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1.UvOD

8ORJD |JRRORANLK YUWRYD

=RRORANWLeXNRWRNOJELEULIJD NUDOMHYD L ERJDWDAD S
VW NDGD LVWUDALYDpL X SUHNRPRUVNLP NRORQLMDP!
Poputtradicionalnog ¢ UNXVD L |DEDYLAWD JRRORANL YUWRYL VX
obiteljske zabaveD SRWUHEDPD aAaLYRWLQMD VH SRNODQMDOR P
YUWRYD NRMLPD VX XSUDYOMDOD J]RROR&AND GUXawWyYD L
VH SULPMHQMLYDWL ]QDQVWYHQD QDpPpHOD X SURXpDYD
SURVWRIUpGMML VAW LURGQLP VWDQLAWLPD ALYRWLQMD
XUHYHQLK JRRORANLKXYBWBEDYD DX NMNRYRWLQMD X ]DWI
takav napredakc D |D SRVWRMHUH ORAH YRYHQH XVWDQRYH WH
isprike. Uvelike su uznapredovala znanja o hranidbenim potrebama i zdravstvenoj njezi
ALYRWLQMD R UD]PQRADYDQMX L QDpPpLQX SULND]LYDQM
YUVWH X XYMHWLPD |DnNjPoljiHAQAOARMAWDL. #YDQ/RAQMYDPL RE
SRSXODFLMB QKN RBWRVAAaXiIL SRQRYR X SULURGX 3RNODQ
ALYRWLQMVNLK QDVWDPEL 'DQDV VH YLa4H QL QH SRPL
VUHGLQX X NRMRM LPD ELOMDND GUYHUD L VXVWDQD
SRQDaADMX ALYRRMNQMHYVWRRR SRVWDOH PQRJR VUHWQ
VDPH SURPDWUDM Xju &ndxtamd pdkaved R SubrpehRRORANL YUWRY
GMHOXMX SRG NULODWLFRP A2pXYDQMH REUD]JRYDQME
YDAQD QMLKRYD XORJIJALWRWPAMBQLK YUVWD =ERJ V
SROMRSULYUHGQLK SRYUaLQD VYH VH YLaH JDGLUH X &
QHVWDMX PQRJH ELOMQH L ALYRWLQMVNH YUVWH 1HN
UD]JPQRADYDQMHP X ]DW FROIH QUEW YQO pDQQMN#H WXDEAHQH
SDAQMX WUHED SRNODQMDWL LSREGDRYQDPM X $REY RRINDL
prirode, detaljnihnatp¢ D L SRGDWDND R VYDNRM ALYRWLQML 9HUI
VXVUHUH VD VYLMHWRP RAINMEPMY. QW RVDLPR® X=PRRR VX RQL
QDV NDR L ]D EODJRVWDQMH L EXGXxle) O8I GLYOMLK aLY



12 =RRORANL YUW 2VLMHN

2VMHPpNLY F22VPMHEWHQ MH QD OLMHYRM REDOL ULMFE
buke, pun zelelD L VYMHAHJ JUDND &WR JD pLQL SUDYLP PMH
WH RGPRU L RSXaWDQMH pRYMHND
ZOO-vrt u gradu Osijeku nastao je ne tako davne 1955. ¢g¢din8 VYRMLK &aH]GHVF
godina postojanja odlikovase YHOLPLQRP VYRJ SUR VRWRLKD & INDRRVIL @M B
Nijedan ZOGYUW X +UYDWVNRM QH PRaH VH SRKYDOLWL WRO
QD NRMHP ERUDYH aLYRWLQMH NDR RVMHpPNL

Slikal. DHWDOM L] RVMHpPNRJ |RRORANRJ YUWD



IDVWRMLPR QDA&LP &LYRWLQMIRDRBRRIX IRLNMRO BHADR R GA
SRYUZLQD YLVRNH WUDYH ]D RGPRU L VNULYDQMH P¢
AXPDUDND X pLMRM VH KODGRYLQL &LYRWLQMH PRJX VDN
ZOO-YUW 2VLMHN MH SRYU&LQRP QD Mo¥thei lse a5l 8XEOLFL
SRYUALQH

