | Reaction pH in Content in % phys;(zlt(i)\%écally
. .. .
Lokalitet | pH reakcija u Sadrzaj u % Mg u 100g zemljista
— fizioloski aktivno
H,O KCl Total N | CaCO; | Humus P,05 K>,O
Butmir 6.27 5.40 0.13 2.75 -- 4.4 18.9
Glamo¢ 7.55 6.82 0.19 4.16 4.00 9.9 26.8

The Butmir has brown glay soil, and Glamo¢ has brown, medium-deep soil on
limestone and dolomite. Soil reaction is acidic. Nutrient content analysis showed that
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these soils are poorly provided with phosphorus (Butmir and Glamoc). Soils at both
sites were well provided with potassium (Table 1).

Climatic conditions vary from locality to locality. Butmir is characterised by
cold winters and moderately warm summers, and Glamoc¢ has cool summers and cold
winters.

The following graph (Graph 1) provides a multi-year averages of temperature
and precipitation for these sites. Data for 2008, 2009 and 2010 are from Sarajevo and
Livno, as the weather station in Glamo¢€ is not working.

Graph 1. Averages of monthly air temperature (C°) for 2009 and 2010
Prosjecne mjesecne temperature vazduha (C°) za 2009. i 2010. god.

By analysing temperature data, it can be concluded that the temperature in the
period of experiment (2009 and 2010) was satisfactory for the development of potato in
relation to multi-annual average. Higher than mean daily air temperature in relation to
long-term average (in the vegetation of potatoes) was registered in Sarajevo and Livno,
in Sarajevo, IV, VI, VII, VIII and IX (2009) and IV, VII, VIII and IX month (2010),
Livno in the sixth month (2009). The maximum and minimum air temperature ranged
within multi-annual average (Graphs 2 and 3).

There was lack of rainfall during the growing season in April, May, August
and September (2009) and IV, VII, VIII and IX (2010) in Sarajevo and VII, VIII and
IX in Livno whereas there was excess of rainfall in V month and in VI month in
Sarajevo and Livno during 2010 (Graph 4.).
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Graph 2. Maximum monthly air temperatures (C°) for 2009 and 2010
Maksimalne mjesecne temperature vazduha (C°) za 2009. i 2010. god.

Graph 3. Minimum monthly air temperatures ( C°) for 2009 and 2010
Minimalne mjesecne temperature vazduha (C°) za 2009. i 2010. god.
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Graph 4. Monthly precipitation (/m2) for 2009 and 2010
Mjesecne padavine (I/m2) za 2009. 1 2010. god.

Results and discussion

The uniformity of germination, vigour, crop and length of growing season is
largely influenced by external factors (Suvajdzi¢ & Glisi¢, 1975). Germination was
good as well as uniformity of emergence in 2009. Vigour and crop uniformity in 2009
was relatively good. Impurities within cultivars were not present (2009 and 2010).
Crops were uniform in 2009 and relatively well uniform in 2010. The difference
between plants within cultivars was not present. Romano had the shortest vegetation in
2009, 97 days. Bistra had the longest vegetation in 2010, 110 days (Table 2).+

The average weight of tubers varied by cultivar and years of experiments. The
average weight of tubers per box ranged from 50.8 (Kis Sora) to 112.1 g/ tuber
(Romano) in 2009, from 40.4 (Romano) to 66.5 g /tuber (Desiree) in 2010. Desiree had
the biggest tubers (53.12%) in 2009 and Romano (60.2%) in 2010. Mean fraction was
the highest in Kis Sora in 2009 (70.61%), whereas it was Desiree (55.2%) in 2010.
During 2009, Kis Sora had the largest percentage of small tubers (6.45%) and in 2010,
it was Bistra with 10.0%.

Number of tubers per box is a feature of a variety, but it varies under the
influence of climate and growing conditions. The highest number of tubers per box in
2009 was achieved for Bistra (15.4 tubers/ box), as well as in 2010 (16 tubers/ box).

Kis Sora and Bistra had significantly higher yield during 2009 at the Butmir
site as well as Bistra during 2010 compared to the standards (Table 3.).
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Tab. 2. Uniformity of germination, number of impurities, uniformity of crops and
vegetation length of varieties on the site Butmir
Ujednacenost klijanja, broj nepravilnosti, ujednacenost kulture i duZine
vegetacije za sorte na lokalitetu Butmir

Vegetation
Uniformity of | Number of . Uniformity of length
. . o Vigour
g.ermmatlon 1mpur1‘F1es (125) (?rops(l—S) (days)
Variety Ujednacenost Broj Porast Ujednacenost DuzZina
Sorta klijanja nepravilnosti kulture vegetacije
(dani)
09 10 09 10 | 709 | "10 | ‘09 10 ‘09 | 10
1.Desiree 4 4 - - 5 4 5 4 104 | 104
2.Romano 4 4 - - 5 5 5 5 97 102
3. Kis Sora 3 4 - - 5 5 5 4 104 | 102
4. Bistra 4 4 - - 5 5 5 4 104 | 110
Tab. 3. Yield of potato varieties by localities and years (t/ha)
Prinos sorti krompira po lokalitetu i godinama uzgoja (t/ha)
] Locality
Variety Lokalitet
Sorta Butmir Glamo¢
2009 2010 2009 2010
Desiree-Standard 29.58 20.37 31.00 32.90
Romano-Standard 28.91° 21.75 31.30 23.7
Kis Sora 30.90" 20.65 25.0 20.6
Bistra 30.90" 2342 29.4 223
LSD p-so, 0.45 0.51 0.65 2.32
LSD p-jo, 0.61 0.68 0.89 3.13
Tab. 4. Influence of the factors on the yield (t/ha)
Uticaj faktora na prinos (t/ha)
Variety Yield ( t/ha) Relativity %
Sorta Prinos (t/ha) Relativnost %
Desiree (St.) 26.34 100
Romano 28.53 108
Kis Sora 26.48 100
Bistra 24.28 92
LSD p_so, 4.68
LSD p-y9, 6.65

There were no significant differences in the yield between examined varieties
(Table 4.).
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Potato yields varied from locality to locality. Thus, in Glamoc the yield was
higher by 4% compared to Butmir (Table 5.). This was influenced by specific climate
conditions (Table 6.).

Tab. 5. Influence of the locality (L) on the yield (t/ha)
Uticaj lokaliteta (L) na prinos (t/ha)

Locality Yield t/ha o
Lokalitet Prinos t/ha ’
Butmir 25.81 100
Glamo¢ 27.01 104
LSD p-s0, 3.32
LSD p_jo 4.72
Tab. 6. Influence of the year on the yield (t/ha).
Uticaj godine na prinos (t/ha).
Year Yield (t/ha) o
Godina Prinos (t/ha) ’
2009. 29.62" 127
2010. 23.19 100
LSD p_so, 3.32
LSD p-yo, 4.72

There is a noticeable difference between the potato yield in 2009 and 2010.
Yields were rather significantly higher by 27% in 2009 in comparison to 2010. The
contents of dry matter and starch varied to a great extent. According to literature data,
the content of starch depends on varieties (Quasem, 1978), day length (Jakovljevic,
1995), nutrition with micro and macroelements (Potapopov, 1971), length of vegetation
and other factors.

Tab. 7. Content of dry matter and starch in %
Sadrzaj suhe tvari i skroba u %

Content in %

Variety Sadrzaj u %
Sorta Dry matter Starch
Suha tvar Skrob
Desiree 22,20 17,00
Romano 21,80 16,60
Kis sora 22,40 17,20
Bistra 22,00 16,80

Cota et al. (2005) believe that the qualitative properties of potato strongly react
to the slightest changes in environmental factors and agricultural practices. So in dry
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and sunny years starch content is higher (and thus crops yield better quality), while the
colder and wetter years with more rainfall and cloudy days make the content of starch
in potato tubers lower. The contents of dry matter and starch increase with tubers
maturing later (Cota, 2002).

Dry matter content ranged from 21.80% in Romano to 22.20% in Desiree.
Starch content ranged from 16.60 % in Romano to 17.00 % in Desiree. Varieties with a
higher content of dry matter and starch have a higher nutritional value (Table 7).

Conclusion

Based on the test considering Desiree, Romano, Bistra and Kish Sora potato
varieties in environmental conditions of Butmir and Glamoc¢, the results that were
obtained are useful indicators.

The tests were conducted in 2009 and 2010. Romano had the shortest
vegetation in 2009 (97 days) and Bistra had the longest vegetation in 2010 (110 days).

Yields were significantly higher (by 27%) in 2009 compared to 2010. Romano
achieved higher average tuber yield (by 8% compared to Desiree and Kis Sore). Higher
yield of potato cultivars (on average by 4%) was obtained in Glamo¢ compared to
Butmir.

Dry matter content ranged from 21.80% to 22.20% with Romano to Desiree.
The content of starch was in the range from 16.60% to 17.00% in Romano and Desiree.
Based on the measured parameters of quality, preference may be given to Romano.
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Sazetak

Rad obuhvata dvogodisnji pokus (2009-2010. godine) sa Cetiri sorte krumpira
(Desire, Romano, Bistra i Ki$ Sora). Pokusi su provedeni na lokalitetu Butmir (oko 500
m/ nm) i Glamo¢ (cca 900 m nm). Cilj je izbor novih sorti za nase podrucje uzgoja.
Ispitivane su proizvodne osobine sorata krumpira (prinos, masa i broj gomolja po
kutiji), a u okviru kvalitativnih svojstava, sadrzaj suhe tvari i Skroba. Pokusi su
izvedeni po slucajnom blok rasporedu u Cetiri repeticije, a rezultati su analizirani
pomocu analize varijance. Visi prosjecan prinos su ostvarile sorte Romano za 8% u
odnosu na Desire 1 Kis Sore. Suha tvar se kretala od 21,80% u Romano do 22,20% u
Desiree. Ispitivanje sorata treba nastaviti u narednom razdoblju kako bi se utvrdili
najpovoljniji uvjeti za uzgoj na podru¢ju Bosne i Hercegovine.

Kljucne rijeci: krumpir, sorte, prinos, kvaliteta
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Abstract

Beans are food with high nutritional value. In the history of human diet beans
are found in use very early, and availability throughout the year enables its wide
application. In Bosnia and Herzegovina beans are common ingredients which are an
integral part of a meal, especially during the winter. The aim of this paper is to give
contribution to the selection of local varieties of beans by highlighting energy and
nutritional value of raw grains. The tests in this study included three local varieties of
beans, namely Bosna, Darko and Igman in order to assess the levels of carbohydrate,
protein and fat (energy content) and the content of minerals (copper, iron, phosphorus,
manganese and magnesium). Test results indicate that content of dry matter and water
is not conditioned by varietal differences, but the total fat content varies from 0.84%
(Bosna) to 1.73% (Darko), and total sugar of 2.4% (Bosna) to 3.36% (Darko and
Igman). Protein content compared to the dry matter ranged from 21.18% (Darko) to
25.28% in Bosna. Starch content ranged from 65.78% (Igman) to 67.04% (Bosna). The
tested varieties of beans contained significant amounts of trace elements, thus in 100g
raw grains there is: up to 69.7% of magnesium, up to 59.2% of phosphorus, up to
79.8% of manganese, up to 42.2% iron and up to 64,1% copper of the RDA
(Recommended Dietary Allowances - the total daily needs).

Key words: beans, raw grain, energy content, minerals, RDA
Introduction
Many researches deal with bean growing and aim at achieving high yields.

Creation of local varieties provides significant advantages because genetic potential of
varieties is used, those that have acquired properties resulting from adaptation to
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environmental conditions. It takes time to get varieties that are more tolerant to climatic
and soil factors and with adequate cultivation practices, resistant to diseases, whilst
reaching stable yields and recognizable aspect of the products with nutritional value.
Beans are traditionally acceptable food in the diet, but there is no acquired habit to
perform selection based on knowledge of the nutritional and energy properties.
Tendencies of European legislation are based on the improvement of informing
consumers about the nutritional properties of products. Consumers need information
about the recommended servings (serving size), the energy value (calories) as well as
chemical composition and quantity of certain nutritive substances in the product such
as proteins, carbohydrates, fat and contents of some micronutrients. Regarding the
previous states, there is need to further analyse the contents of macro-and
microelements in raw grains of local varieties of beans, Bosna, Darko and Igman,
selected in the Federal Institute of Agriculture in Sarajevo, and the obtained values
show the energy and nutritional indicators.

Materials and methods

The material used is a dry grain of three local varieties of beans: Bosna, Darko
and Igman grown on the Butmir site during the growing season of 2011. Bosna and
Igman belong to Phaseolus vulgaris L. Bosna variety is low with white flowers, flat
medium large pods and colourful beans - Bordeaux with pink beige spots. The absolute
grain weight is about 540g. Darko belongs to Phaseolus multiflorus Lam (syn.
Phaseolus coccineus L.). This is a high variety that needs support for its cultivation.
Clusters have red flowers, large flat green beans and black beans with purple spots. The
absolute mass of grains is aprox. 1300g. This variety is intended primarily for
preparation of salads as well as for various stews. Boiled beans have a distinctive
chestnut flavour, which can be acceptable particularly for traditional dishes with beans
of recognizable Bosnian-Herzegovinian quality (Cota et al., 2006). Igman is a low
variety but it does not need a support to grow. Clusters have white flowers, large flat
green beans and white beans. The absolute mass of grains is about 890 g.

Energy and nutritive value of raw bean seeds of local varieties was determined
on the basis of the content of carbohydrates, proteins and fat (energy content) and
content of minerals (copper, iron, phosphorus, manganese and magnesium). In
laboratory analyses, standard methods were used:

- Moisture content - drying at 130°C;

- Total protein - Kjeldahl;

- Fats in relation to dry matter - Soxhlet;

- The content of total sugars - titrimetry and

- Contents of trace elements: EN 13805:2002, EN 15763:2009 and ETC, ETC
method.

The amount of energy carried by the studied cultivars was determined on the
basis of the energy value of nutrients keeping in mind that 1 kcal = 4.186 (kJ) and 1
gram of protein provides 4.2 kcal of energy, 1 gram of carbohydrate provides 4.2 kcal
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of energy, 1 gram of fat provides 9.45 kcal of energy (Rulebook on labelling nutritional
value of packed food products, “Official Gazette BiH ", number 85/08).

Results and discussion

In recent times, vegetables are the subject of many scientific studies which
confirm their versatile nutritional value. Nutritionists divide dietary (nutritional)
components in vegetables into two basic groups:

- Macronutrients: water, carbohydrates, proteins and fats, and
- Micronutrients (phytochemicals): vitamins, enzymes, minerals and flavouring
materials, pigments, pectins, tannic substances, and others.

Some authors, giving information about the nutritional value of vegetables to
consumers, divided them into nutritious, those that give smaller amount of proteins, a
significant amount of carbohydrates and insignificant amount of fat, and non-nutritious,
which contain only slight, almost negligible amounts of these macro-elements. The
nutritious vegetables are the ones that contain about 5 g of carbohydrates, 2 g of
proteins, meaning 25 kcal (105 kJ) in 100 g (Mandi¢, 2007).

Legumes are the best and largest source of vegetable proteins in diet and a
meal with cereals or their products has high content of proteins that can be compared
with meat or dairy products. Thus, if the goal is to eliminate red meat from the diet, it
can be replaced by such a meal. It is known that the composition of proteins from
edible plants is deficient in some essential amino acids, and the favourable combination
of foods of plant origin in the diet can be achieved by adequate intake of amino acids.
Beans are one of the foods that have been isolated as food with favourable combination
of proteins (Stojisavljevi¢ et al., 2004).

Useful indicators for understanding the study of local bean varieties (Bosna,
Darko and Igman) was given in the study of chemical composition of five varieties of
domestic beans in Serbia (Varieties: Sremac, Belko, 20, Zlatko, Balkan). The results of
chemical composition of these varieties of beans give the following average values:
total sugars whit the content ranging from 5.80% to 7.57%, starch content from 51.00%
to 53.71%, oil 0.71 to 1.02%, protein from 21.90% to 23.75% (Tepi¢ et al., 2007).
According to some indicators, nutrient contents listed in the previous survey and the
results of this study have approximate values. Many studies emphasise high calorific
value of beans. According to USDA data (2007), energy and nutritional value of 100g
bean seeds is 1393 kJ, with a total of 23.56 g of proteins, total carbohydrates at 60.01 g,
and total fat content at 0.83 g.

Test results in this paper indicate that the content of dry matter and water is
not conditioned by varietal differences (Table 1), but the total fat content varies from
0.84% (Bosna) to 1.73% (Igman). The total fat content in the grains of Darko variety
(1.73%) is above the average value (USDA, 2007) by 0.89%. The content of total
sugars in the grain varies ranges from 2.4% in cv. Bosna up to 3.36% for Darko and
Igman varieties.
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Tab. 1. The results of chemical analysis of the content of individual nutrients in dry
bean seed and energy value in 100g
Rezultati hemijske analize sadrzaja pojedinih nutrienata u suhom zrnu graha i
energetska vrijednost u 100g

Contents Bosna Darko Igman
Sadrzaj % % %
Total fat
Ukuupno masti 0.84 1.34 1.73
Total sugar 2.40 3.35 336
Ukupno secera
Proteins 25.28 21.18 2245
Proteini
Starch
ook 67.04 66.04 65.78
Water
Voda 13.6 13.51 13.23
EE“erg‘ty Za'“e. n dl OOtg 526.92kJ 532.64 kJ 537.28kJ
nergets ]"Oggfe nostu 125.45 Kcal 126.8 Kcal 120.35 Kcal

The results of chemical analysis of samples of local bean varieties indicate that
the total protein content ranges from 21.18% in the dry grains of Darko to 25.28% in cv
Bosna. By total protein content (22.45%), dry bean Igman is behind Darko variety.
According to these values, Bosna has the highest quality because the average protein
contents exceed prescribed content (USDA, 2007) by 1 g in 100 g of grains, whereas in
Igman (by 1.11 g) and Darko (by 2.38 g), these values are lower .

A certain proportion of starch in relation to grain dry matter was 65.78% for
Igman, 66.04% for Darko, and 67.04% for Bosna. Calculated energy values of the
tested varieties were significantly lower compared with the data provided by the USDA
(2007). For Bosna, it was 526.92 kJ, 532.64 for Darko and 537.28 kJ for Igman.
According to the data of authors about Igman, the protein contents were 22.45%,
5.70% cellulose, 4.80% sugars, 2.80% fat and 3.79% ash, being specific for this variety
(Cota et al. 2007) that by its protein content coincides with the results of these studies
but other parameters are not in line, which indicates that the influence of a growing
season is very strong. Similar results were obtained for Darko and Bosna (25.28%
protein content, 4.10% cellulose, 6.0580% sugars, 2.35% fats and 3.31% ash). Work of
Vukasinovi¢ et al. (2007) points to the different protein contents.

Mineral content in the grain of domestic dry bean cultivars is the added value
when wanting to know their contents and highlights it as a positive nutritional property.
Minerals are inorganic substances that occur naturally in soil and water, and hence
reach plants. Many minerals are essential substances, i.e. substances which compose
human (and animal) organisms and must enter through food or drink from the outside.
Taking them with food and drinks, they reach the human body in much larger amounts
than vitamins. The research by Tepi¢ et al. (2011) presents data about the mineral
content in the beans, which shows that beans are rich in potassium (732.24 to 1527.26
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g), magnesium (151.87 to 186.70 g) and calcium (130.31 to 215.28 g). There is also
copper (0.64 to 0.90 g / 100 g), zinc (2.44 to 3.35 g), manganese (1.40 to 2.10 g), iron
(5.09 to 6.46 g) and sodium (43.42 to 96.35 g), and the phosphorus in beans is to a
large extent present in the form of phytic acid.

World Health Organization (WHO) and national legislation of each country
determine the daily needs of the individual macro-and microelements. The minerals
examined in this paper, their average daily requirements are as follows: copper 1.5-3
mg, phosphorus 800 mg, magnesium 350 mg, manganese 2.5-5 mg, and for iron 10
mg. The tests for iron content in the dry grain in the domestic varieties of this study
indicate that the daily needs for iron are up to 42.2% RDA, or up to 60% compared
with the WHO recommendations.

Tab. 2. Contents of some microelements in the grain dry domestic varieties of beans
Sadrzaj nekih mikroelemenata u suhom zrnu domacih sorti graha

B3

Microelements Bosna Darko Igman RDA
Mikroelementi mg/ 100g mg/ 100g mg/ 100g mg
Mg 147.8498 156.7679 207.6750 298.0
Magnesium (49.6% RDA) (52.6% RDA) (69.7% RDA) '
P 472.4484 316.9850 341.9875 798.0
Phosphorus (59.2% RDA) (39.7% RDA) (42,8% RDA '
Mn 1.0988 1.5956 1.4808 20
Manganese (54.9% RDA) (79.8% RDA) (74.4% RDA) )
Fe 5.6659 6.0718 4.4009 14.4
Iron (39.3% RDA) (42.2% RDA) (30.6% RDA) '
Cu 0.5277 0.4443 0.5409 0.90
Copper (64.1% RDA) (49.2% RDA) (60.1% RDA) )

*Energy and nutritional values in 100 g
*Energetske i nutritivne vrijednosti u 100g

When analysing the obtained information of the content of individual minerals
for each tested cultivar separately (Table 2), there are obvious differences of minerals
by species and varieties. Igman has the highest content of magnesium (207.6750 mg) in
100 g of dry beans, Bosna has the most phosphorus (472.4484 mg) and copper (0.5277
mg), whereas the domestic variety Darko has the highest content of manganese (1.5956
mg) and iron (6.0718 mg). These differences between varieties are relatively high and
significant if we consider them in terms of their replacement with other sources. In
support to this, the data obtained on magnesium content in the dry grain variety Igman
compared to Bosna differs in the entire 20.1% in favour of the first variety, then 13.5%
phosphorus and 14.9% copper in favour of Bosna variety (in relation to Darko), and
19.9% manganese and 11.6% iron in Darko (in relation to Igman). Bearing in mind that
bean cultivars contain significant amounts of trace elements and comparing them with
the recommended average quantity RDA, it can be stated what quantity of these
significant nutrients can be taken in the body from 100g of raw grains of domestic bean
varieties (Table 2).
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The average for all cultivars, the recommended daily allowances - RDA for
magnesium were met by 69.7%, up to 59.2% for phosphorus, up to 79.8% for
manganese, up to 42.2% for iron and up to 64.1% for copper (RDA = Recommended
Dietary Allowances - the total daily needs).

1
Cu - copper

Fe -iron

Mn - manganese

P - phosphorus O Varietie Igman

1 \ \ \ \
Mg - magnesium B Varietie Darko

O Varietie Bosna

0 10 20 30 40 50 60 70 80 920

Graph 1. RDA for microelement contents in 100g of dry bean grain
RDA za sadrzaj mikroelemenata u 100g suhog graha

Data obtained from these studies show that if using local bean variety Bosna,
in 100 g of dry grains there are available stocks of magnesium in the amount of 49.6%
of RDA, 59.2% RDA of phosphorus, 54.9% RDA of manganese, 39,3% RDA of iron
and 64.1% RDA of copper (Graph 1).

The same weight of Darko dry grains provides RDA in the following
percentages: 52.6% of magnesium, 39.7% of phosphorus, 79.8% of manganese, 42.2%
of iron and 49.2% of copper. 100 g of grains of Igman provides 69.7% of magnesium,
42.8% of phosphorus, 74.4% of manganese, 30.6% of iron and 60.1% of copper RDA.

Conclusion

The studies of dry grains of domestic varieties (Bosnia, Igman and Darko),
performed in order to draw attention to their energy and nutritional value, resulted in
useful indicators. Recalculation of energy value of these cultivars was significantly
lower compared with the data provided by the USDA (2007) (100g of beans is 1393
kJ). For Bosnia cultivar, it is 526.92 kJ or 125.45 Kcal, Darko 532.64 or 126.8 Kcal,
and Igman 537.28 kJ or 120.35 Kcal. Yet, it is claimed that domestic bean cultivars
belong to nutritious vegetables as 100 g gives more than 25 kcal (105 kJ).
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Positive nutritional characteristics refer to mineral contents in dry bean grains
examined for the domestic varieties. The results suggest that using these dry beans in
the diet, we can meet the RDA for magnesium up to 69.7%, for phosphorus up to
59.2%, for manganese up to 79.8%, for iron up to 42.2% and for copper up to 64.1%
(RDA = Recommended Dietary Allowances - total daily needs).

Igman has the highest content of magnesium (207.6750 mg) in 100g of dried
beans, Bosna phosphorus (472.4484 mg) and copper (0.5277 mg), and Darko has the
highest content of manganese (1.5956 mg) and iron (6.0718 mg).

The results indicate the advantages of local bean selection, which, along with
the appropriate grain yields, is a good source of macro and micro nutrients.
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Sazetak

Grah je namirnica velike hranjive vrijednosti. U istoriji ljudske ishrane grah
nalazimo vrlo rano u upotrebi, a dostupnost tokom cijele godine omogucava njegovu
Siroku primjenu. Na prostorima Bosne i Hercegovine grah je uobicajena namirnica koja
je sastavni dio obroka, posebno u zimskom periodu. Cilj nam je da ovim radom damo
doprinos odabiru domacéih sorata graha, isti¢uéi energetske i nutritivne vrijednosti
sirovog zrna. Ispitivanja u ovom radu su obuhvatila tri domace sorte graha: Bosna,
Darko i Igman kod kojih su odredivani sadrzaji ugljikohidrata, proteina i masti
(energetski sadrzaj), te  sadrzaj minerala (bakar, Zeljezo, fosfor, mangan i
magnezijum). Rezultati ispitivanja ukazuju da  sadrZaj suhe materije 1 vode nije
uslovljen sortnim razlikama, ali sadrzaj ukupne masti varira od 0,84% (sorta Bosna)
do 1,73% (sorta Darko), a ukupnih Secera od 2,4% (sorta Bosna) do 3,36% (sorta
Darko i Igman). Utvrdeni sadrZaj proteina je od 21,18% u odnosu na suhu materiju kod
sorte Darko do 25,28 % kod sorte Bosna. Sadrzaj skroba se kretao od 65,78 % (sorta
Igman) do 67,04 % (Bosna). Ispitivane sorte graha sadrze znacajne koliCine
mikroelemenata, te se iz 100g sirovog zrna moZze unijeti u organizam: magnezija do
69,7%, fosfora do 59,2%, mangana do 79,8%, zeljeza do 42,2% i bakra do 64,1% RDA
(Recommended Dietary Allowances - ukupne dnevne potrebe organizma).

Kljucne rijeci: grah, sirovo zrno, energetski sadrzai, minerali, RDA

Azra Hadzié
E-mail address:

ahadzic@pf-unsa.ba

58 Agroznanje, vol. 14, br.1. 2013, 51-58



University of Banjaluka, Faculty of Agriculture
Originalan naué¢ni rad A g ro-
Original scientific paper k leds
UDK: 639.1.04+639.111.12 nowleage
DOI: 10.7251/AGRSR1301059U JOHF'”H]

Uticaj starosne dobi 1 mase tela na trofejnu vrednost
rogovlja srndaca (Capreolus capreoulus L.)