UZOO-YUWX RELWDYD RVDPGHVHWDN YUVWD &LYRWLQMD

YUVWD &WR pLQL XNXSDQ EURM RG RNR SLYRWLQMD

SRVMHW LW Hifpiviww. RoGasigeiiv) H

[ 19 ]]
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Slika2. 8QXWUDAQMRVW ERNVD ]D 4aLUDIH VD YLVHULP MD\


http://www.zoo-osijek.hr/

%UVWRMHGQH AaLYRWLQMH L SUREOHPDWLND KUDQMH

%UVWRMHG QHX aELYGRMR.ND MGIRH  VADL Y\RONRLG@dRit IO L
AHOXFHP NRMLPD VH JODYQLQD LVKUDQH WHPHOML QD
1HNLP RG EUVWRMHGQLK aLYRWLQMD VX ]JERJ QMLKRYH
deva) potrebne velike kdlp L Q H U ein@niHrazdoblju njihove potrebe za brstom
PRJX VH X YHURM PMHUL ]D Gsige¥drj® Miaid Lradi. RByan®V D QW Q |
EUVWRMHGQLK AaLYRWLQMD VD VWDEDOD NRMD VH QDOD]
razvoj jer se grane ne sijekabog samog stabla nego zbog zadovoljavanja potreba za
LVKUDQRP EUVWRMHGQLK aLYRWLQMD
2VLIXUDWL GRYROMQH NROLPLQH EUVWD |]D EUVWRMH
najzahtjevnii | DGDWDN QXWULFLRQLVWD /MHWL X SXQRM YH
zaGRYROMLWL SRWUHEH ALYRWLQMD ]D EUVWRP 1HGRYF
SRWSXQL LIRVWDQDN KUDQLGEH EUVWRMHGQLK ALYRWL(
SUREDYRP KUDQH RVWDOLK JGUDYVWYHQLK SUREOHPD
ALYRWLQMH
8 RYRP UDGX MH REUDYHQD SUREOHPDWLND NRQJHUYLL
ALYRWLQMD X JLPVNRP SHULRGX L]YDQ VH]RQH YHJHWI
VYMHaLP EUVWRP

&}8IW EJI]

Slika 3. Dvogrbe deve



60OLND aLubDID
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Slika5. aLUDID vD JUDQRP |]D EUVW X OMHWQRP SHULRGX



2.PREGLED LITERATURE

=ERJ ODN&HJ UD]XPLMHYDQMD SUREOHPDWLNH SRWI
SUHALYDpD NRML VH XYHOLNH UD]JOLNXMH RG SUREDYQR.

SUREDYQL VXVWDY SUHALYDpD

Razlike P Hy&XL Y RiMalkQ)iMeDse ishrana temelia SDAL L QD EUVWX

- kRG EUVWRMHGD KUDQD EU&aH SURODI]L NUR] EXUDJ
- buvwDpL LPDMX VODELMX SUREDYX YO@ako@GeboL YLEH |

nefermentirano
- pPHVWLFH NRMH QDSXaWDMWHEMHMGD WX JYR{ INHR Gl iS® \ED p D

ProbavniVXVWDY SUHALYDXIW B \EWROIMINIHRG&GGULMHOD MHG
i debelog crijeva.

8VQD aX3D ®H4gUINam koje zatvaraju usni otvor a omlazi u usnu
AXSOMLQX 8 XVQRM aXEOMMOIILMXLVPOMHEMW BELVIXLQRYQ
SRGYUJQXWD &YDNDQMX XVLWQMDYDQMX PLMHADQMX \
za gutanje.

Jezik je RUJDQ SUREDYQRJ VXVWDYD NRMLPR&LIWIHYXMH
VOX]QLPpQIRRUBDVH ]DM@ANIDMIUL BXWDQMX SUHPMHAWD
Dijelovi jezika
- Korijen jezika ¢adix lingpuag¢ MH GLR MH]JLND NRML MH VPMHaAWHQ M
kutnjaka, apRYH]DQ MH VD SRGKH]IMKHRRPNIRVRHINLP QHSFHP
-Tijelo jezika gorpus linguae V Ui &ldé jezika Zadno XV QH & Xe&@nNeL QH
ventralnom stjenkom.

- Vrh jezika @pexlinguae) je slobodni i pokretni dio jezkdlRML MH JUDYHQ RG PL
WNLYD I1MHJRYD SRYU&ALQD SUHNULYHQD MH PQRJRVO
G R U] D O Q RtveripB@l® Rentralna strana jezika je bez papila te tanjeg i manje
RUR&ADORJ HSLWHOD

Zubi SUHALYDpD VX MHGQRVWDYQL %H] MDPLFH VX D N
1HPDMX RpQMDNH QLWL VMHNXWLUH X JRUQMRM pHOMX
popD GRN X GRQMRM pHOMXVWL LPDMX VMHNXWLUD NRN

AOLMH]GH ‘¢edijeerd @IkE Hnale.
9HOLNH &4OLMHEFGH VXOLI@BROA@ID paros YL O Igaq@iDde
mandibtares L SR G M H] L p Qiéndage sMiHgLaliz)

ODOH 8OMMHIBYQLFH VX &80LMH]GH XVDQD MH]LND REUD
3URGXNW VOLQVN LKWHNXNM H QDD EME RHONIN@Rot gvedalje/ D S
8,2- D JRYHGR GQHY QIRO lith@ Xlimé. R G



AGULMHORLAAUW]QRpNR SURALUHQMPDOVEAUjR ESBUY QosntFL M H Y L
aXsoOoMLQX WH VH X QMHPX LVSUHSOLUOX GLaQL L SUREI
ventralno je otvoren u grkiamrUDQD aGULMHORP SXWXMH X MHGQMDN
grkljana.

Jednjak MH PL&VIQR]QLpND FLMHY NRMD VH SURWHaH
KRQWUDNFLMDPD PIRPD@HFSUBINWEHWQRI X &K O XX DLF WHWNEK\I
JGMH MHGQMDN XOD]L X @aHOXGDF QD]JLYD VH NDUGLMD
grudni i trboXaQL GLR D JUDYHQ MH UdnipaHinicodd podsuRriddd V O X]Q
(tunica submucosa P LaLuUQR@unigaO Ridddliriy i vezivnog sloja (tunica
adventitig.

AHOXGDRALYDpPD MH YLZHGMHOQL LOL VOR&HQL 6DVV
kDSXUH L NsQavilodBi¥®MB UD]JOLPLWRJ REOLND L JDSUHPLQH
ifunki MRP RGJRYDUD MHGQRVWDYQRP aHOXFX

Slika6 #OXGDF SUHAaLYDpD

KWWSV ZZZ JRRJOH KU VHDUFK"T AHOXGDF SUHALYDpD
ed=2ahUKEwj2tSIvOLaAhXDK50KHc7bDR0OQ_AU0AXoECAAQAW&biw=1455&
bih=699#imgrc=7B2PebtReVag



Burag MH QDMYSHUIREBYRRJ WUDNWD SUHALYDpD WH ]DX
VWUDQX WUEXaQH aXSOMLQH 9UHUDVWRJ MH REOLND
]G M H O LefaQ Bdlddeziinog do ventralnog dijela trbuha. Volumen buraga u goveda
je od 120220 litara.6 D XQXWDUQMH VWUDQH EXUDJD QDOD]H VH
grede koje nazivampilae ruminisD LP DM X Y H RdyDu Ynbtéri@i ¥uraga.

U buragu se resobUDMX QLaAH PDVQH NLVHOLQH POLMHpPQD NLV

Slika 7. Burag

+ ( .|QLJ + * J/LHELFK $QDWRPLMD GRPDULK VLVDY
BUHGQLFL KUYDWVNRJ L]IGDQMD 0 =REXQGAaLMD . %DEL



Kapura se nahzi kranijalno od buraga s kojim je povezana s jedne stease,
druge strane je povezanaMQMLADYFHP /RSWDV WRIJ%MHuRE® LND WH
]DSUHPLQH VOR&OQRILEPOXPOXUH JUDYyHQD MH RG SOLYV
AHVWHURNKODVQRW N VWKDRLURYDQMX SRGVMHUDMX2 QD SpHC
milimetara, a nazivaju sgistae reticuli.

Slika 8 Kapura

+ ( .|QLJ + * /LHELFK $QDWRPLMD GRPDULK VLVDYI
BUHGQLFL KUYDWVNRJ L]GDQMD *MXUPEXQGADPW X.UDRDEL



.QMLAaDYDF LmalaziGd sweasbeYshare buraga i kajuoptastog je oblika
Na njemu razlikujemo tijelocorpus omasi) vrat (cervix omasi kojim je spojen sa
NDSXURP .QMLADYDF LPD ND @rich Wk Usk \hidlazb @ Rjeld UD y H Q>
NQMLADYFD X R BEMihaeXmasL WBDRYDpbLWH YHOLPpLQH NRML V
SUHPD GRQMHP GLMH(@axkalR BroakiN XX plL NNHDR) s@uius/ H QDOD
omasi. LVWRYL NQMLADYFD L]JUD]IOMK SRYMEHQYXMXOXJQNFH
RQED X JRYHGD L]JQRVL Pd GRN MH SRYU&ALQD EXUDJD

P8 8 NQMLADYFX VH UHVRUELUD Motidk @abiSkaljLYH P DV (

Slika9 .QML&DYDF

+ ( .|QLJ +#LHELFK $QDWRPLMD GRPDULK VLVDYDFD
BUHGQLFL KUYDWVNRJ L]IGDQMD 0 =REXQGAaLMD . %DEL
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SLULG®WHDYU®BQR VOR&HQRJ AHOXFD SUHALYDpPD D I>
MHGQRVWDYQRP aHOXFX PNa@AR deDveénvdlhb m& deknad pofdRith/ L Q M D
WUEX&EaQH aXSOMLQH LVSRG NO@MVYWRWHDV D KBGE VSQUR RGA MO
tijela (corpus abomasi L SLORULpKRsE diglLda&h@b pylorii pylorus
6LULAWH ]DXGLREXSQRJ Y ROIDEHYMOUERED pCOD]X X VLULAE)
QDOD]H VH GYD VOX]QLpND QDERUD NRMD SWéleGVWDYON
abomasica a kod nje |DYUEBYWMREDYD X SUHGAHOXFLPD WH ]DSR
SUREDYH X VLULaAWX
8 vLuLawX VH UHVRUELUDMX YLWDPLQ