Milivoje Urosevi¢', Darko Drobnjak', Dragutin Matarugic?,
Branislav Zivkovié3, Milan Urogevi¢'

!Centar za ocuvanje autohtonih rasa, Beograd, Srbija
’Poljoprivredni fakultet u Banjoj Luci, Bosna i Hercegovina
LU “Jovan Serbanovi¢”, Zagubica, Srbija

Sazetak

Posmatrajuéi celokupan fond divljaci u Srbiji srnda¢ je najbrojniji pretstavnik
krupne divljaci. Odstrel srndaca pretstavlja znacajnu ponudu u lovnom turizmu nase
zemlje. Utvrdivanje uticaja starosne dobi i mase tela na trofejnu vrednost rogovlja
srnda¢a obavljeno je na srnda¢ina odstreljenim u Homolju. Posmatrani srndaci
odstreljeni su tokom tri lovne sezone, 2006/07., 2007/08. i 2008/09. na terenima LU
“Jovan Serbanovi¢” u Zagubici. Ukupno je odstreljeno 66 srndaéa (Capreolus
capreolus L.) 1 to: prve posmatrane sezone 16, druge 23 i trece 27. Svaka jedinka je
izmerena, posle evisceracije, da bi se utvrdila masa tela, zatim je odredena starosna dob
i shodno Pravilniku za ocenjivanje trofeja obavljeno je ocenjivanje rogovlja srndaca.
Podaci iz tri lovne sezone su statisticki obradeni izraCunavanjem koeficijenta korelacije
i t-testa. Analiziran je uticaj starosti na trofejnu vrednost rogovlja i uticaj telesne mase
na trofejnu vrednost. Na osnovu matematicko statisticke analize podataka o masi tela i
uzrastu odstreljenih srndaca, tokom analiziranog perioda moze se zakljuciti da masa
tela ne utie na kvalitet rogovlja srndaca, a uzrast u vremenu odstrela ima statisticki
znacajan uticaj.

Kljucne reci: srndaé, rogovlje, starost, masa tela, trofejna vrednost
Uvod
Ukupna povrsina lovista u Srbiji iznosi 8.828.438,29 ha. PoSumljenost loviSta
razlikuje se od regiona do regiona. Tako u Vojvodini poSumljenost iznosi svega 2,3%,
a u centralnoj Srbiji je 33%. Odstrel srndaca pretstavlja znac¢ajnu ponudu u lovnom

turizmu naSe zemlje. Utvrdivanje uticaja starosne dobi i mase tela na trofejnu vrednost
rogovlja srndaca obavljeno je na srndacina odstreljenim u Homolju. Povrsina lovista je
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68.286 ha (Zivkovi¢, 2003). Od te povrsine livade i pasnjaci zauzimaju 24.900 ha, a
vocnaci i1 vinogradi nalaze se na 2.715 ha, dok su vode i1 bare na 1.526 ha. Lovno
produktivna povrSina u ovom lovistu je 40.000 ha. Posmatraju¢i celokupan fond
divljaci u Srbiji srnda¢ je najbrojniji pretstavnik krupne divljacéi (Risti¢, 2008).

Pregled literature

Proucavaju¢i morfologiju parozaka srnecih rogova Hromas (2005) isti¢e da
trofejna vrednost zavisi od starosti jedinke. Kako navodi Ceovi¢ (1953) masa tela je
razliCita i zavisi od predela gde jedinke Zive, kao i1 od vrste 1 koli¢ine hrane koja im je
na raspolaganju. Masa tela muzjaka je oko 35 kg, a kod srna ne$to manja. Simonic¢
(1976) isti¢e da je masa tela srndaca 20-35 kg, a srna nesto niza.

Vitorovi¢ i saradnici (2003) utvrdili su da masa tela srndaca starijih od dve
godine iznosi 26,4 kg., a masa tela lanadi bila je 16,6 kg. Beukovi¢ i saradnici (2005)
analizirajuéi trofejne vrednosti srndac¢a odstreljenih na teritoriji Vojvodine utvrdili su
da od ukupnog broja odstreljenih srndaca 16,49% trofeja se nalazi u CIC-ovoj skali za
medalje.

O problemu odstrela mladih srnda¢a saopStava Pavlovi¢ (2011). U
Sumadijskom lovistu “Srebrnica” u periodu od 2002. do 2008. odstreljeni su srndaéi sa
prose¢nom staros¢u od 2,67 do 3,65 godina. Autor navodi da najveéi broj srndaca
pripada uzrastu ispod tri godine. Za isti vremenski period posmatrana je i trofejna
vrednost rogovlja i, vecina odstreljenih srndaca je u trofejnoj klasi do 69,99 CIC poena.
Gaci¢ (2005) navodi da specifi¢nost staniSnih uslova znacajno otezava lov, posebno u
pogledu procene starosti i trofejne vrednosti. Zbog toga najbolji muzjaci bivaju
odstreljeni pre nego Sto dostignu kulminaciju razvoja rogova. Pielowski (navedeno kod
Gaci¢, 2005) navodi da u Poljskoj blizu 10% jedinki dozivi 10 godina.

Kvalitet trofeja i masa tela bili su predmet istrazivanja Jovanoviéa i Corde
(1971). Istrazivanja su obavili na 206 pari rogovlja i 40 trupova. Utvrdili su da 55%
rogova je Skart, a cak 30% trofeja ima 70-100 CIC poena. Kada je re¢ o masi tela autori
su utvrdili da masa muzjaka, sa utrobom, iznosi 10-35 kg, a zenki 20-35 kg.

Materijal 1 metode

Posmatrani srnda¢i odstreljeni su tokom tri lovne sezone, 2006/07., 2007/08. i
2008/09. Na terenima LU “Jovan Serbanovi¢” u Zagubici. Ukupno je odstreljeno 66
srndaca (Capreolus capreolus L.) 1 to: prve posmatrane sezone 16, druge 23 i trece 27.
Svaka jedinka je izmerena, posle evisceracije, da bi se utvrdila masa tela, zatim je
odredena starosna dob i shodno Pravilniku za ocenjivanje trofeja obavljeno je
ocenjivanje rogovlja srndaca.

Podaci iz tri lovne sezone su statisticki obradeni izra¢unavanjem koeficijenta
korelacije i t-testa. Analiziran je uticaj starosti na trofejnu vrednost rogovlja i uticaj
telesne mase na trofejnu vrednost. Podaci su obradeni u programu Microsoft Office
Exel 2007.
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t- testom proverena je znacajnost koeficijenta korelacije na odredenom nivou
verovatnosti (p< 0,05 i p< 0,01).

Prema Petzu (2004) gruba aproksimacija visine povezanosti —koeficijenta
korelacije je:

r od 0,00 do + 0,20 nikakva ili neznatna povezanost
r od +£0,20 do + 0,40 laka povezanost

r od +£0,40 do £ 0,70 znacajna povezanost

r od £0,70 do +1,00 visoka ili vrlo visoka povezanost

Rezultati i diskusija

Svi rogovi ocenjeni su po CIC-ovoj tabeli za ocenjivanje rogovlja srndaca. U
sledecoj tabeli date su minimalne, maksimalne i srednje vrednosti CIC poena.

Tab. 1.Vrednosti CIC poena u tri posmatrane lovne sezone
The values of CIC points in three observed hunting season

Vrednost Godina
Value Year
2006/2007 2007/2008 2008/2009
Minimum/Minimum 21,20 19,80 19,20
Maksimum/Maximum 78,22 102,80 102,65
Srednja vrednost 46,33 52.23 50.30
Mean value
ULOVLIENI SRNDACI
10 LOVNA SEZONA 2006/2007

8 .
5
g °
wy
)8 4 ]
|

2 -

. | m B

1 2 3 4 5 6 7
Starost (god)

Graf. 1. Ucestalost starosne dobi ulovljenih srnda¢a
Age frequency of hunted roe deer

Kao $to je iz tabele vidljivo u tri posmatrane lovne sezone odstreljivani su
srndaéi slabog rogovlja. To jasno kazuje da je neophodno promeniti politiku odstrela i
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ne odstreljivati mlade muzjake, a mozda bi se moglo govoriti i 0 potrebi osvezavanja
krvi.

U prvoj posmatranoj godini, lovna sezona 2006./2007. ,(n = 16), minimalna
starost odstreljenog srdaca bila je dve godine, maksimalna sedam, a prosecna starost
iznosila je 3,81 godinu. Gruba aproksimacija visine povezanosti, r = 0.669368659
kazuje da postoji znacajna povezanost. Primenom t -testa na nivou verovatnoce (p<
0,05 1 p< 0,01) korelacija je statisticki znacajna.

Kada je re¢ o masi tela posmatranih srndaca, gruba aproksimacija visine
povezanosti, 1 = 0.215177175. Postoji laka povezanost na osnovu gore iznetog.
Primenom t- testa na nivou verovatnoée (p< 0,05 i p< 0,01) korelacija nije statisticki
znacajna.
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Graf. 2. Graficki prikaz korelacijskog faktora za telesnu masu u
lovnoj sezoni 2006/2007
Graphic representation of correlation factor in body weight in
hunting season 2006/2007

U drugoj lovnoj sezoni (2007/2008) odstreljena su 23 srnda¢a. Minimalna
starost bila je dve godine, maksimalna pet, a prosek je 4,73 godine. Kada se, kao u
prethodnom slucaju, posmatra gruba aproksimacija visine povezanosti za starost grla,
r=0.23727941. Postoji laka povezanost na osnovu gore iznetog. Primenom t- testa na
nivou verovatnoce (p< 0,05 i p< 0,01) korelacija nije statisticki znacajna. Ovo znaci da
uzrast, u ovom sluc¢aju, nije statisticki znacajno uticao na kvalitet trofeja.

Kada je re¢ o telesnoj masi odstreljenih srdaca, u ovoj sezoni, minimalna
vrednost bila je 14,00 kg, maksimalna 20,00 kg uz prose¢nu vrednost od 17,04 kg.
Gruba aproksimacija visine povezanosti, r = 0.248974568, kazuje da postoji laka
povezanost. Primenom t- testa na nivou verovatnoce (p< 0,05 i p< 0,01) korelacija nije
statisti¢ki znacajna.
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Graf. 3. Graficki prikaz korelacijskog faktora za starost u lovnoj sezoni 2007/2008
Graphic representation of age correlation factor in hunting season 2007/2008

Graf. 4. Ucestalost telesne mase odstreljenih srndaca
Frequency of body mass of hunted roe deer
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Tokom tre¢e godine posmatranja (2008/2009) odstreljeno je 27 srndaca.
Minimalna starost bila je dve godine, maksimalna pet uz prosecnu starost od 3,04
godine. Posmatrajuc¢i grubu aproksimaciju visine povezanosti, r = 0.869045923, postoji
vrlo visoka povezanost, na osnovu gore iznetog. Primenom t- testa na nivou
verovatnoce (p< 0,05 i p< 0,01) korelacija jeste statisticki znacajna. To znaci da je
uzrast srndaca znacajno uticao na kvalitet rogovlja.

Kada se posmatra telesna masa srndaca, tokom tre¢e godine proucavanja,
minimalna masa bila je 15,00 kg, maksimalna 19,00 kg uz prosecnu vrednost od 17,33
kg. Gruba aproksimacija visine povezanosti, r = 0.378290377, kazuje da postoji laka
povezanost.

Primenom t- testa na nivou verovatnoc¢e (p< 0,05 i p< 0,01) korelacija nije
statisticki znacajna.

Kada se posmatraju sve tri lovne sezone kumulativno, uocava se da je
minimalna starost odstreljenih srndaca bila dve godine, a najstariji odstreljeni imao je
sedam godina. Posmatrajuc¢i grubi aproksimaciju visine povezanosti, za uzrast u sve tri
lovne sezone, dobija se r = 0.483916926. To kazuje da postoji znacajna povezanost ,na
osnovu gore iznetog.

Primenom t-testa na nivou verovatnoce (p< 0,05) jeste statisticki znacjna, a pri
nivou verovatnoce ( p< 0,01) korelacija nije statisticki znacajna.

Graf. 5. Graficki prikaz korelacijskog faktora za starost po lovnim sezonama
Graphic representation of age correlation factor per hunting season

U slucaju telesne mase, tokom posmatrane tri godine, minimalna masa tela,
bez utrobe, bila je 14,00 kg, a maksimalna je iznosila 20,00 kg. Izraunavanjem grube
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aproksimacije visine povezanosti, r = 0.015575984, vidi se da ne postoji nikakva

povezanost.
Primenom t- testa na nivou verovatnoce (p< 0,05 i p< 0,01), korelacija nije

statisti¢ki znacajna.

Graf. 6. Graficki prikaz korelacijskog faktora za telesnu masu po lovnim sezonama
Graphic representation of correlation factor in body weight per hunting season

Zakljucak

Na osnovu matematicko statisticke analize podataka o masi tela i uzrastu
odstreljenih srndaca, tokom tri lovne sezone, u lovistu LU ,,JJovan Serbanovi¢*, moze
se zakljuciti da masa tela ne uti¢e na kvalitet rogovlja srndaca, a uzrast u vremenu
odstrela ima statisticki znacajan uticaj. Srndaci se odstreljuju isuviSe mladi. Takvim
neodgovaraju¢im odstrelom, ne dozvoljava se jedinkama da razviju rogovlje do

maksimalne trofejne vrednosti.
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Effect of Age on Body Weight at Trophy Value of
Antlers in Roe Deer (Capreolus capreolus L.)
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Abstract

Taking into account the entire game resources, the roe deer is the most
representative big game in Serbia. Roe deer hunting represents a significant offer in
hunting tourism in our country. Determining the impact of age and body mass on the
trophy value of antlers was carried out on the shot roe deer in Homolje. The shot deer
were observed during three hunting seasons 2006-07, 2007-08 and 2008-09 in the
courts of the Hunting Association Jovan Serbanovic in Zagubica. The total of 66 roe
deer (Capreolus capreolus L.) was shot as follows: 16 in the first season, 23 in the
second and 27 in the third. Each specimen was measured after evisceration in order to
determine the mass of the body, then age was determined and according to the Rules
for the evaluation, the trophy value of antlers was evaluated. The data from three
hunting seasons were statistically analysed by calculating the correlation coefficient
and t-test. The effect of age and body mass on the trophy value of antlers was analysed.
Based on the mathematical and statistical analysis of the data on the body mass and age
of shot roe deer during the analysed period, we can conclude that body mass did not
affect the quality of antlers in roe deer, whereas age had a statistically significant effect
at the time of shooting.

Key words: roe deer, antlers, age, body mass, trophy value
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Prinos i sadrzaj ulja u zrnu soje kod
organskog i1 konvencionalnog nacina gajenja
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Sazetak

Dvogodisnje istrazivanje je sprovedeno u uslovima organske i konvencionalne
tehnologije gajenja na karbonatnom ¢ernozemu posle pSenice kao preduseva. Faktori
ispitivanja bili su tri sorte soje razliCite grupe zrenja koje su sejane na tri razliCite
gustine setve $to je predstavljalo drugi faktor ispitivanja. Podaci su obradeni analizom
varijanse po metodi dvofaktorijalnog split — plot ogleda, gde su faktori ispitivanja:
sorta i gustina setve, a razlike izmedu tretmana testirane su LSD-testom. Cilj ovog rada
bio je da se utvrdi prinos i sadrZaj ulja u zrnu soje u zavisnosti od genotipa i gustine
setve kod organskog i konvencionalnog nacina gajenja. ProseCan prinos u
konvencionalnoj tehnologiji proizvodnje iznosio je 4,84 t ha™ i bio je veéi u poredenju
sa ekoloskim nacinom proizvodnje gde je zabeleZen prinos od 4,68 t ha”'. Utvrden je
vecéi procenat ulja u ekoloskoj proizvodnji (21,88 %) u odnosu na konvencionalnu
proizvodnju (21,68 %).

Kljucne reci: konvencionalna i organska proizvodnja, prinos, soja, ulje
Uvod

U proizvodnji soje tezi se ostvarenju visokih i stabilnih prinosa po jedinici
povrsine dobrog kvaliteta, odnosno visokog sadrzaja proteina i ulja.

U praksi proizvodaci pokusavaju na razli¢ite nacine da dodu do ovog cilja.
Jedan od nacina je kori$¢enje razli¢itog oblika vegetacionog prostora, odnosno setva
soje na razlicita rastojanja biljaka u redu. Broj biljaka po jedinici povrsine je prva
komponenta prinosa i ako ona nije u optimumu sve naknadne intervencije ka poveéanju
prinosa ostaju bezuspe$ne. Soja viSe nego bilo koji drugi usev reaguje na promenu
gustine sklopa (Reli¢, 1996). Na povecanje prinosa moZe se uticati povecanjem gustine
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sklopa 1 izborom sorte (Varga, 1986). Sojino zrno se koristi u vidu raznih preradevina
za ljudsku ishranu, stoga je nephodno da deo proivodnje soje bude bez primene
mineralnih dubriva i pesticida. Prema definiciji koju daje NOBS — National Organic
Standards Board u SAD (1995) organska poljoprivreda je sistem ekoloskog upravljanja
proizvodnjom koji promoviSe i unapreduje biodivrzitet, kruzenje materija i biolosku
aktivnost zemlji§ta (Kovacevi¢ i Oljaca, 2005). Trgovina organskim proizvodima u
poslednje 4 godine porasla je sa 25 na 40 milijardi dolara. Cene organskih proizvoda i
dalje su visoke, uprkos povecanoj prodaji i u proseku su vise za 15 do 30 % u
poredjenju sa proizvodima dobijenim konvencionalnim metodama proizvodnje
(Ministarstvo poljoprivrede, Sumarstva i vodoprivrede Republike Srbije, 2009).

Cilj ovog rada bio je da se utvrdi prinos i sadrzaj ulja u zrnu soje u zavisnosti
od genotipa i gustine setve kod organskog i konvencionalnog nacina gajenja.

Materijal 1 metode rada

Ispitivanje grupe zrenja i gustine setve na prinos i sadrzaj ulja u zrnu soje
obavljeno je u uslovima organske i konvencionalne proizvodnje na oglednom polju
Fakulteta za biofarming Megatrend univerziteta u opStini Backa Topola na
karbonatnom ¢ernozemu, posle pSenice kao preduseva tokom 2010. i 2011. godine. U
ogledu su koriS¢ene tri sorte, razlicite grupe zrenja, stvorene u Institutu za ratarstvo i
povrtarstvo u Novom Sadu: Galina, ranostasna sorta, pripada 0 grupi zrenja; Sava,
srednjestasna sorta iz I grupe zrenja i Mima, kasnostasna sorta, po duzini vegetacije
pripada II grupi zrenja. Ogled je bio dvofaktorijalan i postavljen po planu podeljenih
parcela u Cetiri ponavljanja, gde su velike parcele bile sorte, a podparcele tri gustine i
to 400.000, 500.000 i 600.000 biljaka na hektar. Veli¢ina osnovne parcelice iznosila je
17,5 m®. Setva je obavljena ru¢no u motiicom izvucene brazdice na dubini 5 cm.
Seme je pre setve bilo inokulisano Nitraginom (mikrobiolosko dubrivo). Ogled u
ekoloskoj proizvodnji je dva puta ru¢no okopavan (prvi put kada je usev soje imao prvi
troperi list, a drugi put pre sklapanja redova). U konvencionalnoj proizvodnji
primenjene su hemijske mere borbe protiv korova. U fazi 1. do 3. troliske primenjen je
herbicid Pivot (1 1 ha™), a drugo suzbijanje korova pre podetka cvetanja obavljeno je
preparatom Fusilade forte u koli¢ini 1,3 1 ha”. Tretiranje je izvrSeno lednom
prskalicom zapremine 12 litara. Zetva je obavljena ruéno, (uzete su biljke iz dva
srediSnja reda bez Ceonih biljaka i pazljivo su vezane u snopove), a vrSidba je
obavljena Winterstaigner kombajnima za oglede soje u Institutu za ratarstvo i
povrtarstvo u Novom Sadu. Ovrseno zrno je izmereno, utvrden sadrzaj vlage koji je
sveden na 13 % i na osnovu toga izracunat prinos po jedinici povrsine. Od ovrSenog
zrna, odmereno je 200 g za ispitivanje sadrzaja ulja u zrnu. Sadrzaj ulja u zrnu utvrden
je pomocu DA-700 FLEXI-MODE NIR/VIS spektrofotometra (BaleSevi¢-Tubi¢ et al.,
2007) 1 odnosi se na zrmo sa 13 % vlage. Podaci su statisticki obradeni analizom
varijanse po metodi dvofaktorijalnog ogleda (split-plot) da bi se utvrdio efekat
varijanti, kao i postojanje interakcije primenom testa najmanje znacajnih razlika
(Hadzivukovi¢, 1991).
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Rezultati i diskusija

U proseku za obe tehnologije gajenja izmeren je prosetan prinos od 4,71 t ha™,
s tim da je u konvencionalnoj tehnologiji proizvodnje iznosio 4,84 t ha™ i bio je veéi u
poredenju sa ekoloskim naginom proizvodnje gde je zabeleZen prinos od 4,68 t ha™
(Tab. 1).

Tab.1. Prinos soje u organskoj i konvencionalnoj tehnologiji gajenja (t ha™).
Yield of soybean in organic and conventional cultivation technology (t ha'I).

25 Gustina / Density, B LSD

[=}

35 2| Sorte/

EQ% A 400000 | 500000 | 600000 1% | 5%
Galina 4,55 4,99 471 | 475 A 046 | 030

S o

ég Sava 4,15 4,52 423 | 430 B 023 | 0,17

S S0

an .

5S | Mima 5,01 5,06 487 | 498 | AXB | 041 | 030
XB 4,57 4,86 460 | 468 | BxA | 056 | 038

g Galina | 481 491 478 484 | A | 047 | 031

S =

§§ Sava 4,63 4,63 443 |456| B 027 | 0,19

(=) .

: 5 Mima 5,16 5,10 509 |[512| AXB | 046 | 034

o O _

M XB 4,87 4,88 477 |484| BXA | 056 | 041

Prosek /Average 4,71

Kod obe tehnologije gajenja analizom prose¢nih prinosa sorti zabeleZen je
statisticki vrlo znac¢ajno veéi prinos sorte Mima u odnosu na sortu Sava. Uticaj gustine
setve kod organskog gajenja bio je visoko znaCajan. Sa gustinom setve od 500 000
biljaka ha™ postignut je vrlo znagajno veéi prinos u poredenju sa ostalim ispitivanim
gustinama. Gustina setve kod konvencionalnog nacina gajenja nije znacajno uticala na
visinu prinosa. Analizirane interakcije (BxA) kod obe tehnologije gajenja bile su
znacajne.

Sadrzaj ulja u zrnu ubraja se u hemijske osobine zrna.

Procenat ulja u zrnu soje pod jakim je uticajem faktora spoljne sredine i on
znatno varira u zvisnosti od lokaliteta, godine i vremenskih uslova u pojedinim
godinama (Vidi¢ i sar., 2002). Prosecan sadrZaj ulja za oba nacina proizvodnje iznosio
je 21.78 %, s tim da je u organskoj tehnologiji gajenja iznosio 21,88 %, a u
konvencionalnoj proizvodnji 21.68% (Tab.2).
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Tab. 2. Sadrzaj ulja u zrnu soje u organskoj i konvencionaloj tehnologiji gajenja (%)
Oil content in soybean grain in organic and conventional production (%)

S g Gustina / Density, B LSD

5 2| Sorte/

S 9 . - Faktor/

& = | Variety, XA Factor

ES A 400 000 | 500000 | 600 000 1% | 5%
Galina 19.96 19.75 19.14 | 19.61 A 1.19 | 0.79

S o

% 5| Sava 21.16 2149 | 2081 |2115| B 0.58 | 0.42

5, So

a0 .

5 S| Mima 25.81 25.02 23.80 | 24.88 | AxB | 100 | 0.73
XB 2231 22.08 2125 | 2188 | BxA | 121 | 098

2| Galina | 1906 18.95 1920 | 19.07 | A 139 | 0.92

S =

§ § Sava 21.40 20.83 2043 | 20.89 B 0.97 | 0.71

o .

g § Mima 25.30 25.55 24.40 | 25.08 | AxB 1.68 | 1.22

EC| _

M X B 21.92 21.78 2134 | 2168 | BXA | 174 | 136

Prosek /Average 21,78

U oba nacina proizvodnje sorta Mima imala je vrlo znacajno veci sadrzaj ulja
u odnosu na druge dve ispitivane sorte. To se podudara sa istrazivanjima Dozet i sar.
(2007) 1 Dozet i sar.(2008) koji iznose da je sadrzaj ulja u zrnu soje usovljen genetskim
uticajem. Zabelezeno je opadanje sadrZaja ulja u zrnu sa povecanjem gustine setve kod
oba nacina proizvodnje.

U proseku za obe tehnologije proizvodnje, regresionom analizom utvrdena je
negativna korelacija izmedu sadrzaja proteina i ulja u zrnu soje (Graf 1). Takav rezultat
se slaze sa navodima Surlan Momirovi¢ (1987), Hrusti¢ i saradnici (2002) i Dozet
(2009).

Kod obe ispitivane tehnologije proizvodnje utvrdena je visoka negativna
korelacija izmedu sadrzaja proteina i ulja u zrnu soje, organska 0917, a
konvencionalna -0.86" (Tab. 2). Ovi rezultati su u saglasnosti sa istraZivanjima Brim i
Burton (1979) koji navode da povecanje sadrzaja proteina dovodi do smanjenja
sadrzaja ulja. Do sli¢nih rezultata su dosli McKendry (1985), Brumer et al. (1997),
Hongxia & Burton (2002), Miladinovi¢ i saradnici (2004), Pordevié i saradnici (2005),
buki¢ i saradnici (2007), Dozet i saradnici (2009) koji su, takode, ustanovili znac¢ajnu
negativnu korelaciju izmedu sadrzaja proteina i ulja u zrnu soje. Ostale ispitivane
korelacije nisu bile znacajne.
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Graf 1. Regresiona analiza izmedu sadrzaja proteina i ulja
Regression analysis between protein and oil content

Tab. 3. Korelacija izmedu ispitivanih osobina u organskom i konvencionalnom gajenju
Correlation between examined properties in organic and conventional

production
. . . . Prinos / Proteini / . .
Organska proizvodnja / Organic production Yield Proteins Ulje /0il
Prinos / Yield 1.00
Proteini / Proteins -0.03 1.00
Ulje / Oil -0.06 -0.917 1.00
Konvencionalna proizvodnja / Prinos / Proteini / Ulje /0l
Conventional production Yield Proteins
Prinos / Yield 1.00
Proteini / Proteins 0.00 1.00
Ulje / Oil -0.12 -0.86" 1.00
p<0.05" p<0.01"

Zakljucak

Na osnovu dobijenih dvogodisnjih rezultata proucavanja prinosa i sadrzaja ulja

u zrnu soje kod organskog i konvencionalnog gajenja moze se zakljuciti sledece:
e U proseku za obe tehnologije gajenja izmeren je prinos od 4,71 t ha™', s tim da
je u konvencionalnoj tehnologiji proizvodnje iznosio 4,84 t ha™ i bio je veéi u
poredenju sa ekoloskim nac¢inom proizvodnje gde je zabelezen prinos od 4,68 t

ha!
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e Kod obe tehnologije gajenja analizom prosecnih prinosa sorti zabelezen je
statisticki vrlo znacajno veéi prinos sorte Mima u odnosu na sortu Sava.

e Uticaj gustine setve na prinos kod organskog gajenja bio je visoko znacajan.
Sa gustinom setve od 500 000 biljaka ha™ postignut je vrlo znaGajno veéi
prinos u poredenju sa ostalim ispitivanim gustinama, dok kod
konvencionalnog nacina gajenja nije imao uticaja

e U organskoj tehnologiji gajenja zabelezen je visi sadrzaj ulja u zrnu u odnosu
na konvencionalni nacin gajenja

e Sadrzaja ulja u zrnu opadao je sa poveéanjem gustine setve kod oba nacina
proizvodnje

e Kod obe ispitivane tehnologije proizvodnje utvrdena je visoka negativna
korelacija izmedu sadrzaja proteina i ulja u zrnu soje

Napomena

Rad predstavlja deo istrazivanja na projektu III 46006 ,,OdrZziva poljoprivreda i
ruralni razvoj u funkciji ostvarivanja strateSkih ciljeva Republike Srbije u okviru
dunavskog regiona” i projekta TR 31031 ,,Unapredenje odrzivosti i konkurentnosti u
organskoj biljnoj 1 stocarskoj proizvodnji primenom novih tehnologija i inputa® koji se
finansiraju od strane Ministarstva prosvete i nauke Republike Srbije.
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Abstract

A two-year study was conducted under conditions of organic and conventional
growing technologies on calcareous chernozem soil after wheat as a preceding crop.
Test factors were three varieties of soybean, which were sown at three different
planting densities, this being a second test factor. Data were analysed by analysis of
variance using split - plot experimental design, where the factors of examination,
namely variety and sowing density and the differences between treatments were tested
by LSD test. The aim of this study was to determine the yield and oil content in
soybean grain depending on the genotype and planting density in organic and
conventional cultivation. The average yield in the conventional production technology
was 4.84 t ha” and was higher in comparison with organic production method where
the recorded yield was 4.68 t ha. There was a higher percentage of oil in organic
production (21.88 %) compared to conventional production (21.68 %).
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Sazetak

Poljoprivreda je jedan od stubova ekonomskog razvoja Republike Srbije, a
njen znaCaj za nacionalnu ekonomiju, pored ekonomske ima i socijalnu i ekolosku
komponentu. Medutim, pored velikog potencijala u sektoru poljoprivredne proizvodnje
koji je rezultat povoljnih klimatskih uslova, prirodnih karakteristika zemljiSta i
raspolozivih vodnih resursa, on nije optimalno iskoriS¢en. Upravo zbog ovakvog
potencijala poljoprivreda u Srbiji ne predstavlja obi¢nu privrednu granu, buduci da je u
svim opstinskim ili regionalnim strategijama definisana kao jedan od strateskih pravaca
razvoja. Medutim, uspesno ukljucivanje u medunarodno trziste ograni¢ava nedovoljan
asortiman prehrambenih proizvoda u odnosu na aktuelnu ponudu u razvijenom svetu,
pri ¢emu je zapostavljeno istrazivanje za vece iskoris¢enje postoje¢ih kapaciteta kroz
uvodenja novih linija i proizvoda. Kao ogranicavajuéi faktor istice se osciliranje
kvaliteta trziSnih proizvoda kako zbog nepostojanja standarda tako i zbog nepostovanja
i nedovoljne kontrole postoje¢ih standarda. Takode, sporo je prilagodavanje trzisnim
kriterijumima poslovanja koji se baziraju na uvodenju savremenih sistema
menadzmenta i marketinga. Nedovoljna predvidivost u poslovanju prehrambene
industrije uslovljena je nepostojanjem dugoro¢nih ugovornih odnosa izmedu
prehrambene industrije 1 proizvodaca sirovina, kao 1 nepostojanjem trZi$ne
integrisanosti, primarne poljoprivredne proizvodnje i industrije koja za svoj input
koristi upravo poljoprivredne proizvode.

Kljucne reci: primarana poljoprivredna proizvodnja, prehrambena industrija,
standardi, udruZzenja, konkurentnost

Uvod

Nacionalna politika Republike Srbije zasniva se na ¢lanstvu u Evropskoj uniji
(EU) 1 Svetskoj trgovinskoj organizaciji (STO). Shodno tome, Srbija mora da prihvati
njihova pravila, ali i da tezi S§to boljem pozicioniranju u pregovorima. U skladu sa
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takvom politikom Srbija se odrice strategije samodovoljnosti za bilo koji proizvod §to
podrazumeva liberalizaciju trzista i slobodnu trgovinu sa ostalim zemljama. Budu¢i da
Srbija ima za cilj da postane ¢lan EU i STO, poljoprivredu treba pripremiti za
konkurenciju na razvijenom trziStu koje ¢e biti oslobodeno trgovinskih barijera.
Postojece bilateralne sporazume u slobodnoj trgovini sa susednim zemljama Srbija je
2006. godine zamenila jednim u okviru CEFTA (Central European Free Trade
Agreement) sporazuma ¢ime je pristupila trziStu od oko 27 miliona stanovnika i
prihvatila odgovornost da ga realizuje u cilju promovisanja trgovine u ovom regionu.
Takode, Sporazum o stabilizaciji i pridruzivanju (SSP) daje kvantitativno nov nivo
preferencijalnim odnosima razmene poljoprivrede Srbije sa poljoprivredom Evropske
unije, jer obezbeduje asimetri¢nost u korist Srbije prema kome Evropska zajednica
potvrduje i nastavlja svoj bescarinski uvoz poljoprivrednih i prehrambenih proizvoda iz
Srbije, a Srbija postepeno smanjuje svoje carine i ostale carinske dazbine, tokom
tranzicionog perioda od 5 godina, za najveéi broj ovih proizvoda (Pajevié, 2008).

Performanse sektora primarne poljoprivredne proizvodnje

Primarna poljoprivredna proizvodnja je jo§ uvek bitan c¢inilac ukupne
nacionalne ekonomije, pre svega zbog njenog uce$¢a u BDP i ukupnoj zaposlenosti.
UceS¢e primarne poljoprivredne proizvodnje u ostvarenom BDP-u konstantno se
smanjuje od pocetka 2000. godine, te je u 2007. godini iznosilo 8,7%, a ucesce
prehrambene industrije, proizvodnje pica i duvana u ostvarenom BDP (u periodu 2001-
2008. godina) iznosilo je 5,5% gde se takode uocava tendencija stalnog smanjenja
(http://webrzs.stat.gov.rs/axd/index.php). Tako u ovom sektoru dolazi do smanjenja
ucesca u BDP, on znacajno doprinosi ostalim industrijskim sektorima privrede Srbije
koji direktno zavise od sirovina iz poljoprivrede, zatim industriji inputa za
poljoprivredu, kao i prate¢im usluznim delatnostima. Ukoliko se izvr$i komparativna
analiza sa drugim evropskim tranzicionim zemljama, uc¢esc¢e poljoprivrede u ukupnoj
zaposlenosti u Srbiji 1 dalje je relativno visoko. U poljoprivredi radi 21,4 % zaposlenih
Sto predstavlja oko 18 % aktivnog stanovniStva. Povecana zavisnost od poljoprivrede
rezultat je nepovoljnih trendova na trziStu rada, odnosno smanjene moguénosti
zapoSljavanja i niske investicione aktivnosti. Medutim, nepovoljni trendovi uticu i na
zaposlenost u poljoprivrednom sektoru jer skoro 5% od ukupno zaposlenih u avgustu
2008. godine vise ne radi u poljoprivrednoj delatnosti. Tesko je proceniti koliki je
uticaj krize u ovome, budu¢i da smanjenje zposlenosti moze biti i posledica poboljSanja
tehnologije u poljoprivrednoj proizvodnji, koja nuzno zahteva manje angazovanje
radne snage. Medutim, tempo smanjenja radne snage veci je nego uobiCajeno, a
primetno je i smanjenje investicija u nove tehnologije od pocetka krize (Zivkov i sar.,
2009).

Prema podacima Zavoda za statistiku Republike Srbije (Tabela 1.), troskovi
hrane, pi¢a i duvana i pored kontinuiranog smanjenja uceséa i dalje su visoko
zastupljeni u troSkovima porodi¢nih budzeta u Srbiji. Ovo ucesc¢e je 2000. godine
iznosilo 54,0%, a 2008. god. 45,8%. Ovakvo stanje ukazuje na joS§ uvek nizak standard
stanovni$tva i time nedovoljan kvalitet Zivota, buduci da malo sredstava preostaje za
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zadovoljavanje ostalih potreba koje nisu egzistencijalne prirode. To je posledica
nedovoljno liberalizovanog trziSta i monopolskog polozaja preradivaca i trgovaca.
Ocekuje se da ¢e se ovo stanje promeniti tokom 2010. godine u kojoj sledi dalja
liberalizacija trziSta na osnovu obaveza u okviru sporazuma CEFTA (zemlje ¢lanice su
se obavezale na dalju liberalizaciju i uklanjanje vancarinskih barijera u trgovini),
primena sporazuma o slobodnoj trgovini sa Turskom (od januara 2010. godine) i druga
godina primene sporazuma o stabilizaciji i1 pridruzivanju izmedu EU i Republike Srbije
(SSP) (Ministarstvo poljoprivrede, Sumarstva i vodoprivrede Republike Srbije, 2010).
Privatna gazdinstva dominiraju poljoprivredom u Srbiji i koriste vise od 90%
poljoprivrednog zemljiSta, dok preostalih 10% poljoprivrednog zemljista koriste
drzavna/javna preduzeca i zadruge (Hopi¢, 2008). Takode, procenjuje se da u Srbiji
ima oko 871.000 privatnih gazdinstava, pri ¢emu vecéina privatnih domacinstava ima
male zemljiSne posede koji se sastoje od nekoliko odvojenih parcela. Medutim,
registrovano je 441.893 poljoprivrednih gazdinstava (Tabela 2.) (http://www.trezor.gov.
rs/rpg-statistika-cir.html). Najveci broj registrovanih gazdinstava ima zemljiSne posede
od 2-5 ha, a najmanje gazdinstava ima posede od 15-20 ha i preko 20 ha. Velika
gazdinstva (preko 10 ha) najve¢im delom su registrovana u Juzno-Banatskom i JuZno-
Backom okrugu, a manjim delom u Nisavskom i P¢injskom okrugu; najveci broj
gazdinstava sa srednjom veli¢inom poseda (5-15 ha) se nalazi u Mac¢vanskom i JuZzno-
Banatskom okrugu, a najmanji u Pirotskom i Péinjskom okrugu (Hopié, 2008).

Analiza stanja u prehrambenoj industriji Srbije

Dominantne grane prehrambene industrije su: proizvodnja brasna i proizvoda
od brasna, proizvodnja jestivog ulja i proizvoda od ulja, proizvodnja Secera,
proizvodnja i prerada povréa i voca, proizvodnja sterilizovanog i pasterizovanog mleka
1 mleénih proizvoda, proizvodnja mesa i1 preradevina od mesa, proizvodnja
konditorskih proizvoda, alkoholnih i bezalkoholnih pica. Izgradenost i stepen tehnicko-
tehnoloske opremljenosti prehrambene industrije uglavnom nije ogranicavajuéi faktor
rasta poljoprivredne proizvodnje, ali je on znacajno razli¢it posmatrano po sektorima.

Odreden broj preduzeca nalazi se na samom vrhu tehnicko-tehnoloske
opremljenosti i raspolaZze visokoobrazovnim kadrovima, dok druga preduzeca zaostaju
za savremenim tehnoloSkim 1 marketinskim zahtevima. Od pocetka procesa
privatizacije, najviSe je investirano u industriju ulja, piva, mleka, konditorskih proizvoda i
u industriju za preradu vode, dok s druge strane manje investicije 1 manja tehnoloska
opremljenost se evidentiraju u industriji za preradu SeCera, mesa, voca i povrca.
Istovremeno, postoji relativno niska iskori$¢enost kapaciteta prehrambene industrije (stepen
iskori$¢enosti kapaciteta, koji su projektovani za nekada trziste SFRJ, kreé¢e se od 30%—
50%). Najvisi stepen iskoris¢enosti postoji kod kapaciteta za proizvodnju mineralne vode,
uljara, mlinova, kapaciteta za preradu voca i povréa, za proizvodnju konditorskih
proizvoda, pivara, mlekara i Se¢erana. Najmanji stepen iskoriS¢enosti je kod kapaciteta
za preradu stocne hrane i klanica, $to uzrokuje neefikasnost u poslovanju i slabu
konkurentnost ovog sektora.
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Tab. 2. Broj upisanih poljoprivrednih gazdinstava po filijalama uprave za trezor
Number of registered agricultural holdings by branches of the Treasury

Ii;i?l Naziv filijale 31.12.09
Branch name

No.
1. Subotica 22.517
2. Sabac 21.391
3. Novi Sad 20.767
4. Valjevo 20.168
5. Ni§ 19.839
6. Kragujevac 19.523
7. Leskovac 19.460
8. ZajeCar 19.237
9. Uzice 18.741
10. Zrenjanin 17.118
11. Krusevac 16.852
12. Sremska Mitrovica 16.842
13. Pancevo 15.783
14. Jagodina 15.693
15. Cagak 14.769
16. Sombor 13.875
17. Kraljevo 13.589
18. Prokuplje 12.704
19. PoZzarevac 12.310
20. Vranje 12.170
21. Novi Pazar 11.633
22. Loznica 10.920
23. Vrbas 10.900
24, Smederevo 10.703
25. Pirot 8.282
26. Prijepolje 8.259
27. Novi Beograd 6.933
28. Kikinda 6.812
29. Cukarica 6.606
30. Vrsac 6.281
31. Vozdovac 5.542
32. Palilula 2.988
33. Kosovska Mitrovica 2.363
34, Stari Grad 323

Ukupno 441.893

Izvor: Ministarstvo finansija Republike Srbije, Uprava za trezor, http://www.trezor.gov.rs/

rpg-statistika-cir.html

Source: Ministry of Finance of the Republic of Serbia, Treasury Administration
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Neki od faktora koji su dominantni uzrocnici problema u poslovanju i koji

ograni¢avaju modernizaciju i rast proizvodnje jesu sledeci:

Proces privatizacije. Privatizacija u poljoprivredi bila je pracena
organizacionim i vlasni¢kim izdvajanjem prehrambene industrije iz sastava
kombinata i bila je optereCena nizom problema: nereSenim svojinskim
odnosima na zemljistu, prekidanjem dugoro¢nih i ¢vrstih vertikalnih veza u
reprolancu, izostankom ulaganjima novih vlasnika u pokretanje procesa
proizvodnje, nemoguénoscéu privatizacije (prodaje i sl.)

Visoka opterecenja rada (porezi i dopirnosi na zaradu), obaveza uplate PDV u
trenutku fakturisanja proizvoda ili usluge (na nenapla¢ena potraZivanja),
visoka i brojna administrativna i poreska opterecenja - destimuliSu nova
investiciona ulaganja i veoma Cesto usmeravaju poslovanje u zonu ,,sive*
ekonomije (Unija poslodavaca Srbije i Austrijska agencija za razvoj [ADA],
2010).

Nedostatak povoljnih eksternih izvora finansiranja za ulaganja u tehni¢ko
tehnoloski razvoj, razvoj proizvoda/usluga, za uceS¢e na medunarodnim
sajmovima i sl.

Visoka nelikvidnost MSP i otezana mogucnost servisiranja dugova. Rezultati
ankete Unije poslodavaca R. Sribje, sprovedene na uzorku od 648 privrednih
subjekata u grani poljoprivrede (primarna poljoprivredna proizvodnja,
industrija hrane i pi¢a, duvanska industrija, ribarstvo i vodoprivreda), ukazuju
da su mala preduze¢a i preduzetnici najranjivije kategorije i da su ove
kategorije imale najviSe problema sa likvidno$éu u 2010. godini (Unija
poslodavaca Srbije i Austrijska agencija za razvoj [ADA], 2010).

Zakljucak

Poljoprivreda je, sa agroindustrijom, nesporna razvojna $ansa Srbije, i njena se

uloga i znaCaj u nacionalnoj ekonomiji nefe smanjivati. Medutim, kako bi
poljoprivreda zaista iskoristila svoje Sanse i osposobila se za intenzivnu proizvodnju i
vedi izvoz, dva sustinska i strukturna problema na trziStu poljoprivredno prehrambenih
proizvoda traze konstruktivno resavanje i koordiniranu ulogu svih institucija vlasti:

1) jacanje konkurencije na trziStu otkupa i1 maloprodaje poljoprivrednih

2)

proizvoda i sankcionisanje zloupotreba dominantnog polozaja od strane jednog
broja kompanija (u sadasnjem trenutku trziSte karakteriSe trziSna struktura
oligopsona, odnosno jaka pregovaracka mo¢ malog broja kompanija u
otkupu);

prevodenje tokova otkupa iz ,sive” ekonomije u regularne kanale; siva
ekonomija vodi neravnopravnim uslovima takmicenja firmi koje posluju po
zakonu i onih koji ga izbegavaju, a dominacija sive ekonomije primetna je ne
samo u prodaji proizvoda, ve¢ 1 u poslovanju/prijavljivanju firmi,
zapoSljavanju radnika 1 sl.
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Pri tom, mora se ista¢i da koliko god bile dobre, izolovane aktivnosti MPSV
R. Srbije u ovom segmentu nisu dovoljne za promene i tek uklju¢ivanje svih institucija,
posebno sudske i zakonodavne vlasti — moze voditi ka reSavanju evidentnih problema u
funkcionisanju trzista poljoprivrednih proizvoda.

Napomena

Rad je deo istrazivanja na projektu Il — 46006 “Odrziva poljoprivreda i ruralni
razvoj u_funkciji ostvarivanja strateskih ciljeva Republike Srbije u okviru dunavskog regiona”
finansiranog od strane Ministarstva prosvete i nauke Republike Srbije.
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The Analysis of Performances in Primary Agricultural
Production and Food Industries of Serbia

. . .1 .. -1 verl
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Abstract

Agriculture is one of the pillars of economic development of Serbia, and its
importance for national economy, besides economic and social, has an ecological
component, too. However, despite the large potential in the agricultural sector, which is
the result of favourable climatic conditions, natural features of land and available water
resources, it is not optimally utilised. Owing to this potential, agriculture of Serbia is
not an ordinary economic sector as all municipal or regional strategies defined it as one
of the strategic directions of development. However, a successful participation in
international markets is limited due to an insufficient range of food products compared
to the current offer in the developed world, whilst research has been neglected for
greater utilisation of existing capacities through the introduction of new lines and
products. One of the limiting factors is fluctuation in the quality of market products
because of the lack of standards and due to non-compliance and insufficient control of
the existing standards. Also, there is slow adjustment to the business market criteria
that are based on the introduction of modern systems of management and marketing.
Lack of predictability in the business of food industry is conditioned by the lack of
long-term contractual relationships between the food industry and producers of raw
materials and lack of market integration, primary agricultural production and the
industry using agricultural products as their input.

Key words: primary agricultural production, food industry, standards,
associations, competitiveness

Branko Mihailovi¢
E-mail address:
brankomih@neobee.net

Agroznanje, vol. 14, br.1. 2013, 77-85 85






University of Banjaluka, Faculty of Agriculture

Originalan nau¢ni rad A gro-
Original scientific paper k ledo
UDK: 633/635:631.117.2 howieage
DOI: 10.7251/AGRSR1301087C Journal

Evidencija, procena, kvantifikacija i analiza poslovanja
porodi¢nih poljoprivrednih gazdinstava

-7l -7l v <72
Slobodan Cerani¢', Tamara Paunovi¢', Nebojsa Novkovié

! Poljoprivredni fakultet, Beograd, Srbija
? Poljoprivredni fakultet, Novi Sad, Srbija

Sazetak

Kada je u pitanju poljoprivredna proizvodnja Srbije, onda se porodicna
poljoprivredna gazdinstva mogu smatrati osnovnim subjektom. Svojim nastojanjima da
se priklju¢i Evropskoj uniju, Srbija je jasno stavila do znanja da na tom putu agrarni
sektor mora da dozivi korenite promene. Naime, taj put ¢e biti dosta tezak, jer se pred
nas postavlja zadatak sprovodenja organizaciono-ekonomskih mera u cilju uskladivanja
sa standardima sa EU. Posebno slozena situacija je na gazdinstvima u oblasti
evidencije i analize poslovanja poljoprivrednih gazdinstava. Ovakva situacija dovodi
vlasnike u dosta nepovoljan poloZzaj, jer nisu u stanju da kvantifikuju ulaganja a ni
ostvarene rezultate. Situacija se posebno komplikuje kada porodi¢na poljoprivredna
gazdinstva zatraZe nov€ana sredstva, po bilo kom osnovu. Tada davaoci sredstava
skoro da nemaju nikakvu predstavu o rezultatima poslovanja gazdinstva, njegovoj
ekonomskoj moc¢i i1 perspektivama. Bilo kakav sistem evidencije na porodi¢nim
gazdinstvima ovu situaciju bi pobolj$ao u znacajnoj meri.

Kljucne reci: porodi¢na poljoprivredna gazdinstva, evidencija, ekonomska
mo¢

Uvod

Uspesno poslovanje porodi¢nih gazdinstava zavisi od velikog broja faktora, ali
kao najznacajniji se mogu izdvojiti sledeci: prinos i kvalitet proizvoda koji postizu,
cene koje ostvaruju za svoje proizvode, i naravno, odluke koje se donose u cilju §to
efikasnijeg upravljanja gazdinstvom. Problem se javlja kod donoSenja odluka od
znacaja za funkcionisanje gazdinstva. Prema sadasnjem stanju, vlasnik ima vrlo malo
podataka na osnovu kojih moze da donese odgovarajucu poslovnu odluku.

Agroznanje, vol. 14, br.1. 2013, 87-95 87



Najvazniji podaci neophodni za donosenje takvih odluka odnose se na
troSkove proizvodnje, kao i rezultate ostvarene tokom godine. 1z ovih podataka se
izracunava uspesnost poslovanja gazdinstava.

Dakle, napredak porodi¢nih gazdinstava jedino je mogué¢ uz uspostavljanje
evidencije o utroScima proizvodnje i poslovanja na samim gazdinstvima, pri ¢emu su
od presudnog znacaja informacije kojima poljoprivredni proizvodaci na gazdinstvima
raspolazu.

Takav sistem evidencije treba da posluzi samom gazdinstvu u cilju korekcija
sopstvene proizvodnje, odnosno institucijama koje dolaze u kontakt sa gazdinstvom
prilikom podno§enja zahteva za odobravanjem kredita. Normalno, postavlja se pitanje
forme 1 dubine te evidencije koja bi mogla da posluZzi za sagledavanje uspesnosti
poslovanja gazdinstva. Jer ne treba izgubiti iz vida da vlasnik gazdinstva ne poseduje
niti oficijelnu evidenciju, a ni stru¢ne ljude koji bi se bavili tim. Znaci, uz pomo¢
struénjaka on uspostavlja evidenciju prihoda i radshoda koja ¢e predstavljati zametak
buduce knjigovodstvene evidencije.

Kada je u pitanju poljoprivredna proizvodnja Srbije, onda se porodi¢na
poljoprivredna gazdinstva mogu smatrati osnovnim subjektom (Filipovi¢ i Misi¢,
2005). Svojim nastojanjima da se priklju¢i Evropskoj uniju, Srbija je jasno stavila do
znanja da na tom putu agrarni sektor mora da dozivi korenite promene. Naime, taj put
¢e biti dosta tezak, jer se pred nas postavlja zadatak sprovodenja organizaciono-
ekonomskih mera u cilju uskladivanja sa standardima sa EU.

Posebno slozena situacija je na gazdinstvima koja ne podlezu zakonskoj
obavezi sastavljanja racunovodstvenih iskaza u oblasti evidencije i analize poslovanja
poljoprivrednih gazdinstava (Tomi¢ i Vukeli¢, 2005). Ovakva situacija dovodi vlasnike
u dosta nepovoljan polozaj, jer nisu u stanju da kvantifikuju ulaganja a ni ostvarene
rezultate.

U uslovima kada je otezano finansiranje proizvodnje, kako kratkoro¢no tako i
dugoroc¢no, posebno se namece problem utvrdivanja boniteta gazdinstva. Problem se
komplikuje u situaciji kada uopste ne postoji bilo kakav vid evidencije. Davaoci kredita
nalaze se u nezavidnoj situaciji da odobre ili ne odobre koriS¢enje nov€anih sredstava
na bazi nepoznatih informacija. Zato, bilo kakav vid evidencije, za pocetak, moze da
bude od velikog znacaja i za jednu i za drugu stranu (Filipovi¢ i Misi¢, 2005).

Metodologija rada

Uvodenje knjigovodstvene evidencije na porodi¢nim gazdinstvima trebalo bi
da obezbedi pouzdanu informacionu osnovu za merenje i sistematsku evidenciju svih
resursa gazdinstva, kao i svih ekonomskih transakcija gazdinstva, sa ciljem da se
poboljsa konkurentska sposobnost porodi¢nih gazdinstava kako na domacem, tako i na
medunarodnom trzistu.

U tom smislu, izdiferencirali su se slede¢i oblici privredne evidencije (Krsti¢ i
sar., 2005):

e operativna evidencija
e racunovodstvo
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e knjigovodstvo.

Operativnom evidencijom se svakodnevno prate, beleze i izu¢avaju najvazniji
elementi proizvodnog procesa sa ciljem da se preduzmu odgovarajuce korektivne mere
u toku samog proizvodnog procesa.

Racunovodstvo predstavlja zaokruzenu celinu koja obuhvata prikupljanje
podataka o strukturi gazdinstva, materijalnim pokazateljima gazdinstva i finansijskim
pokazateljima gazdinstva putem posebnih obrazaca namenjenih za tu svrhu.

Najvazniji deo racunovodstva je knjigovodstvo jer je ono u osnovi racunska
osnova svih delova racunovodstvene celine (Krsti¢ i sar., 2005). Knjigovodstvenom
evidencijom se sistematski i1 hronoloski evidentiraju sve poslovne aktivnosti
porodi¢nog gazdinstva ¢ime se omoguéuje iskazivanje sredstava gazdinstva kako po
sastavu tako i po izvoru .

Pored toga, knjigovodstvenom evidencijom moguce je pratiti sve promene
koje su nastale na odredenm delovima sredstava, vreme njihovog nastanka kao i
njihova medusobna zavisnost. U cilju ostvarivanja ovih zadataka, na rapolaganju je
¢itav niz knjigovodstvenih dokumenata, propisana je metodologija ali i sadrzaj
kjigovodstvenih dokumenta kako bi se dobili pouzdani podaci o poslovnim rezultatima
gazdinstva.

Rezultati 1 diskusija

Poljoprivreda, za razliku od drugih privrednih grana, nema dugu tradiciju u
pogledu evidencije i analize poslovanja. Tu se pre svega misli na porodi¢na gazdinstva
kao najbrojnije subjekte poljoprivredne proizvodnje u nasoj zemlji (Filipovié¢ 1 MiSi¢,
2005). Vecina gazdinstava smatra da je njihova prozvodnja tradicionalan, porodi¢ni
posao koji omogucava farmerima i njihovim porodicama odredeni nacin zivota, a pri
tom zanemaruju ¢injenicu da bi to mogla biti i jedna vrsta vrlo ozbiljnog biznisa.

Da bi to i postao, neophodna je bilo kakva vrsta poslovne evidencije na samom
gazdinstvu, potrebni su i proizvodni i finansijski podaci, a sve u cilju donosenja dobrih
poslovnih odluka.

Ono S§to je karakteristicno za gazdinstva u Srbiji je da farmeri koji na njima
rade 1 zive smatraju evidenciju «gubljenjem vremenay, pa se podaci potrebni za ocenu
poslovanja gazdinstva vrlo teSko mogu naéi, i to na poledini nekog papira, na
kalendarima i slicnim mestima. Da bi gazdinstvo uspesno poslovalo, to se mora
promeniti. U tu svrhu, uvodenje odredenih mera i sistema evidencije je od klju¢nog
znacaja. Dakle, bilans stanja, bilans uspeha, novéani tokovi bi bili samo jedan deo
podataka neophodnih za uspe$no donosenje poslovnih odluka, a samim tim i za
uspesno poslovanje gazdinstva.