Tanko crijevo VH QDV WD Y O &b pyldrDsailél hjEdod crijeva tevisi u
G XS OLNDW X UlkojeSde WaziearedénteFutili crijevni opornjak kroz kojudo
FULMHYD GROD]JH NUYQH L OLPIQH 4aLOH L &aLYFL
7TDQNR FULMHYR JRY-BOGDHW RUDp NRQXIWUD&EQMD SRYU&ALQD
QHUDYQD ]JERJ PLNURVNRSYV N-L&KmNroexaéaQKRoK s€zbvalRaeéD YLV LQ |
circulares aoni SRYHUDYDMX [XQN Ftrir@xe® kX 3PprtauvallkiQ X
sisavac@licae circularesVW U aAHLQ & XSJAMHYD GRN LK X PDOLK VLVD
Crijevne resice ilvilli intestinacesSRNULYDMX NUXAaQH QDERUH NDR L P
nabora. Visoke su 0,% PLOLPHWDUD D aLURNH PLOLPHWUL
VOX]QLFH WDQNRJ Fbdlav ¥ DAR esica PRBE VH WLPH SRYHIi
FXQNFLRQDOQD SRYU&ALQD VOX]QLFH ]D RNR SXWD
Na apkalno SRYUaAaLQL VYDNRJ HQWHURFLWD QDOD]JH VH PLNU
PPO SD VH WDNR IXQNFLRQDOQD SRYUALQPU&VDQNRJ FULN
Sluznica crijevne resice tankog crijeva sastoji se od epitelnih resorpcijskih stanica
FLOLQGULpPQRPHYBD E6N@DOD]H YUpDVWHLYODPJAMPH VO XR QG+
SRYUALQX VOX]QLFH 6WDQLFH RYRJD HSLWHOD QD]JLYDM
Kod razlipLWLK Y UV WtBnicé LsuRnie. @Qikdy ovijeva imajW D]OLpLW YLMH
S R O Xatod RBWana.
8 WDQNRP FULMHYX VH UHVRUELUDMX QHXWUDOQH L ED
X YRGL JDPDJOREXOLQL PDVQH NLVHOLQH L aXpQH VRC
Tanko cripvo se dijeli na dvanaesnfduodenuny jejunumili prazno crijevo teleum
LOL ALYR YLWR FULMHYR

Dvanasnik MH GXAaLQH RMH V H QW DSURampliM Nusedill bijkga
se ulijevaju odvodni O QDO L MHW WHubddehMrAd\l Hiijevrelgsice najdulje, a
YUpDVWLK VWDQLFD MH QDMPDQMH

Jejunum (prazno crievo)MH GLR FULMHYD NRMH MH GRELOR LP
smrti ALYRWLQMH X YDLMGWKIAS®IDRQRDQANRI FULMHYD VD QLALF
UHVLFDPD L YL&AH YUpDVWLK VWDQLFD

lleum se nastavlja na jejunum. Ima znatno deblju stijenku od ostalih dijelova

tankog crijeva. Crijevne resiceleumuVX QLAH L GHEOMH D EURM YUpDV
YHUL

11



Debelo crjevo QDVWDYOMD VH QD WDQNR RUdebtbitY R L ]DY
FULMHYX VH UHVRUELUD YRGD HQGRJHQRJ SRULMHNOD
VRN L '&EHOR FULMHYR SUHALYDpD LPD UDYQX YDQMVNX
slijepo crijevo(cecun), srednji ili glavni dio debelog crijevag¢lon L |[DYU&AQR FULMH
(rectun).

Slijepo crijevo sastoji se iz tri dijela: tijelacbrpus cedi, vrha @pex cedii glave
(caputceci 60OLMHSR FULMHYR JRYHGD MH SFOVLWEH M YAXGMA
50-70, apromjera oko 12 centimetara.

Sredn;ji dio debelog crijevagoveda sastoji se od tri dijela. Proksimalna petlja se
QDVWDYOMD QD VOLMHSR FULMHYR L WYRUL GYD JDYRML
SUHOD]L X VSLQDOQX SHWOMX LOL FULMHY QolomraORpX &
koji se zatvaraju prema njezinsjedini i zavoja koji se odmataju D VYL VX VPMH&a&WH
GHVQRM SRORYLFL WUEXaQH aXSOMLQH ,]JD SRVOMHGQNM
koja prelazi uektum Govedo ima kolorsa rektumonduljine 6-13 cm, a prmjer mu
je oko 5 cm

yPDUah®LMH NUDWNL ]DY UNROMLGMR NREWRBBGD GXAaLQ
AnusMH SUHVYXpHQ NXWDQRP VOX]QLFRP WH Vdwa]l]DYUAaDY
sfinktera tunutarnji i vanjskiUnutarnji sfinkter (n. sphincter ani internus L] JUDYHQ MH
R G JO D W NhLskankd, & lvargsking. sphincter ani externyglRG SRSUHpPQR SUXJD
PLALUQLK YIIDNWDWQNOL VILQNWHU REXKYDUD XQXgvDUQML
ALYRWLQMH