Postoje brojni razlozi za uvodenje evidencije na porodi¢na gazdinstva, ali kao
najznacajniji se mogu izdvojiti sledeci:

e cvidencija omogucéava utvrdivanje pravilnog koriS¢enja raspolozivih resursa,

omogucéava uvid u ostvarivanje bilo kakvog prihoda, omoguéava definisanje i

kvantifikaciju ostvarenog poslovnog rezultata neophodnog za Zivot ¢lanovima
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gazdinstva, omoguéava merenje profitabilnosti, i na kraju, predstavlja osnovu
za donoSenje poslovnih odluka i planiranje poslovanja gazdinstva. Na taj nacin
bi se potvrdila Cinjenica da je poslovna evidencija u stvari jedna vrsta
menadzment instrumenata koja sluzi farmerima u uspesnom poslovanju.

e vodenjem pravilne evidencije farmeri bi mogli lakSe sagledati stvarno stanje
na svom gazdinstvu, i na taj nacin bi olaksali postupak podnoSenja zahteva za
kredit. Naime, ukoliko raspolazu dobrim podacima, farmeri ¢e znati kolike su
tatno njihove kreditne moguénosti 1 potrebe, a sa druge strane, bankari ¢e
raspolagati potrebnim finansijskim informacijama neophodnim za donoSenje
kreditnih odluka.

e mnogobrojne razli¢ite koristi mogu se ostvariti vodenjem evidencije-kupovina
nove opreme ili ne, zapoSljavanje novih radnika ili ne, odredivanje cene svojih
proizvoda, utvrdivanje trziSnog ucesca, itd. (Brannstrom, 2008).

Ono $§to je kljucno pitanje pri uvodenju evidencije na gazdinstva je koje su to
osnovne karakteristike ovog procesa koji bi za krajni cilj trebao da ima utvrdivanje
rezultata poslovanja gazdinstva. Na prvom mestu, podrazumeva se da bi proces
evidencije trebao biti jednostavan kako farmerima ne bi oduzimao previSe vremena, jer
je Cinjenica da veliki broj njih ne Zeli da trosi svoje vreme na prikupljanje i obradu
podataka, ve¢ da rade i obraduju svoju zemlju, da kupuju i prodaju useve, da koriste
mehanizaciju, a mnogi od njih nisu dovoljno vi¢ni ovom poslu. Druga karakteristika je
da podaci raspolozivi iz evidencije treba da budu detaljni, ta¢ni i azurni, kako bi se
efikasno iskoristili.

Sistem evidencije koji to podrazumeva, mogao bi da se, na samom pocetku
ovog procesa, oformi u vidu sveske ili knjige, a koja bi omoguéila da kasnije preraste u
neku sloZeniju formu. Za pocetak, neke od neophodnih stvari koje bi trebalo da budu u
toj svesci su:

podaci o ostvarenoj proizvodnji;

podaci o raspodeli finalne proizvodnje;

novc€ana izdavanja za repromateriijal i usluge;

dohodak gazdinstva;

podatke o radnoj snazi i sredstvima mehanizacije koji su veoma vazni pri
evaluaciji 1 konstrukciji razumnog budzeta gazdinstva (Gerloff & Holland,
2012).

Na osnovu svega ovoga, moze se zakljuciti da je vodjenje poslovnih knjiga —
evidencije od sustinskog znacaja za dobro poslovanje gazdinstva i prvi korak ka
uspesnom organizovanju bilo kakvih poslovnih transakcija. Jednostavno receno, u
poslovnim knjigama bi se evidentirali svi prihodi i svi rashodi koje gazdinstvo napravi
tokom svog poslovanja.

Takvi podaci bi trebalo da se evidentiraju kroz razne izvestaje koje sadrze
odreden broj kolona i prikazuju u koje svrhe se novac trosi, ali i iz kojih izvora poticu
prihodi. Dalje, treba utvrditi koliko ¢e detaljni biti ti podaci, kao i vremenski period za
koji ¢e se vrsiti analiza.
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Ono $to je jos jako bitno je da bi farmeri trebalo da odvoje poslovni od li¢nog
racuna, kako ne bi dosli u situaciju da poslovnim sredstvima placaju licne-privatne
racune.

Na poslovnom ra¢unu gazdinstva se evidentiraju sve transakcije gazdinstva i
na taj na¢in se mogu uvideti izvori iz kojih se ostvaruje profit ali 1 faktori koji uti¢u na
povecanje ili smanjenje tog profita.

Kako bi vodenje poslovnih knjiga bilo §to jednostavnije za farmere, najbolji
nacin je da svaku transakciju upisuju u svoje poslovne knjige samo jednom, kako bi se
papirologija i matematika sveli na minimum, a opet bi imali dovoljno informacija za
uspesno poslovanje. To bi znacilo da svaki put kad farmeri nesto prodaju ili kupe, to
moraju i da evidentiraju u svojim knjigama.

Jedan od moguéih nacina evidencije prilikom prodaje moze se prikazati kao na

Slici 1.
CENA PO
DATUM | KUPAC VRSTA KOLICINA JEDINICI UKUPAN
DATE BUYER ROBE QUANTITY PROIZVODA IZNOS
GOODS PRICE PER TOTAL
UNIT

Unose se detaljni podaci o kupcu, pun
naziv, adresa, kontakti, broj ra¢una kako
bi u nekom narednom periodu farmeri
mogli da budu sigurni o kakvoj se
transakciji radi.

Detailed information about the buyer, full
name, address, contact, account number
are entered. Thus, in the future farmers
will be able to know what kind of
transaction it is.

UKUPNO
TOTAL

S1. 1. Evidentiranje prihoda na gazdinstvu
Recording farm income

Eventualno, u cilju jos preglednije evidencije, farmeri bi mogli da izdaju i
svoje racune-fakture, koje bi davali kupcima, a jedan primerak bi zadrZzavali za sebe.

Sa druge strane, posebna paZznja se mora posvetiti troSkovima gazdinstva,
pridrzavajuéi se istog principa kao i kod prihoda-odvojiti privatne od poslovnih
troskova.
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NAZIV GAZDINSTVA
ADRESA, TELEFON, PIB, BROJ RACUNA, ITD.
FARM NAME, ADDRESS, PHONE, REG. NO, ACCOUNT NUMBER, ETC.

NAZIV KUPCA

BUYER

ADRESA KUPCA TELEFON
BUYER ADDRESS PHONE

KOLICINA OPIS TRANSAKCIJE CENA IZNOS
QUANTITY TRANSACTION DESCRIPTION PRICE AMOUNT
1.
2.
3
4,
POTPIS KUPCA UKUPNO
BUYER'S SIGNATURE TOTAL

Sl1. 2. Fakturisanje prodate robe na gazdinstvu
Invoicing of goods sold on the farm
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UKUPAN IZNOS TROSKOVA
TOTAL EXPENSES

S1. 3. Evidentiranje troskova gazdinstva
Recording farm expenses

U skladu sa tim, najvaznija funkcija evidencije toSkova na gazdinstvu bi
trebala da bude razvrstavanje razliCitth vrsta troSkova, a kao najces¢i toskovi
gazdinstva javljaju se sledeéi: troskovi radne snage, troSkovi goriva, troSkovi
mehanizacije, troskovi semena, troskovi sto¢ne hrane i razni drugi troskovi koji
proisticu iz procesa proizvodnje.
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Da bi dosli do zakljucka kako je gazdinstvo poslovalo, na kraju svake
poslovne godine trebalo bi sastaviti finansijske izveStaje na osnovu odredenih
kvantitativnih merenja i evidencionih postupaka. U tu svrhu najcesce se koriste bilans
stanja i1 bilans uspeha gazdinstva, a na osnovu podataka dobijenih iz ovih izvestaja
utvrduju se rezultati poslovnih aktivnosti i vr$i se analiza poslovanja gazdinstva
(Tomi¢ i Vukeli¢, 2005). U bilansu stanja tri glavna elementa su sredstva gazdinstva,
obaveze gazdinstva i razlika izmedu njih koja predstavlja neto dohodak gazdinstva.
Ukoliko gazdinstvo ima uspeSan bilans uspeha, znaci da ostvaruje dobitak i obrnuto.

Dakle, izvesStaj o ostvarenom poslovnom rezultatu sadrzi sve prihode, sve
rashode 1 ostvareni dobitak ili gubitak tokom odredenog vremenskog perioda, najcesce
jedne godine. Trendovi kretanja prihoda, troSkova i profita su vrlo znacajni za analizu i
utvrdivanje mogucnosti poboljSanja poslovanja gazdinstva.

Izvestaj o novCanim tokovima predstavlja izvore i nac¢ine koriS¢enja sredstava
uzimajuéi u obzir sve transakcije tokom odredenog vremenskog perioda. Ovde se
beleze i prihodi ostvareni van gazdinstva, troskovi Zivota ¢lanova gazdinstva, itd. Ovaj
izveStaj se moze sastavljati jednom godisSnje, polugodis$nje, kvartalno, mesecno-u
zavisnosti od obima posla koji se ostvaruje na gazdinstvu.

Ostali podaci o proizvodnji, radnoj snazi, mehanizaciji i drugim stvarima na
gazdinstvu mogu sadrzati sledece: veli¢inu parcela, kvalitet zemljiSta, trenutne
aktivnosti, radne sate radnika, radne sate mehanizacije, proizvodne pokazatelje,
koli¢inu utroSenog mineralnog dubriva, koli¢inu nabavljene sto¢ne hrane, procenat
uginuca, itd.

Posebna paznja treba se posvetiti aktivnim radnim c¢asovima s obzirom da
angazovana radna snaga Cesto predstavlja najveci trosak na gazdinstvu. Zato je mozda
najbolje evidentirati utrosak ¢asova rada svakog dana i to po svakoj aktivnosti posebno.

Zakljucak

U svakom poslu, pa tako i u poslovanju gazdinstva, neophodna je odredena
vrsta evidencije u cilju donoSenja §to boljih poslovnih odluka. Na gazdinstvima postoje
dve vrste podataka koje se koriste-finansijski i proizvodni. Finansijski se odnose na
novCane transakcije na gazdinstvu, a proizvodni uglavnom na koli¢ine proizvoda i
obim ostvarene proizvodnje. I jedni i drugi podaci su danas od klju¢nog znacaja za
uspesno poslovanje gazdinstva.

Jedino se pravilnom evidencijom, odnosno, prikupljanjem, cuvanjem i
analizom ovih informacija mogu sintetiizovati podaci na osnovu kojih bi farmeri mogli
donositi svoje odluke vezane za proizvodnju, finansije, kredite.

Ukoliko Zelimo da dobijemo neophodne informacije o stanju na gazdinstvima,
potrebno je uspostaviti jednostavan sistem evidencije koji bi bio prihvatljiv i razumljiv
i za farmere koji nisu dovoljno obrazovani. Jedino se na taj nacin moZe ocekivati
poboljsanje trenutno jako loSe situacije koja je u oblasti evidencje na naSim
gazdinstvima.
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Abstract

Family farms can be considered as a primary subject of agricultural production
in Serbia. In its efforts to join the European Union, Serbia has made it clear that the
agricultural sector needs to go through fundamental changes. Namely, this process will
be quite difficult because it implies the implementation of organizational and economic
measures to comply with EU standards. Particularly complex situation on the farms is
in the area of business records and business analysis of agricultural family farms. This
situation is very unfavorable for the owners because they can neither quantify the
investment nor the achieved results. The situation is especially complicated when
family farms ask for funds on any grounds. Then the providers of funds have almost no
idea of the farm business performance, economic power and its prospects. Any system
of farm business records would significantly improve this situation on family farms.
The methodology of this paper is based on the questionnaire and obtained data, which
will be processed and implemented on family farms.
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Abstract

Inventory and collection of local plant genetic resources from Bulgarian and
Chinese flora was carried out by implementing the bilateral research project between
Bulgaria and China, with the focus on their preservation and targeted use. During the
years 2011 and 2012 several expeditions in rural areas of South Bulgaria were
conducted. The inventory of the areas was performed using a GPS system. The
National collection was enriched with 134 local vegetable accessions and 98 valuable
genotypes originating from China. Collected materials are listed in the National
Register PHYTO"2000, according to international descriptors of FAO, ECP/GR and
Biodiversity International. The accessions are included in the survey and stored in the
National Genebank.

Key words: local vegetable accessions, collection, documentation, evaluation,
conservation

Introduction

One of the ecological approaches to safety nutrition is to collect and use local
plant resources that have survived through the centuries. The research programme
within the IPGR, Sadovo focuses on conservation of existing biodiversity. Germplasm
management includes collection of genetic resources, study and sustainable
conservation of plant diversity (Bettencourt and Konopka, 1990; Engels and Visser,
2008). A positive aspect in germplasm documentation is the implementation of new
information technologies with an overview of successful maintenance of ex situ
collections.

In the last two decades the importance of the conservation of genetic
resources and the role of on farm conservation in home gardens has been evaluated as
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a repository of agro biodiversity (Krasteva, 2007; Galluzzi et al., 2010). Many studies
conducted in different countries show that local farmers traditionally store specific
genetic varieties. They all represent different materials for direct use in the regions of
origin and some of them are donor sources for selection and conducting research.

Through the project implementation and bilateral cooperation, Bulgaria and
China are conducting a research programme for inventorying and collecting local
genetic resources of vegetable crops from Bulgarian and Chinese flora with the focus
on their preservation and targeted use.

The aim of the study is collection and conservation of valuable local
vegetable accessions from Bulgaria and China as well as their sustainable preservation
in the National Genebank.

Materials and methods

The subject of this research is local plant genetic diversity of vegetable crops.

During the period 2011-2012 in several expeditions conducted in Bulgaria and
China, vegetable crops collections in [IPGR were enriched and seed accessions were
deposited in the National Genebank.

Seed collecting was conducted in accordance with methods for collection and
storage of germplasm developed by Krasteva (1989), which are consistent with the
European Programme for PGR (Maggioni, 2004). Inventory of the accessions was
carried out using a GPS system that included latitude, longitude and altitude of the
place of origin.

The accessions have been listed in the National Register PHYTO'2000.
Available passport information has been introduced in accordance with international
descriptors of FAO, ECP/GR and Biodiversity International for documentation of plant
genetic resources.

Results and discussion
Enrichment of local germplasm

Expeditions in Bulgaria enriched the collections with plant germplasm from
134 vegetable accessions.

Routes for inventory of agricultural areas in Southern Bulgaria (Fig. 1) were
established. Accessions were collected from five areas: Smolyan, Plovdiv, Pazardzhik,
Stara Zagora and Sliven and from 38 villages.

A valueable collection of 53 local bean (Phaseolus vulgaris L.) accessions
from mountainous areas was created. This type of beans typically develops
successfully and gives fruit only in the collecting region, and these accessions represent
unique germplasm for the breeding programmes. Considering the above, this is very
valuable information for specific agro-climatic characteristics of the growing region for
further tests and use of resources. The studied areas and farms are suitable for on farm
conservation.
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Larger collections also include 46 onion accessions (Allium cepa L.) and 23
pepper genotypes (Capsicum annuum L.) with different areas of use, these also being
the most significant vegetables in traditional Bulgarian cuisine. (Fig. 2, 3)

Fig. 2. Local accessions from expeditions
Lokalne prinove iz ekspedicija

A

M onion, 46
® potato, 2
M bean, 53

) ® pumpkin, 2

¥ pepper, 23
B eggplant, 2
" melon, 1

B tomato, 5

53

Fig.3. Number of vegetable accessions collected during expeditions in Bulgaria
Broj prinova povréa prikupljenih tokom ekspedicija u Bugarskoj

Enrichment of Chinese germplasm

Through an expedition organised by project partners in China, a total of 98
vegetable accessions were collected (Fig. 4., 5.).

A unique collection of foreign germplasm with local origin has been created.
18 Chinese cabbage genotypes (Brassica chinensis) from the town of Harbin are of
particular interest.
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M been, 23

® pumpkin, 9

¥ pepper, 11

‘ 9 B eggplant, 7

B tomato, 21

| -

i ¥ spinach, 1

.

Fig.4. Accessions collected in China
Prinove sakupljene u Kini

Documentation

The materials have been listed by passport data: collecting area, place,
geographical coordinates and altitude, the scientific name of the sample (taxonomy),
characteristics of the genotype. The accessions are listed with catalogue numbers in the
National Collection.

Fig. 5. Expedition in China
Ekspedicija u Kini
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Information is available, if necessary, for curators and breeders in case of
future research on the collections.

Study of the collections

The studies of the collections in ex situ conditions were started according to
the international descriptors for the given crops.

The accessions showed very good taste and tolerance to biotic and abiotic
stress factors, combined with excellent organoleptic value of the fruit and could be
used in future breeding programmes for creation of new varieties or direct introduction
into vegetable production (Table 1.).

Germplasm storage

Seed storage started in the National Genebank for sustainable preservation.

Conclusion

The collections of IPGR, Sadovo have been enriched with 232 valuable local
vegetable accessions from Bulgarian and Chinese flora.

Areas and farms have been inventoried throughout active expeditionary
activities for collecting of local germplasm.

The results indicate the presence of valuable local plant diversity, which
emphasizes the need for continued collecting in other areas of the country as well.

The database created with passport information for collected samples and
information about resources has been exchanged with the project partners.

Enrichment of the collections ensures the conservation of valuable germplasm
in relation to global challenges, namely food supplies and climate change.
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Popis 1 prikupljanje lokalnih genetickih resursa povrtnih kultura
radi Cuvanja 1 ciljane upotrebe
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Zhan Yunz, Guo Mu? , Yordan Tsvetkov®
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Sazetak

U toku sprovodenja bilateralnog istrazivackog projekta izmedu Bugarske i
Kine izvrSen je popis i prikupljanje lokalnih genetic¢kih resursa bugarske i kineske flore
sa ciljem njihovog ocuvanja i ciljane upotrebe. Tokom perioda 2011. i 2012. godine
obavljeno je nekoliko ekspedicija u ruralnim podrucjima juzne Bugarske. Popis je
izvrSen uz pomo¢ sistema GPS. Nacionalna kolekcija je obogacena sa 134 lokalne
prinove povréa i 98 vrijednih genotipova porijeklom iz Kine. Prikupljeni material je
popisan u Nacionalnom registru PHYTO"2000 u skladu sa medunarodnim
deskriptorima FAO, ECP/GR i Biodiversity International. Prinove Cine dio istrazivanja
i Cuvaju se u Nacionalnoj banci gena.

Kljucne rijeci: lokalne prinove povrcéa, kolekcija, dokumentovanje, evaluacija,
cuvanje
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Abstract

The purpose of this survey is to study the content of non-essential amino acids
in four winter (Dunav 1, Ruse 8, Resor 1, Line M-K) and five spring (Obraztsov chiflik
4, Mina, HiFi, Novosadski golozarnest and Prista 2) cultivars of oats grown in Central
Southern Bulgaria within the period from 2007 to 2009. The tested cultivars have
different contents of non-essential amino acids. Dunav 1 has the highest quantity of
glicine (5.12 g/100 g protein) of all the winter cultivars, Ruse 8 has the highest quantity
of alanine (5.69 g/100 g protein) and Resor 1 — the highest quantity of arginine (6.14
g/100 g protein). Generally speaking, the spring cultivars have a larger quantity of
glutamic acid (from 25.86 to 26.07 g/100 g protein) and proline (from 6.15 to 8.21
g/100 g protein) but a smaller quantity of glycine (from 4.68 to 4.99 g/100 g protein)
compared to the winter cultivars. The naked cultivar Mina has the highest quantity of
cystine (2.14 g/100 g protein), cultivar Prista 2 has the highest quantity of proline (8.21
g/100 g protein) and glutamic acid (26.07 g/100g protein) and HiFi ranks first in terms
of aspartic acid (9.05 g/100 g protein), serine (5.02 g/100 g protein) and tyrosine (2.09
g/100 g protein). In the study we have also established certain relations between non-
essential amino acids.

Key words: oats, non-essential amino acids, protein, alanine, arginine, aspartic
acid, cystine, glutamic acid, glycine, proline, serine, tyrosine

Introduction
Non-essential amino acids seem to be less interesting for researchers compared
to essential amino acids due to the fact that they can be synthesised in the body from

other acids or can be replaced. However, they must be contained in the food we
consume daily since their insufficiency leads to disorders in metabolism and
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development of the body in general. As a valuable source of amino acids, oats are
increasingly being included in the daily diet of people in different ways. The study of
the complete acid content of perspective types of oats will provide the consumers with
accurate information about the protein content of this important grain crop.

According to Cluskey et al. (1979) and Pomeranz (1973), oats contain good
quality proteins and have the highest lysine content among common cereals. This
explains the development of protein concentrates and isolates as brands from
mechanically peeled oats as early as 1970 (Cluskey et al. 1973, 1976, 1978; Wu &
Stringfellow, 1973; Youngs, 1974). Despite this, the protein content and nutritional
value of these products are still being determined.

The amino acid composition of oat groats has been reported by several
researchers. Robbins et al. (1971) determined 17 amino acids in 289 samples of oat
groats proteins covering a wide range of genetic materials. Other authors have also
established differences in the quantity of proteins and their amino acid properties as
well (Reeves, 1974; Hischke et al., 1968; Robbins at al., 1971; Baker, 2007; Biel at al.
2009).

In one of our previous surveys, we reported the content of essential amino
acids in the tested 4 winter and 5 spring cultivars of oats (Zorovski & Georgieva,
2011). This article presents the results obtained after a three-year survey of the content
of non-essential amino acids in the same cultivars of oats in Central Southern Bulgaria.

Materials and methods

Four cultivars of winter oats (Dunav 1, Ruse 8, Resor 1, Line M-K) and five
cultivars of spring oats (Obraztsov chiflik 4, Mina (hulless oat), HiFi, Novosadski
golozarnest oat and Prista 2) were studied during 2006-2009 in an experimental field of
the Plant Production Department at the Agricultural University of Plovdiv, Bulgaria.
HiFi cultivar is American (McMullen at al., 2005); Novosadski golozarnest oat is a
Serbian cultivar; and the other 6 cultivars together with line are from Bulgarian
selection. The field test was repeated four times as the winter cultivars were sown in
mid-October (with 500 germinating seeds per sq.m.), and the spring cultivars - in mid-
March (600 germinating seeds per sq.m.). The fertilisers used were NgPgKs.

The laboratory analyses for the contents of 7 non-essential amino acids tested
have been carried out in accredited laboratories through automatic amino analysers — T
339 M under the Moore and Stein Method.

Statistical analysis, simple correlation coefficient among parameters and
Duncan test were calculated with the SPSS V.9.0 programme for Microsoft Windows
(SAS Procedures Guide, 1999).

Results and discussion

The proteins contained in food are decomposed to amino acids and our blood
transports them to all tissues and organs where they perform their specific functions.
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Cystine is an important structural element of many proteins and enzymes. It
acts as an antioxidant. In the tested cultivars of oats during the period of the survey, the
quantity of the cystine varied from 1.68% in 2007 to 2.25% in 2008 (Table 1).

A content of more than 2% was established in the proteins during that period
in the following cultivars: Mina (2.14%), Dunav 1 (2.02%) and HiFi (2.00%) (Table 2).
HiFi cultivar has other valuable nutritional components — a high content of  — glucane
(Georgieva et al, 2010) and a high content of lysine (4.02 g/100 g protein) (Zorovski &
Georgieva, 2011).

Alanine participates in the regulation of blood sugar and the provision of
energy. The most favourable year for the synthesis of alanine was 2007 — on average
5.70% of the protein for all cultivars, followed by the years 2008 and 2009 with almost
the same values (5.37 — 5.36%) (Table 1). Despite the fact that no statistical difference
between the cultivars was established, the largest quantity of alanine was found in Ruse
8 — 5.69% and the smallest quantity was registered in the naked cultivars Mina and
Novosadski golozarnest (Table 2).

Glutamic acid constitutes the highest percentage of raw proteins in the tested
cultivars of oats (winter and spring). It is related to the functioning of the brain. It is
also involved in the synthesis of other amino acids. In the studied cultivars, the
glutamic acid constitutes from 23.65% (Mina) to 26.07 (Prista 2) of the raw proteins. A
high level of glutamic acid can also be observed in Novosadski golozarnest and
Obraztsov chiflik 4.

Aspartic acid ranks second in terms of quantity. It is involved in the
development of the immune system and also in the transformation of carbohydrates
into energy. All winter cultivars as well as the spring cultivars Mina and HiFi have
been proven to have a higher quantity of aspartic acid compared to Obraztsov chiflik 4,
Novosadski golozarnest and Prista 2. The HiFi cultivar has the highest percentage —
9.05% whereas among the winter cultivars — Ruse 8 (8.94%).

The amino acid tyrosine constitutes the lowest percentage of the raw protein in
the tested cultivars. It is involved in the synthesis of most of the proteins in the body. In
HiFi, we established the highest quantity of tyrosine — 2.10% of the raw protein and the
lowest quantity was found in cultivar Mina. The most favourable year for the synthesis
of tyrosine was 2009. No proven statistical difference between the cultivars has been
registered.

The percentage of glycine (the smallest amino acid that plays a very important
role in metabolism) and serine (contained in a number of enzymes) in the tested
cultivars varied but no definite difference between the cultivars was established. The
highest quantity of glycine was found in Dunav 1 (5.11%) and the lowest quantity of
glycine was registered in Obraztsov chiflik 4 — 4.68%. The highest quantity of serine
was established in HiFi (5.02%).

Arginine is a very important amino acid for newborn babies and small
children. It is important for adults in stressful situations, in case of traumas and
infections.

The highest quantity of arginine was found in Obraztsov chiflik 4 — 6.26% and
the lowest quantity was registered in Novosadski golozarnest — 5.69%.

Agroznanje, vol. 14, br.1. 2013, 105-113 107



6L°1 vI°S €8°L 81°6 9%°9C 0€°C 0L°8 ¥€9 8T‘S zesug
. . . . . . . . . 1souUIBZ0[03
16°1 69t LS8 ¥6'y 96°6T ¥0C ¥0°8 09°s 0L'S CSPESOAON
[N L8V L9°0 90°S %4 62T 63°8 €19 91°G LITH
9L°1 9% 01°9 ¥0°S 65°9C 62T 63 68°S LO‘S BUIN
LLT 18% 879 60°S LE9T 61°C 9t°8 L09 9¢°s ¥ P A0SIZBIGO
18°1 €1°S 10°9 SI°S LL'ST 0€°C 16°8 19 ge's M-IAL dur]
90°C €6t 869 S L6VT 81°C LS8 9 SES [ 10say
70T 17°S 81°9 61°S LSST 0£°C 706 0S°S Ss's g osmy
L6°T LTS 009 I’ L8°ST or'C ¥6°8 LS ¥S's [ Aeung
8007
761 69% SL'8 97 $8°ST 88°1 Se'g LY'S 98°¢ zeisug
. . . . . . . . . 1souIBZ0[03
S6°1 9Ly 788 €8y LY'ST 0T LS8 99°G 61° CISPESOAON
S0°C 4 09°8 87 90°9¢ LST 81°6 19°S LT9 LITH
96°1 9Ly 01°9 61°¢S PI°LT 16°1 706 L6°S 176 BUIA
00T €6t 788 LTy 1L°ST €eT 9t°8 SL'S 81°9 ¥ IPIYD A0SIZBIGO
76°'1 SLY €L9 vI°S 96°6T €1 788 19°6 §9°¢ M-IAL dur]
€8°1 SS'y 0L9 SI°S 8CT'ST 09°1 IL°8 10°9 LL'S [ 10say
10C 87 17°9 LES ¥$°5T 86°1 60°6 L8°S 89°G g osmy
66°1 vLy 16°S 1T°S 88°GT 69°1 €6°'8 ¥6°S €S5S [ Aeung
L00T
QUISOIA, JuLIdS aurjoig UKD oE_WMMG aunsAH OMWMW‘Q ouruisry suruery ENNMMMU

2U1]251y ouIUD 2UIDI1DUISIIN
SPIOE OUIWE [BNJUISSS — UON

(6002-2002) 190z 21108 2.40[ 1 2ui1z0 vz PwPUIPOS od (Pu12104d 3 ()() [/3) PULJISTY OUIWD YIUIDIIOUDSIIU DUIDIOY
(600Z-L007) steanyno jeo 3urids pue 10juim 10J sI1edk Aq papiarp (urazoxd S (0 1/3) sproe ourwe [eluassa-uou jo Auens) "1 "qel,

Agroznanje, vol. 14, br.1. 2013, 105-113

108



(6002 ‘800C £L00Z) vlua.aalu ¢ jsoupaliia nlupa.is nibljavispa.sd yypynzay .,
(6002 ‘800T ‘L00T) SIUSWAINSBAUWL ¢ JO NJBA UBOW B JUISAIdOI SINSAY

(44 70y 90°8 3Gy 16°ST 61°1 L0'8 9L°S €5°s zeisug
L8 85y LLD 50°s 10°LT 88°1 €8 £8° LTS 1SauIBZ0[05
ISPESOAON
[4%4 66’7 179 €8y 91°9T SI°C LO%6 TLs TS LITH
68°1 L6V §T9 €LY €TLT 17°C 10°6 €09 20°s eUTA
L1°T 89y LE'S L9y LL'ST v1°C 90°8 L6°S 00°s t JIFIYD A0SIZBIqQO
70T 78y L 76’y 67T 161 €9°8 LY'S €L'S M- QU]
€T 80°S [44C) €6't 0€£°ST 68°1 676 81°9 Ge'S [ Josay
v1°C 68% 11°9 697 0€£°ST €61 1L°8 10°9 €8°S g osmy
11°C 80°S §T9 66’7 ¥9°6T 86°1 €68 66°S 1€°s [ Aeung
6007
QUISOIAT, QULIDS aurjoid QUIDAID oENMM_O ounsk) Q_MMMM< ouruidry J— ENNNMMU
2U1]2S1Y OUTUID dUIDITIOUISIIN
SpIok OUIle [BIUISSd — UON
(yvavisvu)

(6002-L002) 190z 214108 a4pl 1 aunzo vz vuwuipod od (vpuiajosd 3 ()[/3) vuijasty ounuv yiuliouasaau bvuIIoY

(panunuod)

(6002-L007) sTeAnnd j1eo Suwds pue 10juim 10J s189A Aq papIAlp (urdjoxd 3 (o 1/3) SpPIoe ounue [BIIUASSd-uou Jo Ajmuen) "1 ‘qel,

109

Agroznanje, vol. 14, br.1. 2013, 105-113



10°0 1 SO0 po noatu vu vulvapuz af DIIOD]PAOY] .y % | AIOANOASII [9AI] [(0°) PUB GO0 U} & JUBDIJIUSIS ST UONB[OIIO)) 44

000°1 QUISOIA],
£00°0- 000°T QULIS
1L0°0+ 70~ 000°T autjold
¥S€0- 91T°0+ #x109°0" 000°T SuIAID
¥01°0- 0S0°0+ LETO+ 661°0 000°T Sproe stwemnn
080°0+ *x€L9°0+ +xL19°0" +EEP 0+ 091°0- 000°T proe onedsy
$0€°0- +ELY 0+ £82°0- SO 0+ 780°0+ L9T°0+ 000°T aunsA)
780°0+ 7S0°0+ r1°0- 080°0 710°0- 180°0- T6T°0+ 000°T oUIUISIY
L90°0 €L0°0 S9E°0+ ¥LT0- 0S0°0+ 8€0°0- #%CV9°0- #%0€5°0- 000°T Qurue|y
pioe SpIoe ourwe
QUISOIA], QuLIRg aurjoig Qu19A1D orwen(n | poe onredsy|  ounsk) aurmSry auruery [ENUaSSa—UON

(6007-2002) 190Z 21108 DZ DUIJISLY OULUD YIUID[1OUDSIdU NPIUIZ] DIIOD]ILOY
(600Z-L007) SIeAnNo 320 IOJ SPIOE OUTWE [BIIUISSO — UOU UdIMIOQ UONR[ALI0) € "qe ],

(S0°0>d) 211211204 OUgDUZ PSOUPI LA NS DY
nlnzoyn 1wojoy [01s1 N DAOJS PYINZD.A [152] UDIUN(T 4y [ (SO'0>d) WUSIJJIP APUBOIIIUSIS 216 SIN[BA dU) JBY} AJBIIPUI UWINJOD SWES dY) UT SI0YI] JUIJIP :153) S UBIUNC 44
(600C ‘900Z ‘L00Z) plua.aaliu ¢ 1s0upaliia nfupa.s nivljavispaid uvynzay, / (6002 ‘8007 ‘L00T) SIUSWAINSEIW ¢ JO IN[BA UBSW © JUISAIdOI SINSIY

©86°1 ®79Y ®Z'8 B6LY ®L0O9T B6L T qLE'8 ©98°S 89G°S 9T'¢1 Cestd
el6°l ©89°y qes0°‘s eY6‘y ®10°9C ©86°1 qI€'g 269G B6E'S 7691 sourezolod
I{SPBSOAON.
860°C v20°S OqeET L ©06y ©98'ST ®00°C ¥S0°6 vZ8'S BSG'S 9I°cl IAH
BL81 ©8LY o619 866t BS9°€T ey1T ©86°8 ©96°S ®01°S 1761 BUIN
. . . . . . . . . . 31y
B86'1 BO8'V qees’L B89'v BS6'ST B68'1 qees B9CY BISS l6¢l >MM.NM.MO
vT6°l el6'Y 29299 BLO'S BTH'ST ©88’l B6L'8 BEY'S ©8SS vSIL - dUl']
BLOT vS8y 99€9°9 ®90°S v81°5C 868°1 ©98°8 ep1°9 B6b'S 96°01 [ 1083y
®90°C BL6'Y OLT9 ©80°S BLY'ST 2081 ey6°8 B6L'S 869°S €8°11 g osny
®70°C 2667 9609 NS ®08°ST ®Z0°C BE6'S BLY'S ®Ip'S il [ arung
QUISOIA ], QuLIRg aurjoid QUIOAID o_%MME aunsA)  |proeonredsy | ouwrmdry — EQNME Eﬂmﬂw@

(6002-2002) 190z 21408 (buajo.d 3 () [/3) au1jasty ourun aujpliouasaon
(600Z-L007) steAnno yeo 1o (urejoid S o /3) sproe ourwe [eULSS-UON ‘7 "qeL

Agroznanje, vol. 14, br.1. 2013, 105-113

110



There are certain differences regarding the proline content in these cultivars
(Table 2). As an amino acid that is included in the composition of all protein structures
in the body but mainly collagen and the connective tissue, it is essential for the joints
and the tendon. Among the studied cultivars, the one that has the highest quantity of
proline is Prista 2 98.21%) and the cultivar with the lowest quantity of proline is Dunav
1 —6.05%.

In order to establish certain dependence between the non-essential amino
acids, we conducted a correlation analysis (Table 3). We established a very strong
positive correlation between aspartic acid and the glycine (r=+0.433*) and also
between aspartic acid and serine (r=+0.673**). Another strong positive correlation was
found between cystine and serine (r=+0.473%).

Negative dependence was established between alanine and arginine (r= -
0.530**), between alanine and cystine (r=-0.642*%), between aspartic acid and proline
(r=-0.617**) and also between glycine and proline (1=-0.621*%*).

Conclusion

The tested cultivars have different combinations of non-essential amino acids.
Dunav 1 has the highest quantity of glycine (5.11 g/100g protein), Ruse 8 has the
highest quantity of alanine (5.69 g/100g protein), Resor 1 has the highest quantity of
arginine (6.14 g/100g protein) among the winter cultivars.

Generally speaking, the spring cultivars have a larger quantity of glutamic acid
(from 25.86 to 26.07 g/100 g) and proline (from 6.15 to 8.21 g/100 g protein) but a
smaller quantity of glycine (from 4.68 to 4.99 g/100 g protein) compared to the winter
cultivars. The naked cultivar Mina has the highest quantity of cystine (2.14 g/100 g),
cultivar Prista 2 has the highest quantity of proline (8.21 g/100g protein) and glutamic
acid (26.07g/100 g protein) and HiFi ranks first in terms of aspartic acid (9.05 g/100g
protein), serine (5.02 g/100g protein) and tyrosine (2.09 g/100g protein).

We have also established strong positive correlation dependence between the
aspartic acid and glycine (r=+0.433%), aspartic acid and serine (r=+0.673*%*) as well as
between cystine and serine (r=+0.473%).

We have also established negative dependence between alanine and arginine (r=-
0.530*%*), between alanine and cystine (r=-0.642**), between aspartic acid and proline
(r=-0.617*%*) and also between glycine and proline (r=-0.621%%*).
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Sadrzaj neesencijalnih amino kiselina u zrnu
ozimih i jarih sorti zobi (4vena sativa L.)
u uslovima centralne juZne Bugarske

T. Georgieva', P. Zorovski'

!Poljoprivredni univerzitet, Plovdiv, Bulgarska

Sazetak

Cilj ovog istrazivanja bio je da se ispita sadrzaj neesencijalnih amino kiselina
u Cetiri ozime (Dunav 1, Ruse 8, Resor 1, Line M-K) i pet jarih (Obraztsov chiflik 4,
Mina, HiFi, Novosadski golozarnest and Prista 2) sorti zobi u periodu od 2007. do
2009. godine koje se uzgajaju u centralno juznoj Bugarskoj. Ispitivane sorte imaju
razli¢it sadrzaj neesencijalnih amino kiselina. Dunav 1 ima najvecu koli¢inu glicina
(5,12 g/100 g proteina) od svih ozimih sort, Ruse 8 ima najvec¢u koli¢inu alanina (5,69
g/100 g proteina), a Resor 1 — najvecéu koli¢inu arginina (6,14 g/100 g proteina). Opste
gledano jare sorte imaju vecéu koli¢inu glutaminske kiseline (od 25,86 do 26,07 g/100 g
proteina) i prolina (od 6,15 do 8,21 g/100 g proteina), ali manju koli¢inu glicina (od
4,68 do 4,99 g/100 g proteina) u poredenju sa ozimim sortama. Gola sorta Mina ima
najvecu koli¢inu cistina (2,14 g/100 g proteina), sorta Prista 2 ima najvecu koli¢inu
prolina (8,21 g/100 g proteina) i glutaminske kiseline (26,07 g/100g proteina), a HiF1i je
prvi po koli¢ini aspartinske kiseline (9,05 g/100 g proteina), serinu (5,02 g/100 g
proteina) i tirozinu (2,09 g/100 g proteina). U ovom istrazivanju smo uspostavili
odredene veze izmedu neesencijalnih amino kiselina.

Kljucne rijeci: zob, neesencijalne amino kiseline, protein, alanin, arginin,
aspartinska kiselina, cistin, glutaminska kiselina, glicin,
prolin, serin, tirozin
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Abstract

The aim of this research paper was to determine the value of grass silage and
haylage on farms for milk production in Bosnia and Herzegovina, and on the basis of a
result analysis to make recommendations for improving the quality of forage and for
feeding dairy cows. We analysed samples of grass silage from 10 farms and haylage
samples from 17 farms having more than 20 dairy cows in the herd. The following
parameters of grass silage and haylage were determined: the degree of acidity (pH), dry
matter (DM), crude protein (CP), crude cellulose (CC) and mineral matter (MM). The
results show a satisfactory level of average pH values (4.76 grass silage, 5.33 haylage),
a satisfactory level of DM (29.80% grass silage, 48.26% haylage), low content of CP
(grass silage, 11.66%; 12.69% haylage), high content of CC (43.36% grass silage,
42.03% haylage), low content of MM (2.22 grass silage, 2.05 haylage). The results
show large variations in all the tested quality parameters. pH value of silage ranged
from 3.74 to 5.92, and for haylage from 4.65 to 6.37; DM grass silage 19.10 to 29.80
and haylage from 37.84 to 64.13; CP grass silage from 6.55 to 18.34 and haylage from
7.36 to 24.36; CC grass silage 23.87 to 57.34 and haylage from 25.76 to 63.76; MM
grass silage 1.54 to 2.87 and haylage from 2.10 to 2.87.

Key words: haylage, grass silage, protein, cellulose, dry matter, mineral matter
Introduction
The quality of grass silage and haylage varies depending on the applied
agricultural techniques, silage technology, weather conditions, but phyto phenological

maturity of the meadows when mowing has the most significant effect. The main
factors affecting the quality of silage and haylage with postponing the deadline of grass
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mowing for silage mass are chemical composition, fermentation quality, ad libitum
intake and digestibility.

According to American standards (AFGC - American Forage and Grasslands
Council), a class of excellent clover silage includes grass and clover mixture mowed
early (1/4 flowering or early flowering stage) that fades before being placed in silos or
silo with preservative (molasses or cereal grains).

In the vegetative stage of plant development, the share rate of leaf is equal to
or higher than share rate of the stem, while with ageing of the lawn the share of leaf
mass reduces and the relative proportion of stem increases. Furthermore, the amount of
crude protein decreases, and the amount of crude fibre increases (Di Marco et al.,
2002).

Lower forage quality is associated with increased lignin and structural parts of
the cell wall or the reduction of crude protein and digestible parts of the plant cells,
such as starches, monosaccharides and sucrose (Aman & Lindgren, 1983).

Feeding production animals with grass silage only can be similar to the diet of
fresh grass, as delaying mowing service and poor technique of ensiling grass silage
mass provide poor nutritional value and low consumption (Aston et al., 1994).

The value of an ingredient in animal feed is the concentration of nutrients per
unit of dry matter and the amount of forage an animal can consume. There is a negative
correlation between moisture content and consumption of forage dry matter (Steen et
al., 1998) and positive correlation between the digestibility of grass silage in dairy
cows fed ad libitum and milk production (Castle, 1975).

Production potential and body weight of cows, the amount and type of
concentrate feed and protein supplements influence on consumption of dry matter
silage most (Chamberlain et al, 1989).

Saving high quality grass silage and haylage requires intensive cropping and
more mowing, which has an impact on the price of hay and silage, but increased
production costs are justified by better quality grass silage and haylage.

The most common way of storing hay and silage is in the silo pit (which is the
cheapest), while only 4 farms prepare grass silage and haylage in the rolling bales.
According to research in the EU storing silage and haylage, bale rolling is the most
expensive way of saving roughage.

Materials and methods

The study includes samples of grass silage from 10 farms and silage samples
from 17 farms (Una-Sana Canton, Banja Luka, Kozarska Dubica, Prnjavor, Bijeljina,
Bratunac, Modri¢a, Tuzla Canton, Posavina) of major milk producers who run
production with more than 20 dairy cows. Samples were delivered to the laboratory of
the Agricultural Institute Biha¢.

The chemical quality of grass silage and haylage samples was determined with
the following methods:

- pH value - using a pH meter (sample in distilled water);
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- Protein - (sample preparation, digestion, distillation, titration), apparatus by

Kjeldhal;
- Cellulose — Method of manufacturers (VELP) - extractor for cellulose;
- Moisture (dry matter) - Automatic Hygrometer (OHAUS);
- Minerals - method of burning and annealing (burner and furnace annealing).

Survey results were analysed in SPSS 12 statistical programme (Statistical

Package for the Social Sciences).

Results and discussion

The average pH value is within optimal values of acidity silage.

The low level of proteins and a high level of cellulose is one of the indicators
of later grass cutting and ensiling. Mowing at later phyto phenological stages of
development decreases the protein content and increases cellulose content.

Tab. 1. Chemical composition samples of grass silage
Hemijski sastav uzoraka travne silaze

No. H Crude protein Crude cellulose Min. Matter Dry matter
Br. P Sirovi protein % | Sirova celuloza % | Min. materije % Suva materija %
1 5.06 16.31 26.46 2.08 39.60
2 5.92 9.50 42.16 2.34 37.23
3 4.54 12.94 48.00 2.06 25.23
4 3.74 8.71 49.40 2.04 32.03
5 5.40 18.34 23.87 1.54 21.42
6 4.64 11.24 43.41 1.87 28.57
7 4.15 6.55 50.93 2.51 19.09
8 4.13 7.36 43.02 2.57 26.71
9 4.99 9.22 49.06 2.32 30.29
10 5.08 16.47 57.34 2.87 37.84
Tab. 2. Descriptive Statistics - grass silage
Deskriptivna statistika — travna silaza
.. . Range Mean Std. Deviation
N'| Minimum | Maximum Obim Srednja Stand. odstupanje
pH 10 3.74 5.92 2.18 4.765 0.65595
Crude protein | 5 | ¢ 55 18.34 1242 | 11.664 4.15157
Sirovi protein
Crude cellulose |y | 53 g7 57.34 3347 | 43365 10.59494
Sirova celuloza
Min. matter |y | 54 2.87 133 2.22 0.38239
Min. materije
Drymatter | 151 19 09 3960 | 2051 | 29.801 6.97594
Suva materija
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Great difference in the protein content (max. 18.34) indicates a different
mowing period and different proportion of legumes in the mass.

The low level of minerals is an indication of weak supply of land and
insufficient fertilisation. Great difference in the content of dry matter is an indication
that the grass silage was prepared without wilting in the early stages, while a high level
of solids is an indication of late mature lawn mowing.

Tab. 3. One-Sample T — Test — grass silage
T —test jednog uzorka — travna silaza

Sig. 95% Confidence Interval
Mean .
2- diff of the Difference
tailed) teren Mean 95% interval sigurnosti
t df . ce . .
Znac. . Srednja razlike
Srednja
(dvostra razlika Lower Upper
nost) Donji Gornji
pH 22.972 9 0.000 0.20743 4.765 4.2958 5.2342
Crudeprotein | g o5 | 9 | 0000 | 1.31284 | 11.664 8.6941 14.6339

Sirovi protein
Crude cellulose
Sirova celuloza

Min. Matter
Min. materije
Dry matter
Suva materija

12.943 9 0.000 3.35041 | 43.365 35.7858 50.9442

18.359 9 0.000 0.12092 2.220 1.9465 2.4935

13.509 9 0.000 2.20599 | 29.801 24.8107 34.7913

Tab. 4. Chemical composition of haylage samples
Hemijski sastav uzoraka silaze

No | pH Crudg prote.:in Crude cellulose Min. mat.t.er Dry matt.e.:r
Sirovi protein% Sirova celuloza % Min. materije % Suva materija %

1 | 5.88 7.37 63.76 1.86 53.66

2 | 5.61 14.95 43.63 1.97 46.67

3 | 5.18 16.29 36.92 2.65 42.05

4 | 535 10.94 59.94 2.23 61.43

5 | 5.71 11.78 31.42 2.71 57.95

6 | 541 8.75 32.35 2.3 41.41

7 | 4.87 24.36 25.76 2.14 45.9

8 | 531 8.98 40.74 2.23 44.59

9 | 5.54 16.94 29.54 1.38 50.56
10 | 4.96 12.61 38.74 1.88 55.81

11 | 5.49 8.58 44.8 1.34 46.03

12 | 493 11.21 29.96 1.45 48.34

13 | 5.07 7.72 41.17 2.04 64.13

14 | 5.27 12.4 29.41 1.43 39.26
15 | 6.37 17.43 45.31 2.76 45.13

16 | 4.65 8.95 63.71 1.69 39.74
17 | 5.08 16.47 57.34 2.87 37.84
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The average pH of the analysed silage samples is satisfactory, in accordance
with the table values.
The low level of proteins and high levels of cellulose indicates mowing in the later
stages ofphyto phenological development.

A large variation in the protein contents suggests mowing at different stages of
development as well as the different proportion of legumes in mixtures.
Low mineral matter content is an indicator of poor fertilisation and non-application of
appropriate management systems.
A large variation in the contents of dry matter suggests mowing at different stages and
that haylage mass wilted at different times.

Tab. 5. Descriptive Statistics — haylage
Deskriptivna statistika - silaza

Std.
. . Range Mean Deviation
N Minimum Maximum Obim Srednja Stand.
odstupanje
pH 17 4.65 6.37 1.72 5.334 0.41912
Crude protein | 7.37 24.36 16.99 12.69 4.53057
Sirovi protein
Crude cellulose |, 25.76 63.76 38.00 42.03 12.47409
Sirova celuloza
Min. Matter | 5 1.34 2.87 1.53 2.10 0.50035
Min. materije
Drymatter | 71 3704 64.13 2629 4826 7.88452
Suva materija
Tab. 6. One-Sample T — Test — haylage
T —test jednog uzorka —silaza
Sig. 95% Confidence Interval
2- Mean of the Difference
¢ daf tailed) | difference Mean 95% interval sigurnosti
Znac. Srednja Srednja razlike
(dvostr razlika Lower Upper
anost) Donji Gornji
pH 52.474 16 | 0.000 0.10165 5.33412 5.1186 5.5496
Crudeprotein | 1y c49 | 16 | 0000 | 1.09822 | 12.60000 | 10.3606 15.0194
Sirovi protein
Crude cellulose | 3 697 | 16 | 0000 | 3.02541 | 4202041 | 356158 48.4430
Sirova celuloza
Min. Matter 6935 | 16 | 0000 | 0.10192 | 2.05471 1.7974 23120
Min. materije
Drymatter =\ 55539 | 16| 0.000 | 191228 | 4826471 | 442109 | 523186
Suva materija
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Conclusion

Agricultural producers can produce high-quality grass silage and haylage.
Currently one of the biggest problems in storing silage and haylage in Bosnia and
Herzegovina is the lack of adequate and modern agricultural machinery for storing hay
and silage.

The analysed samples indicate that mainly grass silage and haylage is saved at
phyto phenological stages of development. The prevailing opinion among farmers is
that it is better to have a higher yield mass per unit area and not how much milk they
may get from the specific area or how to produce protein and energy from the specific
area.

Some of the results of the analysis show a very satisfactory relationship
between grass and legume mixture. People increasingly practice silage and haylage
from legumes themselves, which, if allowed to be ready at appropriate stages of
development, will give a very good quality.

Also, on a small number of farms, there is a trend of two harvests a year (fall -
vetch and rye silage and in the spring - corn silage).

Ongoing education and the presence of agronomists in the field are necessary
in order to improve the quality of silage and haylage.
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Kwvalitet travne silaze i1 sjenaze na farmama
u Bosni 1 Hercegovini

. .1 . .2 . .z
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’Poljoprivredni zavod, Biha¢, Bosnia and Herzegovina
*Poljoprivredni zavod, Tuzla, Bosnia and Herzegovina

Sazetak

Cilj istrazivanja je utvrditi kvalitet travne silaze i sjenaze na farmama za
proizvodnju mlijeka u Bosni i Hercegovini, te na osnovu rezultata analiza dati
preporuke za poboljSanje kvaliteta krme i preporuke za ishranu muznih krava.
Analizirani su uzorci travne silaze sa 10 farmi i uzorci sjenaze sa 17 farmi koje imaju
vis$e od 20 muznih grla u stadu. Utvrdivani su sljedeci parametri kvaliteta travne silaze
i sjenaze: stepen kiselosti (pH), suha materija (SM), sirovi protein (SP), sirova celuloza
(SC), mineralne materije (MM). Rezultati analiza pokazuju zadovoljavaju¢i nivo
prosjecne pH vrijednosti (travna silaza 4,76; sjenaza 5,33), zadovoljavajuc¢i nivo SM
(travna silaza 29,80%; sjenaza 48,26%), nizak sadrzaj SP (travna silaza 11,66%;
sjenaza 12,69%), visok nivo SC (travna silaza 43,36%; sjenaza 42,03%), nizak nivo
MM (travna silaza 2,22; sjenaza 2,05). Rezultati analiza pokazuju velike varijacije svih
ispitivanih parametara kvaliteta. pH vrijednost travne silaze varirala je od 3,74 do 5,92,
a sjenaze od 4,65 do 6,37; SM travne silaze od 19,10 do 29,80 a sjenaze od 37,84 do
64,13; SP travne silaze od 6,55 do 18,34 a sjenaze od 7,36 do 24.36; SC travne silaze
od 23,87 do 57,34 a sjenaze od 25,76 do 63,76; MM travne silaze od 1,54 do 2,87 a
sjenaze od 2,10 do 2,87.

Kljucne rijeci: sjenaza, travna silaza, bjelancevine, celuloza, suha materija,
mineralne materije

Midhat Glavi¢
E-mail address:
midhatg2000@yahoo.com
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Uporedne eksploatacione karakteristike
nekih tipova masina u spremanju sjenaze
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Sazetak

U radu su dati rezultati ispitivanja dvije razli¢ite linije masina u spremanju
travne sjenaze i to: linija koju ¢ini pogonski traktor IMT 540 sa samoutovarnom
prikolicom sa noZevima SIP Pionir 17 (sjenaziranje u horizontalni silo objekat) i traktor
IMT 577 DV u agregatu sa rolbalerom sa fiksnom komorom Deutz — Fahr GP 2.50, i
motalicom bala u rastegljive folije Sipma Z — 557, (sjenaziranje u omotane bale).
Ispitivanja su vrSena u proizvodnim uslovima, na porodi¢cnom poljoprivrednom
gazdinstvu u mjestu Mokro (Republika Srpska), sa ciljem da se uporede eksploatacione
karakteristike ispitivanih linija. Utvrdivani su slijede¢i parametri: brzina kretanja
agregata, ucinak i zastupljenost pojedinih operacija. Za ocjenu efikasnosti pojedinih
nacina obavljanja radova, vrSena je vremenska analiza (hronometrija) i ispitivanje
pojedinih radnih zahvata kod sakupljanja provenute mase, analiza transporta, istovara i
skladiStenja sjenazne mase. Samoutovarna prikolica Pionir 17 u agregatu sa traktorom
IMT 540 Deluxe, u proizvodnim uslovima rada ostvarila je brzinu od 1,73 km/h.
Povrsinski u¢inak na bazi hronografije iznosio je 0,30 ha/h. Hronometrijom je utvrdeno
da je najveéi dio vremena utroSen na punjenje prikolice 46,67% , kao i u zastojima
25,05%. Presa za rol bale Deutz-Fahr GP 2.50 u agregatu sa traktorom IMT 577 DV
ostvarila je brzinu od 1,62 km/h uz povrSinski ucinak od 0,45 ha/h. Na osnovu
hronografije najveci dio vremena utroSen je na proces presovanja tj. Punjenje komore
prese biljnom masom I formiranje bale 77,23%, a najmanje vremena je utroSeno na
proces vezivanja bale tj. 5,31% od ukupnog radnog vremena.

Kljucne rijeci: sjenaza, samoutovarna prikolica, rol baler presa, brzina rada,
ucinak
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Uvod

U nasoj zemlji spremanje sjenaze na drustvenim poljoprivrednim gazdinstvima
pocelo je prije dvadesetak godina, dok je kod individualnih gazdinstava u zadnjih par
godina. Medutim, s obzirom na vrijednost sjenaZe dobro bi bilo da se ona priprema i na
ovim gazdinstvima, a to je mogucée u takozvanim silo-tranSejama ili u betoniranim
nadzemnim hodnicima (silo tren¢-rovu). Posljednjih godina postala je popularna
sjenaza pakovana u cilindricne bale umotane u plasticnu foliju.Omotavanjem bala
tj.balirane mase, u specijalne UV stre¢ folije, same bale postaju vrsni mikrosilosi
pogodni za jednostavno Cuvanje (skladiStenje) i koriS¢enje. Ovaj nain spremanja
sjenaze u posljednjih nekoliko godina, sve viSe dobija na znaCaju, medutim na ovaj
nacin se moze sjenazirati samo trava.