12



SUHALYDQMH

PUHaL ¢onstis) MH VORAHPRAVIRFHH\BRGLMHOLWL X ID]H

- regurgitacija

- remastikacija
- reinsalivacija
- redeglutacija

Slika 1Q Put hrane

www.mun.ca/biology/scarr/142097 _ruminant_digestion.jpg
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3URFHVRP SbrahalWHD YMDUD L] EXUDJD X XVAQD [EX SROWILWD @ L
QDWRSL VOLQRP L SRQRYR JXWD 3RQRYQRP VahpiDQMX K
VOLQH NRMD NGGQWPN XIDWMLP VOLMHGL GXERNL XGLVDN\
]QDpL GD JUDN QH XOD]L X SOXUD nBst8dki@dijeMprdaiad aLUL

X SUVQRP NR&X L SOXULPD D SUHNR QMLK VH SRGWODN
JERJ WRJD &LUL L L XVLVD X VHEH VDGU&DM L] EXUDJD
]JDKYDOMXMXiUL DQWLSHULVWDOWLpPNLP SRNUHWLPD MHGQ

Regurgitacia MH YUD i DQMEHX KDDER KK XVQX XSOMLQX QD SRQRY(
Remastifikacia MH SURFHV NRML ]DSRPLQMH NDGD KUDQD XOD]L

Reinsalivacijaje proces koji slijedi iza remastifikaci@ Hi QDNRQ QHNROLNR SUY|
PHOMXVWL XAIGYFDOWERMVUL JXWOMDMD SURJXWD VYX WHNXi
RYDM SXW EXGX WHPHOMLWR VDAaYDNDQL

Redeglutacia MH ID]D SRQRYQRJ JXWDQMD K kal@Hpa@Du QDpLQ
rumen ili retkulumJGMH VH PLMH&D VD RVWDOLP VDGU&ADMHP

ProcHV SUHALY D Q MED inh&&R fekd Mzitnanja hrane. U razdoblju od 24 sata
JRYHGR SUH&AXYWD D SUHALYDQMH WUDMH RG QHNROLNR
PDQMLP VWDQNDPD ALYRWLQMDD®UWH@DY G DM i =3 WRIN.INGIH H
ALYRWLQMD QDNMHHEVEEVMH &Y WRRI i L

7LMHNRP SUHAQLYDQMD L]OXpL VH YERLWDMKR®PpL QWDWDL
150 OLWDUD VOLQH , JOXpPHQRP VOLQRP JRYHGR QDWDS
mineralne tvariomogXuDYCDVW L UD]YRM P L NURI CSRIYHU L ) VINRXY QD S
EXUDJRYD VDGUADMD L WDNR P¥sd ULNWBp BRY HEDDQW PQIPND |
RGUADpHDQWDMHGQRVWL EXUDJRYD VDGUAabDMD

7LMHNRP MHGQRJ GDQD X SUHGAHOXFLPDUIRWHGMLPR&RH
GLRNVLGD 2VLP XJOMLPpQRJ GLRNVLGD QDVWDMH L VWDQ
se prema kupoli buraga i ruktuso’dH L]EDFXMX YDQ OHYyXWLP X VOX
MHGQMDND LOL QDVWDQND SMHQH G Révarjd pliddea @HP R JXUC
nastaje nada ili timpanija (Bogt i sur, 2001).
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2.3. Konzerviranje brsta

Hranidba brstom i izvan perioda vegetacije [f] X]HWQR YDAaQD ]D RpX
zdravstvenog stanja brstojeda te se koristi nekoliko metoda konzenbratgiako bi se
VDpXYDR ]D WDM SHULRG X JRGLQL

Smrzavanjeje postupak u kojemjeahH JUDQpPLFH VD ElviMREBE SRWUH]I
awR NUDUHP SHULRGX .DNR EL VH VSULMHpPLOR LVXALYL
]DPUIDYDQMD KHUPHWY®WN.Lp QB VWY RHUHWV LD XDBWoLP JD |DPU]Q:
od - f& 1lHGRVWDWDN RYH PHWRGH MH VNXS S®RFHV |C
QHSUDNWLpPQRVW JERJ SRWUHEH ]D YirjgicaNdaRd®idiRitY WRUR P
brst mnogim aLY RW L Q M D P e galnitatlio eNiX }e@a@ od bitnijih nedostataka
ove metode konzerviranja.