Upotreba sjenaze se sve viSe Siri, u uslovima visoke vlaZnosti usjeva
zahvaljujuéi razvoju novih masina i tehnika. U proslosti sto¢na hrana ubirana je pri
nivou vlaznosti od 40 — 50 % za trave i leguminoze, a ubiranje se danas izvodi pri
nivoima vlaznosti od 60 — 70 %. Za dobijanje potrebne koli¢ine kvalitetne sjenaze,
gazdinstva treba da posjeduju savremenu mehanizaciju za kosidbu, sjeckanje, transport,
utovar, istovar isjeckanog materijala, kao i savremene silo — objekte, pri ¢emu prostor
oko silosa mora da bude prostran za nesmetan pristup masinama i transportnim
sredstvima (Peji¢, 1994). Masine za sakupljanje zelene, provente ili suve mase —
Samoutovarne prikolice konstruisane su da bi tretiranu masu uspjesno i brzo pokupile,
prevezle do objekata za skladistenje ili da izvrSe distribuciju u jasle (zeleni konvejer),
sa §to manje gubitaka. Glavni nedostatak samoutovarne prikolice pri sakupljanju mase
je malo iskoriStenje tovarnog prostora prikolice i malog u¢inka od 2,1 t/h pri prosjecnoj
brzini od 4,0 km/h (Erbelji i sar.,, 1988), kao i adekvatnost koriS¢enja u sistemu
spremanja sijena, slame ili sjenaze sa male udaljenosti od polja do mjesta skladiStenja.

Spremanje sjenaze u bale omotane folijom veoma je Cest naCin spremanja
krme u stocarski razvijenim zemljama. Tehnologija ovog nacina konzerviranja poznata
je ve¢ vise od 30 godina, ali na nasim prostorima jo$ uvijek nije dovoljno zastupljen
metod pripremanja i cuvanja stocne hrane. Sa tehniCkim usavrSavanjem masSina za
pravljenje bala, zatim uvijanja u foliju i njihovim prevozom, ova metoda je usla u
Siroku primjenu.

Analizirajuéi povrsinski u¢inak (ha/h) (Potkonjak.,2010.) pri ispitivanju tri tipa
presa konstatovao je da se sa presama za valjkaste bale ne ostvaruje znatno veci u¢inak
u odnosu na klasi¢nu presu i da iznosi od 1,40-1,50 ha/h. Na ostvareni u¢inak uticu
uglavnom tri faktora: brzina kretanja agregata, razmak redova traka sijena i koeficijent
iskoriS¢enja vremena. Brzina kretanja prese uglavnom je ograni¢ena tehnickim
karakteristikama iste a u prvom redu perifernom brzinom podizackog uredaja, sa kojim
je uskladena brzina ostalih radnih organa prese. U eksploatacionim uslovima ¢esto se
ne postizu zadate radne brzine na S$ta najceSc¢e utiCe stanje redova (zbojeva) sijena ili
zelene mase, (deblji red usljed veéeg prinosa ili je zbijen u zemlju), broj obrtaja
priklju¢nog vratila traktora, koji nije konstantan (iz objektivnih ili subjektivnih
razloga), mikroreljef zemljiSta, kao i nacin vodenja prese u radu. Navodi se, da
savremeni rolbaleri iza pick-up uredaja imaju ugraden uredaj za sjeckanje mase, pri
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¢emu se postize bolja zbijenost bale i manji utroSak energije za oblikovanje i sabijanje
bale.Pri razvoju rolbalera je tendencija dobijanje bala manjeg prec¢nika, do 160 cm,
radil akSe manipulacije, prema Poni¢anu i Korenku (2008).

Cilj istrazivanja je bio da se bolje uoce pojedini problemi i ocjena efikasnosti
pojedinih nacina obavljanja radova u proizvodnim uslovima sa dvije linije proizvodnje,
kao 1 utvrdivanje optimalnih parametara proizvodnosti, kvaliteta rada i ekonomicnosti
razli¢itih linija proizvodnje sjenaze pod istim, ili sli¢cnim proizvodnim uslovima.

Svrha rada bila je istraziti podatke za rad tipiénih mehanizovanih metoda
spremanja travne sjenaze pod stvarnim uslovima i utvrditi glavne faktore koji uticu na
produktivnost kod procesa sjenaziranja sa dvije razlicite linije masina.

Materijal i metode

Istrazivanja su obavljena na porodi¢nom poljoprivrednom gazdinstvu u mjestu
Mokro na domak Pala. Ogledna parcela na kojem se vrsilo ispitivanje razlicitih
agregata pri sjenaziranju nalazi se na 900 m nadmorske visine, na dvije parcele ukupne
povrSine 1,1 ha. Sjenaziran je prvi otkos, a tretirani materijal u ovom ogledu bila je
mezofilna prirodna livada reda Arrhenatheretalia.

Pri spremanju sjenaze od prirodnih livada u toku ispitivanja koriS¢ena su dva
sistema: spremanje mase samoutovarnom prikolicom sa pick-up uredajem i spremanje
sjenaze u rol balame. Kod prvog sistema pratili smo rad samoutovarne prikolice SIP
Pionir 17 i spremanje sjenaze u silo trencu, te prese za valjkaste bale Deutz — Fahr GP
2.50 i omotaca Sipma Z — 557, pri sjenaziranju travne mase u rol balama omotanih
stre¢ folijom. Da bi se bolje uocili pojedini problemi i ocjenila efikasnost pojedinih
nacina obavljanja radova, koris¢en je metod (hronometraze) i ispitivanje pojedinih
zahvata kod sakupljanja provenute mase te transport, istovar i skladiStenje senazne
mase. Ocjena kvaliteta rada sakupljackog uredaja, odnosno gubici biljne mase kod obe
linijje vrSena je ru¢nim sakupljanjem i vaganjem zaostale zelene mase a zatim i
prerac¢unavanjem po jedinici povrsine.

Vrijeme transporta sjenazne mase do silo-trenca i obrnuto je koriS¢eno za
izracunavanje produktivnosti rada svakog agregata. Na ovaj nacin bilo je moguce da se
izracuna ucinak traktorskog agregata kod transporta i da se utvrdi iskoriStenost
prikolice za vrijeme prevoza.

Ispitivanja su izvrSena u okviru postoje¢ih moguénosti, obzirom na
raspolozivu opremu. Ova ispitivanja su obuhvatila pojedine spomenute faze ili Citav
tehnoloski proces. Vrijeme rada kao i hronometrija radnih operacija mjerena je
adekvatnom opremom.

Snimljene su i hronografski obradene pojedina¢no sve operacije tj. proces
baliranja, vezivanja 1 izbacivanja bala, te omotavanja stre¢ folijom i njihovim
transportom do mjesta skladistenja. [zvrSena su hronografska mjerenja masina kod svih
nabrojenih operacija. Na osnovu dobivenih rezultata utroSenog vremena za pojedine
operacije izratunavani su uéinci masina.
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Rezultati i diskusija

Samoutovarna prikolica je maSina za viSenamjensku upotrebu. Shodno
pratecoj opremi, ona moze biti koriS¢ena za veéi broj radnih operacija u procesu
spremanja kabaste hrane od trava. Kod sjenaze ona se koristi za utovar, transport i
istovar sjenaze u silos. Pri tome sve operacije izvodi samo jedan Covjek — rukovaoc
traktorom. Samoutovarna prikolica SIP Pottinger Pionir — 17 bila je agregatirana sa
traktorom IMT 540 Deluxe. Traktor je radio u prvom redukovanom (sporom) stepenu
prenosa mjenjaca pri 1200 — 1685 o/min radilice i 385 — 540 o/min priklju¢nog vratila
traktora. Udaljenost parcele od silo objekta je 100 m. Prosjecna Sirina zboja nadinjenog
univerzalnim sakupljaem Favorit 220 je 125 cm. Za vrijeme rada agregat za
skupljanje provenute mase pomoc¢u samoutovarne prikolice je hronografisan a rezultati
su prikazani u Tabeli 1. Proizvodnost samoutovarne prikolice, zavisila je od vise
faktora: radne brzine, Sirine zahvata, prinosa biljne mase, propusne moci,
eksploatacione pouzdanosti, duzine sjeCenja travne mase, organizacije rada pri
sakupljanju i transportu, iskoris¢enju radnog vremena, kao i oblika i veli¢ine parcele.

Tab. 1. Hronografija rada samoutovarne prikolice ,,Pionir — 17 (sec).
Time-month study of "Pionir - 17" self-loading trailer operation (sec)

Operacija Red. br. Srednja vrijednost
I 11 m 1w
Operation Number v Mean
Radni hod 258 210 295 220 267 250
Loading

Okretanje na krajevima
parcele 30 50 40 30 50 40
Turning at the end

Zastoji
0
Downtime !
Ukupno vrijeme 288 260 405 250 317 304

Total time

Na osnovu podataka iz tabele 1. agregat za sakupljanje provenute travne mase
duzinu zboja od 120 m u radu preSao je za 250 sekundi, Sto znac¢i da se kretao
prosje¢nom brzinom od 1,73 km/h. Zbog modifikacije prikolice na 8 nozeva i zavisno
od prinosa travne mase dolazilo je do manjih zastoja u samom radu, koji su uticali na
produktivnost rada samoutovarne prikolice.

Najveéi dio vremena utroSen je na punjenje prikolice 46,67% medutim velik
broj zastoja u radu, uzrokovan povecanim valovima travne mase i velikim
optereCenjem na nozevima uticao je na dosta utroSenog vremena u zastojima 25,05%
(Tabela 2.) Slicne podatke, u svojim istrazivanjima pri sakupljanju slame
samoutovarnim prikolicama navodi Erbelji i saradnici (1988), gdje je udio vremena pri
sakupljanju slame bio 51,61% dok je dosta veliki udio otpao i na sam transport. To je
naravno uticalo na jako mali povrSinski ucinak,koji je na bazi hronografije iznosio 0,30
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ha/h. Izracunati koeficijent iskoriS¢enja radnog vremena s obzirom na ukupno vrijeme
pripremanja travne sjenaze iznosio je 0,68.

Tab. 2. Hronometrija utovara, transporta i istovara provenute travne mase pomocu
samoutovarne prikolice ,,Pionir — 17
Time-motion study of loading, transport and loading of aerated mass using
“Pioneer 17" self-loading trailer

Rberd. Operacija ciklusa Vrijeme u sekundama Udio operacije (%)
No' Cycle Operation Time in seconds Operation share (%)
Transport prazne prikolice
1. Transport of an empty 45 3,12
trailer
7 Utovar pr}kollce 673 46,67
Loading
3, Okretanje 60 4,16
Turning
Zastoji
4. Dovwntime 361 25,05
5. Transport 95 6,59
Transport
Istovar prikolice
6. Unloading 208 14,40
Vrijeme c%klusa 1441 100,00
Cycle time

Ocjena kvaliteta rada ispitivanog agregata pri ubiranju travne mase iz trake je
vrSena na osnovu gubitaka travne mase u polju. Gubici podrazumjevaju nesakupljenu
masu na pick-upu, najéesSce su izazvani neprilagodenom brzinom kretanja agregata,
uslovima rada, pripremljenosti i Sirine zbojeva (traka) odnosno zbog neprilagodenosti
sakupljackog uredaja mikro reljefu zemljista.

Tab. 3. Gubici biljne mase kod samoutovarne prikolice
Plant mass loss when using self-loading trailer

Radna Ubrana Gubici biljne .
. mase Ukupni .
Masina brzina masa pri sakupljanju gubici Ukupni prinos
. Work Collected Total yield
Machine speed nass Mass loss when Total loss (t/ha)
collecting (t/ha)
(km/h) (t/ha) Uha %
SIP_PII;’““ 1,73 9,38 0,155 1,65 0,155 9,54
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U toku pripremanja sjenaze samoutovarnom prikolicom SIP Pionir 17 stvaraju
se gubici samo pri sakupljanju mase na sakupljackom uredaju. Pri radnoj brzini od 1,73
km/h gubici su iznosili 0,155 t/ha odnosno 1,65% (Tabela 3.). Do sli¢nih rezultata
dosao je i Radivojevi¢ (1994.) u ispitivanju razli¢itih masina pri ubiranju travne mase,
gdje je gubitak pri sakupljanju iznosio 1,53% od ukupnog prinosa.

Presa za rol bale Deutz — Fahr GP 2.50 je rol baler fiksnog pre¢nika komore,
150 x 120 cm, robustne izrade sa pogonom valjaka putem lanc¢anika i automatskim
mehanizmom za vezivanje bale kanapom. Presa za velike okrugle bale Deutz — Fahr
GP 2.50 bila je agregatirana sa traktorom IMT 577 DV. Traktor je radio u prvom
redukovanom (sporom) stepenu prenosa mjenjaca pri 1200 — 1650 o/min radilice 1 448
— 615 o/min prikljunog vratila traktora. Prosje¢na Sirina zboja nacinjenog
univerzalnim sakupljac¢em Favorit 220 iznosio je 125 cm. Za vrijeme rada agregat za
sakupljanje provenute mase pomocu rolbalera bio je hronografisan a rezultati su
prikazani u tabeli 4.

Tab. 4. Hronografija brzine rada prese Deutz — Fahr GP 2.50.
Time-motion study of work speed - Deutz — Fahr GP 2.50 press

Redni broj DuzZina trase (m) Vrijeme (s) Brzina (km/h)

Number Section length Time Speed
1. 150 273 1,98
2. 140 295 1,71
3. 110 265 1,49
4. 140 280 1,80
5. 102 270 1,36
6. 116 300 1,39

Prosjek 126,33 280,50 1,62

Average

CV (%) 15,43 5,03 15,43

Prosjecna brzina kojom se kretao agregat iznosila 1,62 km/h sa koeficijentom
varijacije od 15,43%. Ovako mala brzina kretanja bila je iz razloga §to boljeg sabijanja
provenule mase u komori za presanje. Veca brzina kao i veca debljina vala (zboja)
uti¢e na manju zbijenost same bale. Sli¢ne podatke u svojim radovima navodi Zivkovié
i saradnici (1977) u ispitivanjima dva tipa rolbalera gdje navodi da kod oba tipa
rolbalera sa pove¢anjem brzine dolazi do smanjenja zbijenosti bala pri formiranju bala
iste veli¢ine, kao i do smanjenja tezine bale. Visoka varijacija u brzini rada rolbalera,
posljedica je razli¢ite debljine zboja i manjeg zaguSenja prilikom rada traktora. Vecih
zastoja u samom radu prese nije bilo.

Na osnovu hronografije prikazane u tabeli 5. uocava se da je najveéi dio
vremena utroS$en na sam proces presovanja tj. punjenje komore prese biljnom masom i
formiranje bale 77,23% a najmanje je utroSeno na proces vezivanja bale 5,31% od
ukupnog radnog vremena. Prosje¢na masa bale bila je 850 kg. Za formiranje jedne bale
prosjecno je trebalo 11,38 min ili viSe od 5 bala sjenaze na sat, dok je povrsinski ucinak
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iznosio 0,45 ha/h. Izracunati koeficijent iskoriS¢enja radnog vremena s obzirom na
ukupno vrijeme baliranja iznosio je 0,71.

Tab. 5. Hronografija rada prese za velike okrugle bale Deutz — Fahr GP 2.50
Time-motion study of Deutz — Fahr GP 2.50 press for large round bales

. Srednja . o
Operacpa Red. br. I I M IV vrijednost Udio operacije (%)
Operation ~ Number Mean Operation share
Radnihod (punjenje) 455 490 665 510 5275 77,23

Loading
Okretanje na krajevima

parcele

Turning at the end of 45 42 32 38 39,25 5,75
the parcel
Vezivanje 30 35 40 40 36,25 5,31
Tying
Izbacivanje i priprema
za radni hod
Unloading and 75 80 80 85 80 11,71
preparation for the
next cycle
Ukupno vrijeme 605 637 817 673 683 100,00
Time total

Ocjena kvaliteta rada ispitivanog agregata pri ubiranju travne mase iz trake je
vrSena na osnovu gubitaka tj. nesakupljene travne mase na pick-up-u, najcesce
izazvanu neprilagodenom brzinom kretanja agregata, uslovima rada, pripremljenosti i
Sirine zbojeva (traka) odnosno zbog neprilagodenosti sakupljackog uredaja mikro
reljefu zemljista. Ispadanje sitnije mase izmedu valjaka bilo je ne znatno jer se radilo o
provenulom materijalu.

Tab. 6. Gubici biljne mase kod rolbalera
Plant mass loss when using round bale press

Radna Ubrana Gubici biljne . .
. mase Ukupni Ukupni
Masina brzina masa pri sakupljanju gubici prinos
Machine SVZZZ; Corilceg;ed Mass loss when | Total loss | Total yield
collecting (t/ha) (t/ha)
(km/h) (t/ha) tha %
Deutz-Fahr
GP 2.50 1,62 9,33 0,206 2,16 0,206 9,54

Potkonjak (1985), u svojim radovima navodi da se ukupni gubici pri radu sa
presama za valjkaste bale kretali od 10,05 — 11,23% od prinosa gdje je zapazeno da
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gubici opadaju sa porastom vlage. Ocjena kvaliteta rada roloprese vrSena je na osnovu
gubitaka travne mase na sakupljackom uredaju a rezultati su prikazani u Tabeli 6.

Iz tabele se moze zakljuciti da je prilikom rada rolprese pri formiranju bala
sjenaze dolazilo do pojave gubitaka samo na sakupljac¢kom uredaju koji su u prosjeku
iznosili 2,16% od ukupne mase, §to je zavisilo od ujednacenosti Sirine zboja.

Prednost obe ove tehnologije je u tome $to su kod oba nacina spremanja sve
operacije mehanizovane, izuzev rasporedivanja travne mase u silosu, pa je zbog toga
utrosak ljudskog rada minimalan dok je visok utrosak rada masina.

Zakljucak

Na osnovu rezultata ispitivanja dvije razlicite linije maSina u proizvodnji
travne sjenaze moze se zakljuciti sljedece: samoutovarna prikolica SIP Pionir 17 je
duZzinu zboja od 120 m u radu presla za 250 sekundi, Sto znaci da se kretala prosje¢nom
brzinom od 1,73 km/h, a povrSinski uéinak samoutovarne prikolice na bazi
hronografije iznosio je 0,30 ha/h. Prosjecni gubici su iznosili 0,155 t/ha odnosno 1,65%
od ukupnog prinosa. Hronometrijom je utvrdeno da je najveci dio vremena utroSen na
punjenje sanduka prikolice 46,67%, kao i u zastojima 25,05%, te da je prosje¢no
vrijeme jednog kompletnog ciklusa iznosilo 24,02 min.

Prema rezultatima ispitivanja prese za valjkaste bale Deutz-Fahr GP 2.50,
pokazala se vrlo pouzdana u radu, ostvariv§i radnu brzinu od 1,62 km/h dok je
povrsinski u¢inak na bazi hronografije iznosio 0,45 ha/h., sa gubicima na sakupljackom
uredaju koji su u prosjeku iznosili 2,16% od ukupne mase. Na osnovu hronografije
najveci dio vremena utroSen je na proces presovanja tj. punjenje komore prese biljnom
masom i formiranje bale 77,23%, a najmanje vremena je utroSeno na proces vezivanja
bale tj. 5,31% od ukupnog radnog vremena. Za formiranje jedne bale prosjecno je
trebalo 11,38 min §to je nesto vise od 5 bala sjenaze na sat.

Prema ostvarenim rezultatima moze se zakljuciti da se za spremanje sjenaze na
malim porodi¢nim farmama prema utvrdenim parametrima, prednost daje liniji traktor
sa rol balerom.
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Abstract

This paper presents the results of two different types of machines used for
preparing haylage: haylage line with SIP Pioneer 17 self-loading trailer with knives in
a trench silo and Deutz - Fahr GP 2.50 round bale press for large round bales and
wrapping bales in stretch plastic foil. Tests were performed in production conditions on
the family farm in Mokro (the Republic of Srpska) with the aim to compare exploiting
characteristics of both types of machines. The following parameters were considered:
speed, efficiency and the share of each operation. To assess the effectiveness of
individual operations, we performed timing analysis (time-motion study) and examined
individual working operations i.e. collecting aerated mass and transport, unloading and
storage. Under the production conditions, Pioneer 17 self-loading trailer in the
aggregate with a tractor IMT 540 Deluxe achieved a speed of 1.73 km/h. Surface-based
field capacity of the machine in time-motion study was 0.30 ha/h. Time-motion has
found that the largest part of time was spent on trailer filling, 46.67%, as well as in
downtime, 25.05%. Deutz-Fahr GP 2.50 round bale press in the aggregate with an IMT
577 DV tractor achieved a speed of 1.62 km/h with the surface field capacity of
machine at 0.45 ha/h. Based on the time-motion study, most of the time was spent on
the process of pressing and chamber filling with plant mass, 77.23%, and the minimum
time was spent on the process of tying the bales, 5.31% of the total time.

Key words: haylage, self-loading trailers, round bale press, work speed,
efficiency
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Iskoris¢enost prirodnih resursa Vojvodine za navodnjavanje
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Sazetak

Znaajne povrSine plodnog obradivog zemljista dobrih proizvodnih
svojstava 1 raspolozive koli¢ine vode, kao najznacCajniji prirodni resursi i
potencijali, ¢ine da Vojvodina ima povoljne uslove za intenzivniji razvoj i primenu
navodnjavanja. Takode, postoje realne potrebe za navodnjavanjem jer zemljistu i
gajenim biljkama tokom vegetacionog perioda nedostaje oko 100 do 300 mm vode.
Sve ceS¢e se ispoljava manjak i neodgovarajuéa unutargodi$nja raspodela
atmosferskih padavina. Osnovu vodnih resursa predstavljaju reke Dunav, Tisa i
Sava, niz manjih prirodnih vodotoka, osnovna (ukupne duzine 930 km) i detaljna
(20.000 km) kanalska mreza koje pruzaju moguénost zahvatanja dovoljnih koli¢ina
vode za potrebe navodnjavanja. Najvec¢i deo povr$ina navodnjava se vodom iz
prirodnih vodotoka i kanala (preko 90%) i to najces¢e vestackom kisom (80-90%).
Medu navodnjavanim povrSinama dominiraju oranice i baste (oko 95%) dok su
ostale pretezno pod voénjacima (5%). Navodnjavane povrsine zauzimaju ukupno
20-30 hiljada hektara. Razvojni potencijali su daleko veci.

Kljucne reci: vodni resursi, sistemi za navodnjavanje, navodnjavane
povrsine, Vojvodina

Uvod

Porast broja stanovniStva i povecane potrebe za hranom, prognozirane
klimatske promene i sve ucestalije i ekstremnije pojave suSe potenciraju pitanje
navodnjavanja. U takvim okolnostima navodnjavanje dobija atribute osnovnog
preduslova sigurne, uspesne i efikasne poljoprivredne proizvodnje. U svetu se
navodnjava oko 15-17% od ukupnih zemljisnih resursa ali se pri tome sa ovih povrSina
obezbeduje oko 40-50% ukupne biljne proizvodnje (Field, 1990; ICID, 2011). Prema
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proceni FAO, u bliskoj buduénosti ¢e biti neophodno da se preko 60% svetskih potreba
u hrani dobije sa navodnjavanih povrSina. World Wide Fund for Nature (WWF, 2000) i
European Commission (EC) promovisu¢i EU Water Framework Directive (WFD) i
njenu implementaciju u praksi posebnu paznju obracaju na odnose izmedu
poljoprivrede 1 raspolozivih koli¢ina vode (UN World Water Development Report,
2003). Poznato je da je poljoprivreda u Svetu, ali i u Evropi, jedan od najvecih
potrosaca vode. Tako se npr. u nekim zemljama Evropske Unije za potrebe
poljoprivrede izdvaja i preko 70-80% od ukupne potrosnje vode (Gréka, Spanija), dok
je u proseku taj udeo za EU negde oko 30% uz tendenciju stalnog porasta (Fauresa et
al., 2002; Boutraa, 2010; Turral et al, 2011). Voda odgovarajuceg kvaliteta
upotrebljena za navodnjavanje moze biti vazan trzis$ni i izvozni artikal jer znac¢ajan deo
ukupne vrednosti poljoprivrednih proizvoda predstavlja upravo voda ugradena u
njihovu strukturu, odnosno utroSena za njihovo uzgajanje. Distribucija takvih
proizvoda moze da se posmatra i kao preraspodela, razmena i trgovina vodom izmedu
zemalja (Petkovi¢, 2003).

Znacajne povrsine plodnog obradivog zemljista dobrih proizvodnih svojstava i
raspolozive koli¢ine vode, kao najznacajniji prirodni resursi i potencijali, ¢ine da
Vojvodina, globalno posmatrano, ima povoljne uslove za intenzivniji razvoj i primenu
navodnjavanja. Takode, postoje i realne potrebe za navodnjavanjem, jer u proseku
zemljiStu i gajenim biljkama tokom vegetacionog perioda nedostaje 100 do 300 mm
vode a u pojedinim godinama i viSe (Beli¢ et al., 2005; Dragovi¢ et al., 2005). Sve
¢eS¢e se ispoljava manjak i neodgovaraju¢a unutargodi$nja raspodela atmosferskih
padavina. Dobro su poznati i veciti problemi vojvodanskih ratara sa vodama "Treba se
roditi, odrasti i Ziveti u ovoj beskrajnoj niziji. Treba dubinski i do srzi osetiti ove jade
sa vodom i muke bez vode i tu veénu borbu sa vodama i ¢eznju za vodom. Ako su
vlaZne godine - opasnost i nesre¢a, ako je susna godina - nevolja jos veca" (cit. Mirkov,
1976).

Cilj ovog rada je da se, sa jedne strane, prikazu osnovni elementi i potencijali
najznacajnijih raspolozivih vodnih resursa, a sa druge nacini pregled i da ocena njihove
iskoriS¢enosti za potrebe navodnjavanja na podrucju Vojvodine.

Materijal 1 metode

Podru¢je Vojvodine se prostire na 2,15 milliona ha. Dominantno je
ravniCarsko i poljoprivredno sa oko 75% obradivih povrSina i zemljiStem izuzetnih
proizvodnih svojstava veoma pogodnim za navodnjavanje. Prisustvo velikih reka
(Dunav, Tisa i Sava), manjih prirodnih vodotoka i relativno guste mreze magistralnih i
melioracionih kanala ¢ine Vojvodinu veoma kompleksnim vodoprivrednim podruc¢jem
1 pruzaju dobru osnovu i mogucnosti koriS¢enja ovih resursa za razli¢ite namene pri
¢emu navodnjavanju treba da pripadne istaknuto mesto (Beli¢ et al., 2006; Savi¢ i
Vranesevi¢, 2011).

Raspolozivost i dostupnost vodnih resursa predstavljena je na osnovu ukupne
duzine trase najznacajnijih vodotoka u Vojvodini i njihovih prosecnih mesecnih i
godisnjih proticaja. Iskoris¢enost ovih resursa za potrebe navodnjavanja razmatrana je
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preko veli¢ine 1 strukture navodnjavanih povrSina i ukupne potrosnje vode za
navodnjavanje. Obuhvacen je period od 1999. do 2011. godine. Za sprovedene analize
koriS¢eni su podaci Republickog zavoda za statistiku Republike Srbije
(http://webrzs.stat.gov.rs).

Rezultati 1 diskusija

Osnovu vodnih resursa koji se mogu koristiti za navodnjavanje u Vojvodini
¢ini hidrografska mreza u ¢iji sastav ulaze reke Dunav, Tisa i Sava koje tangiraju ili
presecaju ovo podrucje; Zatim, niz manjih prirodnih vodotoka; Osnovna kanalska
mreza viSenamenskog Hidrosistema Dunav-Tisa-Dunav (OKM HS DTD) ukupne
duzine oko 930 km; Detaljna kanalska mreza melioracionih kanala i vodne
akumulacije. Navedena vodna tela povrSinskih voda su po raspolozivim koli¢inama
vode u stanju da podmire aktuelne prosec¢ne zahteve navodnjavanja. Medutim, njihov
rezim i vremenska, unutargodi$nja raspodela proticaja nisu uvek u skladu sa potrebama
(Savi¢ 1 Beli¢, 1996; Savi¢ i VraneSevi¢, 2011). Od prirodnih vodotoka neuporedivo
najveci potencijal imaju Dunav, Tisa i Sava, dok ostali manji vodotoci najces¢e ne
predstavljaju ni dovoljna ni sigurna izvorista vode za potrebe navodnjavanja (tabela 1,
slike 1 1 2). Stoga se oni ukljucuju i povezuju u regionalne hidrosisteme ili se na njima
formiraju viSenamenske akumulacije npr. na severu Backe i juznim padinama Fruske
gore. Za potrebe navodnjavanja jo§ uvek su neiskoriS¢éene moguénosti dvonamenske
upotrebe detaljne kanalske mreze sistema za odvodnjavanje (i za odvodnjavanje i za
navodnjavanje - prema potrebama) ¢ija je ukupna duzina na podrucju Vojvodine oko
20.000 km uz prosecnu kanalisanost oko 10 m/ha. Dunav na sektoru kroz Vojvodinu
prima svoje najvece pritoke tako da mu se proticaj duz toka znacajno povecava (tabela
1). Realni proticaji u OKM HS DTD su najée$¢e znatno nizi od projektovanih
mogucénosti jer u vecini slucajeva nema izrazene potrebe za vodom.
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S1. 1. Prose¢ni mesecni proticaji vecih reka u Vojvodini
Average monthly discharge of major rivers in Vojvodina
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Tab. 1. Prosecni proticaji i duzine vodotoka u Vojvodini
The average discharge and length of streams in Vojvodina

Duzina u Vojvodini Vodomerna
Vodotok (km) stanica Prosecéan proticaj (m3/s)
Stream Length in Vojvodina Average discharge (m3/s)
Water gauge
(km)
Bezdan 2410
Bogojevo 3000
Dunav 355 Slankamen 3745
Pancevo 5475
Tisa 165 Novi Becej 800
Sava 205 Srem. Mitrovica 1605
DTD - Backa 420 max 60
DTD - Banat 510 max 120
Tami$ 80+35 Jasa Tomic 42
Stari Begej 35 Hetin 33
Plovni Begej 35 Srpski Itebej 21,1
Kanal Begej 35 Zrenjanin 26,5
Zlatica 35 Sajan 3,0
Brzava 15 Markoviéevo 7.3

Angazovanjem svih navedenih kapaciteta uglavnom se mogu obezbediti
potrebne pretpostavke za kontinualno snabdevanje dovoljnom koli¢inom vode trenutno
navodnjavanih povr§ina. Odnosno, uzimaju¢i u obzir navodnjavane povrsine, stanje i
iskoriS¢enost sistema, potraznju i utroSene koli¢ine vode moZe se oceniti da su
raspolozive koli¢ine vode vise nego dovoljne i na ve¢em delu podruc¢ja dostupne.
Medutim, stalno se aktuelizuju ambiciozni planovi za znacajnije povecanje
navodnjavanih povrSina prema kojima u Vojvodini postoje potencijalni preduslovi za
navodnjavanje skoro milion hektara (Razvoj vodoprivrede Vojvodine, 1982;
Vodoprivredna osnova Vojvodine - VOV, 1986; Vodoprivredna osnova Srbije - VOS,
2002; Strategije prostornog razvoja Republike Srbije, 2009; Plan Strategije ruralnog
razvoja Republike Srbije, 2009 itd.). Prema ovim planovima zahvatanjem vode iz HS
DTD moze se obezbediti navodnjavanje na oko 500.000 ha, Regionalnim
hidrosistemima na jo§ oko 400.000 ha (Severna Backa — 130.000 ha, Banat — 100.000
ha i Srem — 200.000), znacajne moguénosti pruza i dvonamensko koris¢enje postojecih
kanala detaljne kanalske mreze (90.000 ha).

Iako je nesumnjivo potvrdeno da se primenom navodnjavanja dobijaju visoki,
stabilni i1 kvalitetni prinosi, povrSine pod sistemima za navodnjavanje nikada ni
priblizno nisu dostigle planirane. Pomenutim planskim i razvojnim dokumentima u
oblasti poljoprivrede i vodoprivrede predvideno je znacajno povecanje povrSina pod
sistemima za navodnjavanje. Planovi su kao realnu polaznu osnovu uzimali zemljiSne i
vodne potencijale podrucja, kao i ¢injenicu da se primenom navodnjavanja obezbeduju
preduslovi za racionalnije koriS¢enje ovih resursa i visoki, stabilni prinosi dobrog
kvaliteta (Peji¢, 2004; Savi¢ i VraneSevi¢, 2011). Navodnjavanjem se stvaraju
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moguénosti za dobijanje vecih prinosa, gajenje postrnih useva i meduuseva ("dve
Zetve"). Znacajno se utiCe na promenu strukture poljoprivredne proizvodnje u svim
segmentima: izboru gajenih kultura, agrotehnici, fertilizaciji, zastiti itd.

Sl. 2. Hidrografska karta Vojvodine i povrsine pod sistemima za navodnjavanje
(www.vodevojvodine.com)
Hydrographic map of Vojvodina and area under irrigation systems

Takode, povecanje povrSina pod sistemima za navodnjavanje doprinelo bi
znacajnijem intenziviranju proizvodnje visokokvalitetnih poljoprivrednih kultura
uzgajanih po nacelima integralne i organske proizvodnje (Rajé¢, 2007). Struktura setve,
ostvareni prinosi, njihov kvalitet i potraznja odrazio bi se na cenu ovih proizvoda na
trziStu koja bi mogla da opravda visoka ulaganja u izgradnju i eksploataciju sistema i
povecane troSkove poljoprivredne proizvodnje u navodnjavanju. Stvorili bi se uslovi za
realizaciju razvojnih programa iz ostalih sfera poljoprivrede (povrtarstvo, vocarstvo i
vinogradarstvo, stocarstvo itd.), poveéala konkurentnost na trzistu i Sanse za izvoz kroz
vece prinose 1 bolji kvalitet poljoprivrednih proizvoda, veéi udeo organske proizvodnje
itd.

Pomak ka planiranom obimu navodnjavanja uz ostrije ispoljavanje suSnih
epizoda i porast potrebe za vodom doveli bi u pitanje punu obezbedenost planiranih
sistema. Tako je npr. ve¢ konstatovan trend snizavanje i sve duze trajanje niskih
vodostaja Dunava pri kojima se javljaju ozbiljni problemi kod upustanja i zahvatanja
vode u OKM HS DTD upravo u periodima kada je najpotrebnija za navodnjavanje
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(Milosev 1 Savi¢, 2005; Savi¢ i Bezdan, 2009). Takode bi, pri poveéanoj potrosnji vode
za potrebe navodnjavanja do izrazaja dosla prostorna i vremenska neujednacenost
raspolozivih koli¢ina vode.
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Sl. 3. Navodnjavane povrsine u Vojvodini (http://webrzs.stat.gov.rs)
Irrigated land area in Vojvodina
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Sl. 4. Potrosnja vode za navodnjavanje u Vojvodini (http://webrzs.stat.gov.rs)
Water use for irrigation in Vojvodina

I pored toga Sto se navodnjavanju u najznacajnijim planskim 1 strateSkim
dokumentima daje prioritet i vazna uloga u viziji daljeg razvoja intenzivne
konvencionalne, integralne i organske poljoprivrede, analiza postojeceg stanja pokazala
je da je realnost sasvim drugacija (slika 2). Ve¢ duZzi niz godina u sustini nema bitnijeg
pomaka ni u poveéanju povrsina, ni u potrosnji vode (slike 3 i 4) ali ni u prate¢im
aktivnostima kojima bi se podsticao napredak ove mere. Na podrucju Vojvodine (slika
2) sistemi za navodnjavanje su izgradeni na oko 100.000 ha ali navodnjavane povrS§ine
tek u pojedinim godinama dostizu 30 hiljada ha $to ¢ini tek 1/3 ve¢ izgradenih,
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postojecih, kapaciteta i manje od 1-2% ukupnih obradivih povrsina - dno liste zemalja
prema zastupljenosti navodnjavanja. Stanje u oblasti navodnjavanja odslikava
nedovoljno koris¢enje postojecih sistema i nedostatak novca za nova ulaganja §to je
jedan od razloga zasto joS uvek ni priblizno nije dostignut nivo navodnjavanja od
makar 11 odsto obradivih povrS$ina, koliki je prosek u EU (Field, 1990; Fauresa et al.,
2002; ICID, 2011). Neki od sistema su zastareli, zapusteni, u loSem stanju, delimi¢no
ili uopste nisu u funkciji. Retki su i sporadi¢ni slucajevi izgradnje novih sistema i to na
relativno malim povrSinama. OpsSta ocena je da navodnjavanje nije na
zadovoljavaju¢em nivou, niti je u skladu sa potrebama i moguénostima poljoprivrede i
vodoprivrede Vojvodine. Cak je doslo do smanjenja i ovako veoma skromnih povriina
pod navodnjavanjem, pa i do prestanaka rada i zapuStanja pojedinih sistema za
navodnjavanje i do znacajnog pada potro$nje vode za ove namene (slike 3 1 4).

Potro$nja vode za potrebe navodnjavanja u periodu 1999-2012. godine bila je
u opsegu od 10 miliona m® (1999. godine) do 130 miliona m® (2000. godine), u
proseku oko 44,5 miliona m®. Ubedljivo najveéi deo povr§ina navodnjava se vodom iz
vodotoka (74-96%, u proseku oko 90%) i to najéeS¢e vestackom kiSom (80-90%).
Navodnjavane povrSine uglavnom zauzimaju oko 20-30 hiljada hektara. Medu
navodnjavanim povrSinama izrazito dominiraju oranice i baste (oko 95%) dok su ostale
povrsine pretezno pod voénjacima (5%), slike 3 i 4, (http://webrzs.stat. gov.rs).

Sve navedene Ccinjenice nisu bile dovoljne da navodnjavanje na ovim
prostorima bude zastupljeno u ve¢oj meri. Izmedu ostalog, uzroci ovakvog stanja su
moguénost uspesne poljoprivredne proizvodnje u uslovima suvog ratarenja u pojedinim
godinama i tretiranje navodnjavanja samo kao dopunske mere. Ipak, osnovni razlozi su
pre svega eckonomske prirode: ekonomska mo¢ vlasnika zemljista, vlasnicka
transformacija zemljiSta, visoki troSkovi izgradnje 1 eksploatacije sistema za
navodnjavanje, nedovoljne stimulacije i nepovoljniji uslovi za izgradnju sistema za
navodnjavanje i poljoprivrednu proizvodnju u navodnjavanju. Dodatni troskovi i veéa
ulaganja u poljoprivrednu proizvodnju sa navodnjavanjem i povecan rizik od gubitka
investicija, pariteti, nedostatak podsticaja, garantovanih cena, plasmana itd. uzrok su
nezainteresovanosti i nemotivisanosti vlasnika zemljiSta za uvodenje navodnjavanja
(cene energije, vode, nabavke i1 odrzavanja opreme, mehanizacije, dubrivo, pesticidi,
radna snaga itd.).

Pored ulaganja u izgradnju bazi¢ne infrastrukture za potrebe navodnjavanja
treba podsticati i sufinansirati neposrednu izgradnju sistema, nabavku opreme i dalju
pomo¢ korisnicima sistema Cime ¢e se stvoriti povoljnija atmosfera za Sirenje
navodnjavanja. Povecanje povrsina pod navodnjavanjem bez jasne vizije ekonomske
opravdanosti, plasmana, subvencija, podrske, podsticaja itd. nece dati Zeljene rezultate.
Istovremeno, ovo je globalno i stratesko pitanje jer se navodnjavanjem mogu postici
znacajniji efekti tek ako se stvore uslovi za uspostavljanje zaokruzenih procesa
poljoprivredne i preradivacke proizvodnje, sve do finalnih visokoprofitabilnih
proizvoda. Dalji odrzivi razvoj sistema za navodnjavanje mogué je jedino ako se
uskladi, prilagodi i bude u funkciji ovih ciljeva.

Revitalizacijom postoje¢ih sistema i postepenim uvodenjem novih povrSina
pod sistemima za navodnjavanje omoguci¢e se intenzivniji razvoj ostalih
poljoprivrednih delatnosti, preradivackih kapaciteta, vece radno angazovanje lokalnog
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stanovniStva, privredni razvoj celog podrucja itd. Realizacija ovih ciljeva mogla bi se
sprovoditi postepeno, po fazama u skladu sa realnim potrebama i u zavisnosti od
zainteresovanosti  vlasnika zemljiSta, ekonomskih mogucnosti, spremnosti za
investiranje u ovakve programe i njihove odrzivosti koja ¢esto zavisi od velikog broja
faktora na koje nije moguce uticati ili se ne mogu predvideti. Prioritet bi trebalo dati
lokalitetima 1 podruc¢jima gde postoje kvalitetni resursi i delom ve¢ izgradeni
infrastrukturni elementi neophodni za primenu i razvoj navodnjavanja. Investiranje u
revitalizaciju 1 izgradnju sistema treba usmeriti ka projektima na kojima ¢e se pokazati
opravdanost ulaganja i ostvariti brz povrat uloZenih sredstava Sto ¢e imati doprinos u
podizanju motivisanosti, zainteresovanosti i Sirenju navodnjavanja na vecim
povrSinama. Aktivnosti, mere, lokacije itd. vezane za navodnjavanje se moraju
usaglasiti sa konkretnim planovima razvoja ostalih poljoprivrednih delatnosti.
Odnosno, moraju biti u funkciji realnih potreba koje ¢ée se zasnivati na zahtevima
poljoprivrednih proizvodaca za navodnjavanjem koji ¢e biti uskladeni sa potraznjom i
odrzivos¢u takve proizvodnje.

Zakljucak

Opsta ocena je da navodnjavanje u Vojvodini nije na zadovoljavaju¢em nivou,
niti je u skladu sa potrebama i moguénostima poljoprivrede i vodoprivrede. Ova
konstatacija zasniva se na Cinjenici da na podru¢ju Vojvodine postoje prirodni resursi i
potencijali za znatno intenzivniji razvoj i primenu navodnjavanja. Pre svega, to se
odnosi na povrSine zemljiSta pogodnog za navodnjavanje i raspolozive koli¢ine vode
odgovarajuéeg kvaliteta.
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Utilisation of Natural Resources for Irrigation in Vojvodina
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Abstract

Significant area of fertile arable land with good soil properties and
available amounts of water, as the most important natural resources, provide
Vojvodina with favourable conditions for more intensive irrigated crop production.
Also, there have been real requirements for irrigation given the relatively high crop
water deficit (100-300 mm), as well as more frequent water shortage (droughts)
and uneven precipitation distribution during the vegetation period recently. The
majority of water resources include a hydrographical network of the Danube, Tisa
and Sava Rivers, smaller natural streams, then the basic (in total length of 930 km)
and detail (in total length of 20,000 km) channel network, which allow for water
extraction and use for irrigation. The greatest portion of irrigated land (crop and
gardens cca 95% and the rest cca 5% are orchards) uses sprinkler systems (80-
90%) and water from the natural river flows and channel network (>90%). Irrigated
land area covers around 20-30 thousand hectares. Development potential is far
greater.

Key words: water resources, irrigation systems, irrigation areas, Vojvodina
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Sazetak

Stalni porast broja stanovnika, s kojim se svet danas suocava, zahteva aktiviranje
svih zivih resursa u cilju proizvodnje dovoljnih koli¢ina hrane. Zivotinjski resursi su &itav
prethodni vek unapredivani u pravcu vece i kvalitetnije proizvodnje animalnih proizvoda.
Na taj nacin, stvorene su brojne visoko produktivne rase, koje su svoje proizvodne
potencijale mogle iskazati samo u dosta poboljSanim uslovima ishrane, smestaja i nege.
Novostvorene rase su postajale sve vise zavisne od coveka, sve manje otporne i cesto nisu
mogle opstajati u uslovima, u kojima su bez problema prethodno boravile rase od kojih su
nastale. Sve ovo je uslovilo da u svetu dode do nestajanja velikog broja autohtonih starih,
primitivnih, nisko produktivnih, ali uglavnom otpornih rasa i sojeva domacih zivotinja.
Depopulacija planinskih predela, kao i zapostavljanje i napustanje stoCarske proizvodnje u
marginalnim podru¢jima, u kojima nisu mogle proizvoditi visoko produktivne rase, takode
je vodilo nestajanju brojnih rasa i sojeva domacih zivotinja. U stoCarstvu se problem
ocuvanja nisko-produktivnih autohtonih rasa domacih zivotinja, jo$ uvek tesko objasnjava i
ta ¢injenica otezava rad na unapredenju kori$éenja zZivotinjskih genetickih resursa u praksi.
Medutim, agrodiverzitet, pa i zivotinjski geneticki resursi, u novom konceptu odrzivog
kori§¢enja genetiCkih resursa, zauzimaju veoma vazno mesto, sagledavajuci prirodne
potencijale, ekonomsko i socijalno okruzenje, ali i koriste¢i svetska iskustva. Glavne
aktivnosti koje se odnose na upravljanje i konzervaciju geneti¢kim resursima u narednom
periodu treba da se odnose na: Uklju¢ivanje novih tehnologija konzervacije (pre svega koje
se odnose na ex-situ), izrada javno dostupne baze odgajivaca autohtonih rasa, razvoj
nauc¢nih istrazivanja, rad na izgradnji kapaciteta ljudskih i infrastrukturnih, rad na
popularizaciji (izlozbe stoke, sajmovi, izdavanje broSura, saradnja sa medijima),
uklucivanje autohtonih rasa u sisteme organske proizvodnje, razvoj trziSta za animalne
proizvode sa zastiCenim geografskim poreklom dobijenih od autohtonih rasa, razvoj agro-
turizma u zasticenim oblastima, parkovima prirode, nastavak saradnje na globalnom i
regionalnom nivou.

Kljucne reci: zivotinjski resursi, autohtone rase, ocCuvanje, stoCarska
proizvodnja
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Uvod

Sam pojam animalnih genetickih resursa oznacava sve vrste, rase i sojeve koje
imaju naucni, kulturni i ekonomski znacaj za jednu drzavu (definicija FAO) (FAO,
2008). Vrsta obuhvata grupu zivotinja istog roda, koje su slicnih morfoloskih i
fizioloskih osobina i koje medusobno parene daju neograni¢eno plodno potomstvo.

Posebnu paznju treba posvetiti konzervaciji autohtonih rasa domacih Zivotinja,
zbog opasnosti od njihovog izumiranja i nestanka. Ove rase predstavljaju vazan izvor
genetskog potencijala, za buduéi rad u stocarstvu. Rasa predstavlja zivotinje iste vrste,
sliénih morfoloskih i fizioloskih osobina, koje te svoje osobine, prenose na potomstvo.
U cilju povecanja proizvodnje animalnih proizvoda, pre svega mleka i mesa, tokom
viSedecenijskog rada u 20-om veku, sprovodene su odgovarajue odgajivacko-
selekcijske mere u Republici Srbiji. Tim merama su favorizovane produktivnije rase,
kao i pojedine linije i familije unutar njih. Istovremeno je veliina populacije
autohtonih rasa bivala sve manja i Cesto je dolazilo do parenja u srodstvu, ¢ime se
povecavala homozigotnost unutar populacije i nastajala realna opasnost od gubljenja
pojedinih gena. Tako su pojedine rase u potpunosti potisnute pretapajuc¢im ukrstanjem.
Planski rad na ocuvanju autohtonih rasa, zapocet je u poslednji Cas i postao je obaveza.
Otpoceto je sa formiranjem zapata sa odgovarajuéim brojem Zzivotinja. Populacioni
trend autohtonih rasa domacih zivotinja je na taj nacin stabilizovan ili je bio u porastu.
U svetu od ukupno 40 vrsta domacih zivotinja, njih 14 ucestvuje sa preko 90%
globalne animalne proizvodnje. Interes za ocuvanjem globalnog biodiverziteta
potvrden je na Svetskom samitu o odrzivom razvoju i zastiti zivot-ne sredine, juna
1992. u Rio de Zaneiru. Tada je preko 165 drzava potpisalo Konvenciju o biologkoj
raznovrsnosti. Konvencija je ratifikovana 2001. godine u tadasnjem Parlamentu
Savezne Republike Jugoslavije. Organizacija za hranu i poljoprivredu Ujedinjenih
Nacija (FAO), prihvatila je odgovornost da vodi, koordinira i izveStava o globalnom
oc¢uvanju animalnih genetickih resursa. FAO je 1996. godine, razvio Globalnu
Strategiju o¢uvanja farmskih animalnih genetickih resursa, da bi pomogao drzavama da
se organizuju na poslovima upravljanja i o€uvanja istih.

Osnovni elementi Globalne Strategije su: identifikacija, opis, razvoj i pracenje,
konzervacija jedinstvenih i ugrozenih rasa, iskoris¢aavanje, obuka kadrova i povecéanje
medunarodnih komunikacija i pospesSivanje javnog mnjenja. Aktivnosti na o¢uvanju
animalnih genetickih rasursa, ¢ak i sa vrlo ogranienim kapacitetima su veoma
znacajne, jer razvoj akcionih planova tako postaje jedan tekuci proces, koji ¢ée
evoluirati, da bi tokom vremena ovi planovi postali obimniji (FAO, 2008).

Marginalne oblasti za poljoprivrednu proizvodnju danas obuhvataju upravo
one oblasti u kojima se u proslosti najintenzivnije odvijalo stvaranje razliCitih rasa
domacéih Zivotinja i u kojima su one imale najduze kontakt sa svojim divljim
srodnicima. Interes za revitalizacijom proizvodnje hrane u ovim oblastima, je sve veéi
(Zujovié i sar., 2005).

Autohtone rase su nastale na odredenom bioloskim arealima sa omedenim
geografskim celinam i prilagodene su uslovima zivota tog podruc¢ija. U Srbiji postoji
viSe autohtonih rase goveda, ovaca, svinja, Zivine, pasa, pcela, golubova koje su
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adaptirane na klimatske i uslove tradicionalnog uzgoja na ovom podruciju. Autohtone
rase koje se efikasno gaje u razlicitim ekosistemima (Sumskim, paSnjackim), uz
kombinaciju proizvodnje stocne hrane za njihovu prihranu, donose ne samo mogucénost
ocuvanja genetickih resursa ovih Zivotinja, ve¢ i ekonomski povoljan ambijent za
organizovanje isplative proizvodnje i dobijanje profita Drobnjak i sar., 2011).

Zapostavljanem stocarske proizvodnje u depopulisanim planinskim predelima
i odsustvo ispase dovelo je do ugrozavanja travnatih zajednica visoke biodiverzitetne
vrednosti. Vra¢anjem tradicinalnom nacinu uzgoja i ispase ovaca, koza, goveda i konja
na ovim terenim, doprinelo bi ne samo obnovi biljnih biocenoza i povecanju njihove
sposobnosti za opstanak, ve¢ i ofuvanju i povecanju broja domacih autohtonih vrsta
zivotinja sa ovih podrucija. Tradicionalno svinjarenje primenom Zirenja u Sumama i na
obalama ravnicarskih reka takode su jedan od sistema koji zavreduju paznju kada je u
pitanju ocuvanje ugrozenih autohtonih rasa svinja(Petrovi¢ i sar., 2007a; Petrovi¢ i sar.,
2007b).

Autohtone vrste i1 rase domacih zZivotinja
ukljucene u listu genetskih rezervi Srbije

Genetske rezerve domacih Zivotinja obuhvataju pojedine vrste, rase, sojeve i
linijje domacih Zivotinja, koje se ¢uvaju u vidu minimalnog broja domacih zivotinja,
doza sperme, jajnih celija ili embriona u skladu sa odgovaraju¢im zakonskim
propisima. Lista se utvrduje u zavisnosti od vrste zivotinja i pri zeljenom odnosu
polova, a predstavlja najmanji broj odraslih grla domacih Zivotinja pojedine vrste
odnosno rase, potreban za gajenje i1 ocCuvanje njihove genetske raznovrsnosti
(Ministarstvo poljoprivrede, Sumarstva i vodoprivrede Republike Srbije, 2010).

Ministarstvo poljoprivrede, trgovine, Sumarstva i vodoprivrede je 2010. godine
usvojilo Pravilnik o listi autohtonih i ugrozenih autohtonih rasa domacih Zivotinja.
Takode Pravilnikom je propisan minimalan broj grla po vrstama domacih Zivotinja
potrebnih za genetske rezerve.

Tab. 1. Lista genetskih rezervi domacih zivotinja
List of genetic reserves of farm animals

Vrsta zivotinje Minimalan broj Zivotinja
Animal species Minimum number of animals
Goveda/ Bivoli 300
Cattle/ Buffalo
Konji/ Magarci 350
Horse/ Donkey
Ovce/ Koze
Sheep/ Goat 250
Svinje
Pig 200
Zivina
Poultry 300
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Prema Pravilniku autohtone vrste i rase domacih zivotinja u Srbiji su: Goveda
(podolsko govece i busa), bivoli (domaci bivo), konji (domaci brdski konj i nonius),
magarci (balkanski magarac), svinje (mangulica, resavka, moravka), ovce (pirotska,
karakacanska, krivovirska, bardoka, svrljiska, lipska, Sarplaninska, vlasko-vitoroga,
Cokanska cigaja i cigaja), koze (balkanska koza), kokoske (svrljiska kokos, bnatski
golosijan, somborska kaporka), ¢urka (domaca ¢urka), plovka (domaca plovka), guska
(podunavska guska), biserka (domaca biserka), golub (srpski visokoletac), pcela (Apis
melifera carnica), psi (Sarplaninac).

UgroZenim autohtonim rasama domacih Zivotinja po Pravilniku se smatraju
one kod kojih ukupan broj zenskih priplodnih grla nije veci od broja prikazanog u
narednoj tabeli.

Tab. 2. Minimalan broj Zenskih priplodnih grla po vrstama
The minimum number of female breeding stock by species

Ukupan broj zenskih grla
Vrsta )
. Total number of female breeding
Species
stock
Goveda
Cattle 7500
Ovce
Sheep 10000
Koze
Goats 10000
Konji
Horses 5000
Svinje
Pigs 15000
Zivina
Poultry 25000

U sklopu Pravilnika se nisu nasle neke od autohtonih rasa koje postoje na
teritoriji Republike Srbije kao Sto su: ovce (sjenicko-pesterska), psi (srpski gonic,
srpski trobojni gonié, srpski Zuti gonic i srpski pastirski pas), kokosi (kosovski pevac),
domace ¢urke i druge rase golubova. Takode pod pretpostavkom, da su izumrle kao
rase na listi autohtonih domacih Zzivotinja se ne nalaze kolubarsko govedo, kao i rase
svinja Siska i Sumadinka.

Nacini o€uvanja genetskih rezervi domacih Zivotinja i
trenutno stanje u Srbiji

Ocuvanje genetskih rezervi domacih Zivotinja vrsi se na jedan od sledecih
nacina:
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In situ ili On farm — §to podrazumeva konzervaciju, odnosno gajenje zivih
Zivotinja u proizvodnim sistemima gde su nastale ili se sada nalaze, akoji
podjednako ukljucuju farme i proizvodne sisteme.