6XAH@REH ELWL SULURIBQR RGRIRRMHXEBRIRMH X SRWSX
YUHPHQVNLP SULOLNDPD 6X3HQMH EL VH WUHEDOR RGY
plijesnii gliviFD =ERJ QHSUHGYLGLYRVWL YUHPHQVNLK XYMHMW
X VXaDUDPD 6XKL EUVW MH XNXVQLML RGNpBoRtatRQ XWRJ W
RYH PHWRGH MH VNXS SRVWXSDN VX3HQMD L SRWUHED ]D

Siliranje jedXJ L VSHFLILpDQ QDpPLQ NRQJHUYLUDQMD VWRY{
PDVL ]DGUADY D nijniRith@ujivs WijethiRsG6 WYDUDQMHP SRAHOMQL}
VLOLUDQRP PDWHULMDOX VH SURYRFKiddogwh®@ifEaDYDQM
N R U Lvoidtdgive ugljikohidrate stvaraji OLMHpPp QX NLV HOOLLQWKH b.@ D RN IMWWHH O |
NRQJHUYDQV QMHQLP VH VWYDUDQMHP X VLOLUDQRP ELO!
Pogodnosti siliranja se ogledaju:

- NUR] PRIXUX SYROIMNRLE&RNMREE]jpfting krme
- kroz znatno manje gubitkeranjivih tvari tijekom siliranja(10%) u odnosu na

VXaHQMH
- NUR] RpXYDQMWVMULKUWHBE@QWRVWWHL VLOLUDQRJ PRW2AOULMDOD
god.),

- kroz PRIJXUQRVW NRQJHUY L U Bilpavj@n vegdi $id B QMMH@LK Y UV W D
1DGDOMH VLOLUDQMH VH PRAH REDYLWL L X OR&LP YUHTF

PDVH ][DKWMHYD PDQML VNODGLaAQL SURVWRU G6YHPX W
krmivosaSRILWLYQLP XpLQMNR/MD GG RMEDMHN SBERBULQRYLU
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Slika 11 Sliranje

http://pinova.hr/hr_HR/aktualno/siliranjaikuruza

PURFHV VLOLUDQMD SRNUHNIXRRGUBIQHPLL SR% HRMMIMD PVDG
raznovrsnu mikroO RUX NRMD UD]OLpLWR G&MH@®XOM M HQ\DX NVRL@]B1AHY L
SRAHOEOQNWHULMH NRG NR QkiddleYdaki@i@ NeDuneijoj el MHp Q R
bakterije propionskogi octenog vrenja. HBNWHULMMR P DNUHDYM D SURWHR
bakterije te plijesnii kvascV X QHSRAHOMQH EDNWHULMH

% DNW HU L M¥Kisdh@ kighniafs@ ReM ]| QDpDMQLML PLNURRUJDQL]I
siliranja i njihov razvoj ovih SRWRQBHUREQR VWD Q MKitelP HaBterfeD OOLM
aktiviraju enzime koji nakon togdJ D]JUD Yy XMDMstvBGAX RAQIMHPp QX NULUVHOLQX
RGUHYHQRM NR@LFEEOMBEARLMILAL S+ LQKLEDRWBSR a WO WMERMN
mikroorganizama, a pH vrijednost (3;8,0) zaustavlaGDOMQL UD]XBlh POLMHPp
bakterja 1D W D Be Slliapilo@terijal stabilizira kao konzervirana hrana
Od stotinjak vrsta P O InMKisplih baktHULMD X VLODADPEDNMH 0@ROMDBILQRM
NLVHOH EDNWHULMH NRMH VH QDMpHaldmterQcdddu3,|]H X VL
pediococcuslactobacillusi leuconatoc.
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M O L Mkisel® Bakterije se dijele na:

- homofermentativne+ JERJ pLQMHQRFHDGBRMX JRWRYR VYH Y
XJOMLNRKLGUDWH GR POLMHpPpQH NLVHOLQH pHV
kiselim bakterijama

- heterofementatvne + RG IHUPHQWLUGDRDRX PHDIHUDNROLPLQX P
NLVHOLQH D YHOLNX NROLpDONREROHB HIOLVHORQHB |
GRYRGL GR VSRULMHJ V QL aDhwyob@akelhrahjivitytubli MbbG Q RV W L
WRJD VH VPDWUDMX QHSRAHOMQLPD

Bakterije octeno-kiselog vrenja su : clostridum butyricum i clostridum
tyrobutyricum One vodotopive uglgohidrate UD]JUDYXMX GR RFANatQH NLVHC
vodika. Ovekoliformne bakterije mogu X V L @dyi@ditidio aminokiselina Time
QDVWDMROMPLY)H DPRQLMDND
IDMMDpH GMHOXMX SUL YLVRNRP S+ GRN LPD NLVLN
danima siliranjaipri VLOLUDQMX YO'RBXIEAWIHQBUPRYPHQWUDFLMD F
u siliranoj masi je 0,5+ MHU YHUD NRQFHQWUDFLMD JERJ MDDt
QHSRYROMQR GMHOXMH QD QMH]LQX MHAQRVW