Ex situ — §to podrazumeva konzervaciju izvan proizvodnih sistema gde su
zivele 1 nastale, a koji mogu biti: In vivo gajenjem zivih Zivotinja u zoo
vrtovima, parkovima prirode, muzejima, istrazivackim institutima i dr. i In
vitro kriokonzervacijom embrion, spermatozoida, oplodenih jajnih celija,
DNK, somatskih ¢elija i drugog bioloskog materijala koji se moze iskoristiti za
rekonstruisanje  Zivotinje  (Ministarstvo  poljoprivrede, Sumarstva i
vodoprivrede Republike Srbije, 2010).

Prema podacima iz 2009 koje je objavio FAO broj grla autohtonih domacih

zivotinja u Srbiji po vrstama i kategorijama je prikazan u tabeli br 3.

Tab. 3. Broj grla autohtonih vrsta i rasa dmocih Zivotinja u Srbiji (Izvor DAD-IS, FAO,

2004%*,2009.)

Number of stock of native species and breeds of domestic animals in Serbia
(Source DAD-IS, FAO, 2004 * 2009).

g | S el
Breed Number of stock g
stock
Konji
Horses
Domac¢i brdski konj 80-100 35
Nonius 100-500 55
Magarci
Donkeys
Domaci balkanski magarac | 500-1000 300
Goveda
Cattle
Podolsko govece 500 250
Busa 500-1000 350
Kolubarsko govece / /
Ovce
Sheep
Sjeni¢ko-pesterska 10.000-100.000 /
pramenka*
Pirotska ovca 500-1000 40
Karakacanska ovca / /
Krivovirska ovca 500-1000 300
Bela metohijska ovca -
Bardoka 100-1000 50
Svrljiska ovca* 10.000-100.000 /
Lipska ovca 500-1000 250
Sarplaninska pramenka / /
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Tab. 3. Broj grla autohtonih vrsta i rasa domacih zivotinja u Srbiji (Izvor DAD-IS,
FAO, 2004*, 2009.) (nastavak)
Number of stock of native species and breeds of farm animals in Serbia
(Source DAD-IS, FAO, 2004 *, 2009) (continued)

Broj zenskih priplodnih
Rasa Broj grla grla
Breed Number of stock Number of female
breeding stock
Vlasko vitoroga ovca 500-1000 350
Cokajska cigaja 500-1000 450
Cigaja* 12.000-15.000 10.000
Koze
Goats
Balkanska koza 500-1000 250
Svinje
Pigs
Mangulica 1000-2000 600
Resavka 50-100 30
Moravka 100-500 90
Kokosi
Chicken
Svrljiska koko$ 500-1000 250
Banatski golosijan 1000-2000 750
Somborska kaporka 500-1000 250
Kosovski pevac* 10-100 /
Guske
Geese
Podunavska* | 10-100 | /
Patke
Ducks
Domaca patka | / | /
Curke
Turkeys
Domaca éurka* | 100-1000 | /

Program konzervacije je osmisljen i realizuje se poslednje 3 godine za sve rase
sem za sjenicko-pestersku ovcu, svrljisku ovcu i za sve rase domacih gusaka, pataka i
¢uraka. Program konzervacije sprovodi se metodom in situ, na farmama koje se nalaze
na viSe lokaliteta. Najznacajniji lokaliteti na kojima se sprovodi program kontervacije
su: Specijalni rezervat prirode Zasavica, Stara planina u okolini Dimitrovgrada i na
Pesterska visoravan gde se sprovodi program ocuvanja bivola.

Interenstano je da trenutno, jos uvek, ni za jednu rasu sa navedene liste ne
postoji jo§ uvek uzgojna knjiga, iako je za pojedine rase ovaca uzgojna kjnige su
oformljene jo§ 1952. godine ali se je se prestalo sa njihovim vodenjem.
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Prema uslovima koji je propisao Pravilnik, a u poredenju sa podacima koji se
mogu pronaci u bazi FAO, kao i prema podacima koji se nalaze u ,,Atlasu autohtonih
rasa Balkana“ izdatom 2009. godine u sklopu ELBARN (Monitoring Institute fo Rare
Breeds and Seeds in Europe, 2009) projekta gotovo sve rase imaju status ugrozenih.
Takode, treba ista¢i, da su trenutne populacije autohtonih rasa domacih Zivotinja
stabilne ili su, pak u blagom porastu.

ZavrSna razmatranja

Najvazniji razlozi koji su doveli do erozije i gubitka genetickog diverziteta
domacih zivotinja su:
1. uvodenje egzoti¢nih rasa u proizvodnju,
ograni¢enje razvoja na svega nekoliko rasa,
promene zahteva trzista,
degradacija ekosistema i
prirodne katastrofe.

RN

Glavne aktivnosti koje se odnose na upravljanje i konzervaciju geneti¢kim
resursima u narednom periodu treba da se odnose na:

1. ukljuéivanje novih tehnologija konzervacije (pre svega koje se odnose na ex-
situ);

2. izrada javno dostupne baze odgajivaca autohtonih rasa,

3. razvoj naucnih istrazivanja;

4. rad na izgradnji kapaciteta ljudskih i infrastrukturnih,

5. rad na popularizaciji (izlozbe stoke, sajmovi, izdavanje brosura, saradnja sa
medijima),

6. uklucivanje autohtonih rasa u sisteme organske proizvodnje,

7. razvoj trziSta za animalne proizvode sa zaStiCenim geografskim poreklom

dobijenih od autohtonih rasa,
8. razvoj agro-turizma u zaSti¢enim oblastima, parkovima prirode,
9. nastavak saradnje na globalnom i regionalnom nivou.

Literatura

Drobnjak D., UroSevi¢ M. i Matarugi¢ D. (2011). Odrzivi sistemi gajenja u funkciji
ocuvanja autohtonih rasa U Fakultet veterinarske medicine, Zbornik referata i
kratkih sadrzaja 22. Savetovanja veterinara Srbije, Zlatibor 2011 (str. 127-
130). Beograd: Srpsko veterinarsko drustvo i Fakultet veterinarske medicine.

FAO. (2008). The FAO Domestic Animal Diversity Information System. FAO — (DAD-
IS).

FAO. (1996). Globalna strategija ocuvanja farmskih animalnih geneti¢kih resursa.
FAO.

Ministarstvo poljoprivrede, Sumarstva i1 vodoprivrede Republike Srbije. (2010).
Pravilnik o listi genetskih rezervi domacih Zivotinja, nacini ouvanja genetskih

Agroznanje, vol. 14, br.1. 2013, 143-151 149



rezervi domacih zivotinja, kao 1 o listi autohtonih rasa domacih zivotinja i
ugroZenih autohtonih rasa. Sluzbeni glasnik Republike Srbije, 27. maj, 2010,
38/2010.

Monitoring Institute for Rare Breeds and Seeds in Europe (2009). Atlas of Rare Breeds
and Varieties of the Balkan. St. Gallen: Waltraud Kugler, Monitoring Institute.

Petrovi¢, M., Mijatovi¢, M., Radojkovi¢, D., Radovié, C., Marinkov, G. i Stojanovic,
Lj. (2007a). Genetic resources in pig breeding — moravka. Biotecnology in
Animal Husbandry, 23(1-2).

Petrovi¢, M., Mijatovi¢, M., Radovi¢, C., Radojkovi¢, D. i Josipovi¢, S. (2007b).
Geneticki rasursi u svinjarstvu-osobine kvaliteta polutki rase moravka i
mangulica. Biotechnology in Animal Husbandry, 23(5-6), 421 - 428.

Zujovié, M., Tomi¢, Zorica, Petrovi¢, P.M., Ivanovi¢, Snezana i Nesic, Zorica (2005).
Kozarska proizvodnja, potreba i moguénost u domaéinstvima brdsko-
planinskih i ravnicarskih podrucija. Biotecnology in Animal Husbandry, 21(5-
6), 117-122.

Conservation of Genetic Resources of Autochthonous Breeds
of Domestic Animals in Serbia

Darko Drobnjak’', Milivoje Urosevi¢', Dragutin Matarugi¢?

!Centre for Preservation of Indigenous Breeds, Belgrade, Serbia
Faculty of Agriculture, University of Banja Luka, Bosnia and Herzegovina

Abstract

The constant increase in human population, that the world is witnessing,
requires activation of all living marine resources to produce sufficient quantities of
food. Throughout the last century, animal resources were promoted aiming at larger
and better production of animal products. Thus, a number of highly productive breeds
were created, which could show their production potential only with a good nutrition,
housing and care included. New breeds that have become more dependent on man are
less resistant and often unable to survive in conditions in which their predecessors lived
without any problems. All this caused the disappearance of a large number of
indigenous ancient primitive low-productive but mostly resistant strains and breeds of
domestic animals. Depopulation of mountainous areas as well as neglect and
abandonment of livestock production in marginal areas, in which a highly productive
breed could not be produced, also led to the extinction of many breeds and strains of
domestic animals. In livestock production the problem of preserving low-productive
native breeds of domestic animals is not easy to explain, and this fact makes it difficult
to work on improving the use of animal genetic resources in practice. However, agro
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diversity, including animal genetic resources, the new concept of sustainable use of
genetic resources have an important place, taking into consideration natural resources,
economic and social environment, and using the world experience. The main activities
related to the management and conservation of genetic resources in the future should
relate to the inclusion of new conservation technologies (primarily related to the ex
situ), making publicly available database of breeders of indigenous breeds, the
development of scientific research, work on human capacity building and
infrastructure, promotion activities (livestock shows, fairs, publishing brochures,
cooperation with the media), involvement of indigenous breeds in organic production
systems, development of markets for animal products obtained from indigenous breeds
with protected geographical origin, the development of agro-tourism protected areas,
nature parks, continued cooperation on global and regional level.

Key words: Animal resources, indigenous breeds, preservation, animal
production
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YyTcTBO ayropuma

Yaconmc "ArposzHame" je Hay9HO-CTPYYHHU YacOMUC KOju 00jaBibyje HayuHe U
CTpYYHE paZoBe, KOjH HHUCY IITAMITaHH y JPYTHM YacormucuMa. Caxely, CHHOIICUCH,
MarucTapcky U JOKTOPCKH PAJIOBU C€ HE CMAaTpajy 00jaBJbeHUM PafOBUMA, Y CMUCITY
MoryhHOCTH IITaMnama y yaconucy "Arpo3Hame".

Kareropuzanuja pagosa

"Arpo3Hame" 00jaBibyje peleH3UpaHe paJoBe CBpcTaHe Yy cibenaehe
KaTeropyje: TpPerJIeAHW paj, OPWUTHHATHHM HAaydYHU paj, MPETXOTHO CAaOIIITEHE,
U3Jarame Ha HAyYHOM WM CTPYYHOM CKYITy U CTPYYHH pa.

Ilpeeneonu pao je HajBUIlIa KaTeropuja HaydHor pajaa. [luiy ux ayTopu Koju
UMajy HajMamke JeceT MyOJMKOBAHMX HAYYHHX paJioBa ca pELEH3UjOM Y
MehyHapomHNM WM HAIMOHAJHUM YacONMCHMa W3 JOMEHa Hay4YHOT NHTama Koje
obpalyje mperienHu pai, IITO HCTOBPEMEHO NOApa3yMHjeBa Ja Cy OBH palOBH
IUTHPaHH (AyTOILIUTATH) Y CAMOM pasny.

Opueunannu Hayunu pad CaipXu HeoOjaBJbeHE Hay4yHE pe3ysTaTe U3BOPHHUX
HAYYHHX UCTPAKUBAA.

Ilpemxoono caonwmerse CaApXKU HOBE HaydyHe pe3ylTare Koje Tpeda
MPETXOHO 00jaBUTH.

Hznazarwe na nmayynom u cmpyyHom CKyny je M3BOPHH HAYYHH U CTPYYHHU
npwior HeoOjaB/beH y 300pHHIMMA, KOjH CE MOXE MPHXBATUTH Kao IPETJICIHH,
HAYYHU WM CTPYYIHHU paj ca 00aBe3HOM HA3HAKOM Ha KOM CKYILY je CAOIIIITeH.

Cmpyunu pao je TpHIIOT 3HavajaH 3a CTPYKY O TEMH KOjy ayTop HHUje JA0cal
00jaBwo.

AyTOp mnpejiaxke KaTeropHjy paja, ald KOHauHy OMJIYKY JOHOCH peAakiuja
gacomuca Ha MPHjEIIIOT PeleH3eHATA.

[Ipunpema pagoBa 3a mTaMname

Pag Moxe OWTH HamucaH Ha CPICKOM je3uky (AMpHWIMYHO W JTaTHHUYHO
IIICMO) U HA CHTJIECKOM jE3HKY.

Obum paooea Tpeba OuTHM orpaHudeH Ha 12 crtpanuma A4 ¢opmara 3a
nperyieHu paa, a 8 ctpanuna Ay gopmara 3a ocrane kateropuje pagosa. OBaj Opoj
CTpaHMIa TOIpa3yMHjeBa W CBe Ta0ele, TpauKoHe, CIUKE W IpYyre MpUiIore, y3
ocHOBHH (oHT TekcTa Times New Roman, Benuuuny ¢onta 12 pt u mpopemom 1,5.
Cee MapruHe Mopajy OuTH HajMame 2,5 cm.

Texcm npeeneonoe paoa Tpeba ma caiapxku mornaeiba: Caxerak, YBoxa (ca
mpernengoM nureparype), Juckycuja wnu AmHanmsa pana, 3akibydak, Jluteparypa,
Caxerak (IpeBe/ieH Ha CPIICKU aKoO je HalKCaH Ha EHITIECKOM U OOPHYTO).
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Texcm opucunannoe uayunoz pama Tpeba ma campxu cibeneha moriasiba:
Caxerak, YBoJ (ca mperyieiom aureparype), Marepujan u MeTon pana, Pesynratu u
JMCKycHja, 3akibydak, Jlutepatypa, Caxerak (IpujeBon).

Hacnoe paoa tpeba Outm mro kpahm, wHPOpPMATHBaH W THCAaH MAaIUM
cinoBuMma BenuuwmHe 14 pt, 6e3 HarnamaBama Tekcra (bold, italic, underline), Ha
cpenuHH cTpaHuile. Mcmoa HacimoBa pajia M jeJHOT TPa3HOT pejia MUCATH MYHO UME U
npe3uMe ayropa 0e3 THTyle, BenuunHa 12 pt. Mcmox umena ayropa y QouTy ifalic
MMCaTH Ha3UB U MUHCTUTYILMje-OpraHu3alje y KOjoj je ayTop 3amociieH, Tpaji U 3eMJbY
y KO0jOj C€ HWHCTUTYIMja-OpraHM3alMja Hajazd. Y OBOM JHjely HHje HOTpeOHO
HABOJIUTH TA4HE aJIpece U MOIITaHCKe OpojeBe.

Casicemak TIpeicTaBIba CAKET MPHUKa3 pajga Koju Tpeba ma mMa m3mehy 50 u
150 pujeun, a numie ce Ha je3uKy paaa. EnmemeHTH Koje caxketak Tpeda qa caapiku y
KpPaTKUM IpTaMa Cy: MpeaMeT UCTPaKUBama, METO paia, Pe3yliTaTu paja, uacja 3a
HOBO HCTPaKUBAKhC U KpaTaK 3aKJbydak/Ipecjek JOIPHHOCA paja.

Hakon caxxeTka, ca pa3MakoM O]l jeJJHOT pefia ce J1ajy KJby4yHe pujeu (10 meT
VKyIHO) y cibenehem dopmary: Kawyune pujeuu: xjbydHa pujed 1, KJbydHa pujed 2, ...,
KJbYYHA pHjed 5.

Hacnosu u noonacnosu pada. I'maBHN HacioBU y paay (HACIOBHU IOTJIABIba:
YBoa, Matepujan u MeToa paja, UT/.) ce MUY BeTuInHOM (oHTa 13 pt, HA cpenuHH
ctpanunre. V3smel)y kipyunux pujeun u YBoma Cy ABa mpaszHa pexna. [lommHacioBu y
MOTrJIaBJbUMa C€ MUY BeTMuuHOM (hoHTa 12 pt, mopaBHATH MpeMa JIUjeBOj MapruHH.
W3mely HacnoBa mormiasiba U TEKCTa MPETXOJHOT MOTNIaB/ba OCTAaBJbA CE€ jelaH Ipa3aH
pen. CBaku HacJIOBAIOAHACIOB M TEKCT KOjH ra mpatu, u3Mmely cebe umajy o jemaH
mpasas pel.

Jlumepamypa ce mnume a30ydHHM, OJHOCHO abereTHUM pPeIoM ca ITyHHM
nojanumMa (ayTopu, rOAMHA, HAa3WUB, N31aBad, MjeCTO H3/1akbha, CTPAHUIIC).

Abstract (npujeBo) MACATH HA EHTJICCKOM je3MKY aKO je paj Ha CPIICKOM, W
oOpnuto. Abstract, Takonje, Mopa Ja CaApKU HACIOB paja, UMEHa ayTopa, Ha3uB U
CjeIMIITE YCTAaHOBE-OpraHU3aIlHje y KOjOj je ayTop 3aIrociieH, rpajl U 3eMJby Y KO0joj ce
WHCTUTYIHja-OpraHru3alija HaJla3u M KIJBYUHE PHjeUH (C8e Ha eHelecKOM je3uky), a 'y
(opmaTy koju je HaBeleH paHuje. Mcnoa KJbydyHUX pUjedd HAaBECTH UMe U Ipe3uMe
ayTopa 33y KEHOT 32 KOPECIIOHCHIIHN]Y U HeTOBY/HEHY e-Maml aJpecy.

Tabene, epaguxonu u ciuxke Mopajy OWTH O3HAUeHH OpojeM W Jla UMajy
onrosapajyhu Hazus (Hnp. Tab. 1./ I'pad. 1./ Cn. 1. [Ipuka3 pe3ynrara ucTpaxxupama
y 2011. ronuau). HasuBu Tabena ce HaBoje M3HAJ Tabese ca JIMjeBUM MOpPaBHAKBEM H
JEITHUM Tpa3HUM peioM u3Melyy, TOK ce Ha3MBH TpadHUKOHA U CIIMKA HABOJIE UCIIOJ, Ha
CPEAMHY CTpaHUIIE ¥ jeJHAM Ipa3sHuM peaoM m3mely. Tabene, rpadukoHu U ciuke He
cMujy W3NIA3WTH U3BaH 3aJaTUX MapruHa. Y Ta0OemaMa u30jeraBaTH CyBUIIHE JTUHH]E,
0ojeme henmmja, moxeOspaBame ciioBa M CiI. ['padMkoHH M CIIMKE ce MpHKa3yjy 0e3
okBupa. CBU TEKCTyaJHH €JICMEHTH MOpajy OWTH HaBEICHU HA CPIICKOM M EHIJIECKOM
jesuky, ca BenmuuHOM (oHTa 8 pt 10 12 pt M 0OuyHMM crnoBuma. Ciuke, memMe U cil.,
KOje ce Hajlase y paay, Mopajy UMaTu pe3oiyiujy ox HajMame 300 dpi, a mraky ce kao
IMOCEOHN TIPIIIO3H, C THM Ja C€ Y CAMOM Pafy IIOCTaBJba CIMKA Mambe PE30IyIHje, Kako
OU ce 3HA0 HEH KEJHLEHHU T0JI0%Ka] U JUMEH3Hje.
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Homenxnamypa u cucmem jeounuya - KOpPHCTHTE MelyHapomHu cucteM
jenununa (SI). Ako ce MOMHIbY U APYyTre jelUHUIIE, MOJIUM Bac /1ajTe CBOj €KBUBAJICHT Y
SI. AyTopu 1 ypenHUK cy 00aBe3HH Jia TIPUXBATE MPaBUIIA KOja PErYIHITY OHOJIONMIKY
HOMEHKJIATypy, Kako je HaBeIeHO Yy MehyHapogHoM Kojekcy OoTaHHYKe
HOMEHKJIaType, MeljyHapolHOM KOJeKCYy HOMEHKIIaType OakrepHja, 1 MelhyHaponHoM
KOJICKCY 300JIOIIKE HOMEHKIIATYpE.

Yaconuc '"Arposnamwe" kopuctn "IIpupyyHuk 3a o0jaBbMBam-e
AMepuyke mucuxoJjouike acouujanmje' - (APA) cTu u ynyTcTBa 3a HUTHpPawe U
HaBoheme pedepenun.

Lumamu y mexcmy ce T0jaBJbyjy Yy 3arpaid M CajpKe Npe3uMe ayTopa U
TOJIMHY W3J1atha, OJIBOjeHe 3ape3oM. M3a ronnHe u3gaBama ce MOXKe TI03BaTh U Ha Opoj
CTpaHHIIE, a OH ce Takohe 0[Baja 3ape3oM.

Crpahenuye je HajooJbe wu30jeraBaTH, ocuM ommrTeno3HaTux. CBaky
ckpaheHHIly je, MPUINKOM IpBOT HaBohema, MOTpeOHO 00jacHHUTH, Tj. HABECTH ITyHU
HasuB. Ckpahenune y Tabenama, rpahiKOHHMA M Ha CJIMKaMa je MOTPeOHO 00jaCHUTH.

@ycnome Tpeba uz0jeraBaTM M KOPUCTUTH HMX caMoO Yy cilydajy JAa je
HEOIIXOHO JI0JIaTHO 00jallllh-eHhe 33 HEKU U0 TEKCTa.

Hanomene ce HaBome Ha Kpajy paja, W3a IIOTJIaBJba 3aKkjby4ak M OOHMYHO
caJipke 3a0MIbEIIKE O TOAPIIIY UCTPAKUBAKY, IPOjEKTUMA, U CIL.

Jlumepamypa ce Tonucyje Ha Kpajy pajia U Mopa Ja CaAp>Ku CBE U3BOpE KOjU
cy xopumheHr y paxy. Y IONKC JHUTEpaType ce HE YHOCE IEPCOHANHU JOKYMEHTH,
mucMa, MEMOPaHAyMH U HedopMaliHa eIeKTpOHCKa KoMyHuKanuja. HaBoheme nmena
rpaja y KoM je Jjesio U31aTo Ce M30CTaBJba YKOJIMKO je UMe Tpajia capiKaHo y Ha3UBY
u3naBava (Hop. YHuBep3uter y bamoj Jlynm). [lommc nurteparype ce u3BOAU
a30y4YHUM, OCHOCHO a0eleTHIM PEeIOCIIHjeIOM Y 3aBUCHOCTH O]l je3WKa Ha KOM je pajk
HAIKCaH. YKOJIUKO HaBOMUMO BHIIIEC PAJIOBa OJ MCTOT ayTopa, MPBO CE HABOJC PaHMU]je
W3JIaTH PaJIOBH, a 3aTUM HOBHjH. PedepeHtie jenHor ayTopa Koje cy o0jaBjbeHE Y UCTO]
TOJUHM Tpeba mucaTh abeleTHUM PelloM IpeMa HacloBHMa, HIp., (1995a), (19956).
Yxomuko paj HeMa ayTopa, HAacjoB Jjelia WIM WHCTUTYIHja 3ay3HMa MjecTo ayTopa.
[lo3uBame Ha CeKyHOapHy JuUTepaTypy Tpeba mu30jeraBaTH M KOPHUCTHTH CaMoO 3a
W3BOpE KOjU HUCY JOCTYIIHM Ha yOOMYajeHH HAUWH WIH HHUCY JOCTYITHH Ha HEKOM O
yoOHMUajeHNX CBjeTCKHX je3uka. Y CHHCKY pedepeHLH HaBOAM CE CaMO CEKyHAapHU
U3BOP.

[Ipumjepu nuTHpama U3BOpa y TEKCTY U HaBolema U3BOpa y MOMKCY
JUTepaType

OBw npuMjepy UMajy 3a LUJb A3 ayTOpy NpYIKe Mperies CHcTeMa HUTHPamba U
HaBoh)ma M3BOpa KOjU ce mpuMjemyje y yaconucy. [Ipumjepu cy natu y Tabenu 1.

CBe pajoBe HAKOH IpHjeMa Iperiefajy TIaBHH M TEXHHYKH YpPEAHUK H,
YKOIIMKO 3a TO MMOCTOjU moTpeda, Bpahajy mx ayropuma Ha Kopeknwjy. PamoBu xoju
HUCY NPHUIIPEMJBCHHU TIpeMa YIIyTCTBY 3a ayTope Hehe OUTH y3eTH y Aajbe pa3Marpame.
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HakoH mcmpaBky, TIaBHH ypeIHUK IIajbe PaZoBe HA PEIEH3Hjy, a MO 3aBPIICHO]
peleH3nju, ako MMa oApeheHux mpumjedu M CyrecTHja pelieH3eHaTa, pajoBU Cce
Bpahajy ayropuma Ha mucnpaBky. HakoH ypaljeHux ucmnpaBKy paj ce MOHOBO IIajbe Ha
penensujy. CBaku paj Mpoia3u Kpo3 IBHje aHOHIMHE peleH3Hje.

PagoBu ce gocTtaBbajy y €NEKTPOHCKO] BEp3Wju Ha HMEJI  ajpecy:
agroznanje@gmail.com wnmu nytem nomte Ha CD-y wmm USB-y, Ha aapecy
[TosponpuBpenHor (¢akynrera, YHuBep3utera y bamoj Jlynum ca nHasnakoMm: 3a
peoakyujy yaconuca "Aeposnare”. PaioBu ce A0OCTaBJbajy Kao OTBOPEHH JOKYMEHT
cauumeH y Microsoft Word-y (B. 97-2003 nnm B. 2007), y dopmaty koju je nmat y
YnyTcTBYy ayTopuMa u y npenBuljeHOM poky. PamoBu Koju He CTHTHY A0 npeaBuleHor
naTyma Hehe OUTH IIpeaTH Ha PElCH3H]Y.

Csu panosu no6ujajy YK knacuduxammonu 6poj u DOI 6poj.

CBH paJIoBH TIOUIHjEXKY jE3UYHO] JCKTYPH U TEXHUYKO] KOPEKTYpH, T€ TPaBy
TEXHHUYKOT YPEIHUKA Ha €BEHTYAIHE Marh¢ KOPEKITHj€ Y JOTOBOPY Ca ayTOPOM.

Hakon mrtammama yacomnuca W o0jaBe pajoBa, CBH ayTopH noOuWjajy pax y
PDF ¢dopmaTy myTem eneKTpOHCKE IOIIITE.

Konmaxm adpeca peoaxyuje uaconuca:

Yuusepsuret y bamoj JIymu

IossompuBpenu dakynTer (3a pegakiujy yaconuca "Arpo3Hame")
Bbynesap BojBoae I[lerpa bojosuha 1A

78000 bamanyka

Peny0auka Cpricka

Bocna u Xepuerosuna

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

Agro-knowledege 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-knowledege Journal.

Types (category) of papers

Agro-knowledge Journal publishes reviewed papers according to the following
categories: review papers, original scientific papers, preliminary communication,
scientific and experts conferences 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, Introduction
(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 and Discussion,
References and Abstract (translated into Serbian if the papers are written in English or
vice versa).
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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.

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 (author, year, title,
publisher, place of publication, pages).

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. 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/ Graf. 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 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.
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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
they are cited for the first time, each abbreviation need to be explained, i.e., state the
full name. 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,
ete.

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.

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
send 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
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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 have been published, all the authors will receive his/her
papers in PDF format vie e-mail.

Contact:

University of Banjaluka

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

78000 Banjaluka

Republic of Srpska

Bosnia and Herzegovina

E-mail: agroznanje(@gmail.com
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