%DNWHULMH PDV@d&piqR Sacchbrbuiriam, bacillus butyriqus
V X aWohe/ Sutanaerobne bakterije koje se D] YLMDMX SUL YHOLNRM YO
Razvijaju se i kada jepH QL &L0). Svojim djelovanjem D]JUDYXMX e&fRGRWR S
XJOMLNRKLGUDWHP @QL MH p QKWW NPEDOHEMXYIXX XNLVHOLQX DFHYV
DONRKRO + L &2 ODVODpPpQD NLVHOLQD VPDQMXMH NYDOI
Neugodnog je mirisaBULVXVWYR PDVODpPQH NLVHOLQHrayiD]XMH QI
OR&X NOYDOLWHWX VLODaH WH MH QHSRaAHOMQD X VL

SURWHROLW L p(fédHpsEUDdindds) pidteus; clostridium bifermentas
clostridium sporogengssu aWHWQH EDNWHULMH NRMH GMAROXMX SU
GMHOXMX L X DHUREQLP L DQDHUREQLP XYMHWLPD 8 VLC
PDVODpPQRJ YUHQMD .DGD VX RQH SULVXWQH VLODAD VH
Hranjiva podioadD VX LP EMHODQpPHYLQH L DPLQRNLVHOLQH NR
otrovnih amineaCO2L + 7DNYD VLOD&D MH QHSRJRGQD ]D KUDQLG

Plijesni (rodaaspergilius spprazvijaju se u aerobnim uvjetima i pri niskom pH
2530 1HSRaAHOMQD VX PLNURIORUD VLOD&H -DYOMDMX V
PDVH WH QHSUDYLOQRJ SRNULYDQMD VLOD&H 6LODaD X
PLULVD WH ]JERJ WRJD L PRJXUHJ VDGUADMD PLNURWRNVL

Kvascivrstetorulopsis VX DHUREL WH VH UD]J]YLMDMX SUYLK QH
ima kisika. Uvijekse nalaze u siliranoj ma&azijaju se i pri izrazito niskoP S+ WL OD &
RD]JJUDGQMRR RWIDQY¥FNLK NLVHOLQD GR DOAORKIROD L X
alkoholno vrenje, Alkohol koji nastaje djelovanjem kvasaca daje bolju aromtime
XWMHpH QD MHAQRVW VLODAH
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Uvjeti siliranja

Da bi se nO L Mkisel® Baktdgje PRJOH UD]YLMDWL L VWYDUDWL PC
VOXaL NDR NiRBilipdnard mdegjulu, potrebno jprethodn ol DGRYROMLWL VOLM
XYMHWH &HUHUQL PLQLPXP DQDHUREQH XYMHWH S+ Y
RSWLPDOQX YODaQRVW

a HiinHninimum

Glavni uvjet za siliranj&rmiva je dovolinaNROLpPpLQD YRGRWR S llukdazK, XJOMLN
fruktoza, saharoza....) koji predstavljdjanjivu podiogu P O L MkikplighRbakterijama

NRMH RG QMLK VWY D WD X P O\LDVNH (MIMAXNQNEROAAIRYYY VLOD 3
ELRPDVL QHPD GRYROMQR YRGRWRSLYLK XJOMLNRKLGUD
NUHQXWL X QHSRAHOMQRP SUDYFX

Anaerobni uvjeti

M O L Mikisel® Bakterije za svojaktivnost i razvojzahtijevaju anaerobni medij, a je
PRIXUHWVERY NYDOLWHWDWPF SUMBOB ARPVLOLUDMKAMH aWR
XVLWQMDYDQMH WHPHOMLWR L EUJR QDELMDQMH WH
RQHPRJXUHQ MH UD]YLRMW HWGIRAE HONKQIRER Wakijgu D P D
aeUREQLP XYMHWLPD .RG SUDYLOQR VSUHPOMHQH PDVH ]
UH]XOWDW SURFHVD RNVLGDFLMH X VWDQLFL ELOMNH QH

S+ YULMHGQRVW VLODaAaH

Da bi se postigla optimalna pH vrijednost (3t4,2) potrebno je zZ6 RYROMILWL aHUOH
minimum i anaerobne ¥ MHWH 3UL Y HALROND &iBbijé¢H OkRsa W Istvara
SRUHPHUDEW M. WM YQRWHAaAH NBG RDYR\WMQNIHVHID RVWL P
stvaranja plijesniitt© MHQMD VLODaH

Optimalna temperatura
UodnosX QD WHPSHUDWXUX UD]JOLNXMHPR WUL SRVWXSND VI

Temperatura prinladnom postupku sliliranaVvH NUHUH:XR@® & 3RYHUDQMH
temperature do ovih vrijednosti je posljediceaknadnog disanja stanice biljkePri
temperaturid 25- 35f & DNWNYWHRYIW EDNWH XNLY WVHHVIQ D B @ MHDQ L
3RYLAHQD WHPSHUDWXUD SUHJULMDYD VLOLUDQX PDVX
JXEL KUDQMLYX YULMHGQRWERWHWRSHD V@B ESRIHH MHED RV
Q H sIRa

Temperatura pri toplom postupk VLOLUDQMD-VH&QUHUH RG

THPSHUDWXUD SUL YUXUHP SRVWXHEH XDVOQMIRWPHOQ MBI Y B DNNM
AaWHWQH WYDUL
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90DAQRVW

.ROLpLQD VXKH WYDUL §ipdnja KMQDsadvhitda KRS URFBIVIXLQRP VX
WYDUL YODaQLMD EROMH VH QDELMDMX WH GDMX VWDE
YHOLNX NLVHORVW L FLMHYHQMH VRND aWR GRYRGL GR V
YODaQRVW WDNRYHU RQHPRJXUDYD JDAHQMH VLOLUDQH P
2SWLPDOQD YODAaQRVW V0 @ LdsirenaglziNaxkhkxiiu2a -BB8% H

1DNRQ LVSXQMDYDQMD XYMHWD SRWUHEQLK ]D VLC
Siliranje je kontinuirani slijed aktivnosti mikroflore siliranog materijala tijekom rafdob
konzerviranja, a ono se dijeli na pet stadija.

Prvi stadij karakteriziraju procesi oksidacifganijivih tvari biljne stanice. Prvi stadij se
odvija dok u siliranom materijalu ima kisika, odnosno prvih par dana. Kod dobro nabijene
i pravilno spremlied VLORPDVH ]J]DOLKH NLVLND VH SRWURA&H Yt
RNVLGDFLMH PRJX QDVWDYLWL QDUHGQD GYD GDQD 2N\
1IDNRQ NRAQMH X VWDQLFDPD ELOMQRJ PDWHULMDOD RGY
aminokiselina ,QWHQ]LWHW KLGUROL]H EMHODQpPHYLQD RYLVD
PDWHULMDOX SURFHVL SURWHROL]H LQKLELUDMX VH VQL:
stadiju siliranja mogu se razviNYDVFL L SOLMHVQL RGQRVQR QHSRAHC
NRMD QDVWDMH X SURFHVX RNVLGDFLMH WH DNWLYQRA&U>
VLOLUDQH PDVH 3ULKYDWOMLYD WHPSHUDWXUD MH GR
f& GROD]L GR SURPMHQH ERMH VLODAaAH VPDQMHQML
NDUDPHOL]DFLMH a4HUHUD a4WR VH PRaH L]JEMHUL NYDOLW
pokrivanjem siliranog materijala.

Drugi stadij ili stadij octenog vrenja traje 23 dana. On se odvija paralelno s prvim
VWDGLMHP 3RYHUDQ UDiena jvija BeNi\artadrdbird uReiimaHQend Y
UDJGREOMX VH XJOMLNRKLGUDWL UD]JJUDYyXMX GR RFWHQF
L POLMHPpQH NLVHOLQH WH i6ad2H Y.DBEQBR DO DQ H MV iR QNDI

QHJR VH QMH]LQMHY B AQR\AW YAHQM¥X S+ VLOLUDQH PDVH LV
PDVL SRWLpH UBseliRoski&ri@al MHp QR

7TUHUOL WWWD G RN H W DKiselBdOVrevijl p&2 Borisustva kisika a pod utjecajem
HQ]JLPD SUDY LkiseliR dakaijdp QRljikohidrati iz § ODaH VH JDUJUDYXM

POLMHpPQH NLVHOLQH NRMBL QistdbermendSirhitidePrasy dkupne
mikroflore. S obzirom da traje od21 dan to je najdulji stadij siliranja.

y HW'Y U WL stddly $hBilzavija. U tom stadiju se svi procedv HQMD VPLUXMX WH V
VWDELOL]JLUD 'RYROMQD NROLPpLQD POLMHPQH NLVHOLQH
NRQJHUYDQVD VYH GR WUHQXWND NRULAWHQMER5 =DSRpL(
dana. Glavnina procesa fermentacije odvija skdin prvih 7 dana, ali zbog vremena

SRWUHEQRJ |]D VPLULYDQMH VLOLUDQR JelPmakdtidH5MDOD VL
tiedana.

19



Peti stadj LOL QDNQDGQR YUHQMH MH QHSRAHOMDQ SURFH
YRYHQMX SURFHVD pHLW@Gjedn@sQnd BniziNdDVBIjDo VKkdda se ne stvori
GRYROMQR POLMHpPQH NLWHWVH QH OSDPORJLPTERY NRDAUL V
RQHpLAUHQMH VLOLUDQRJ PDWHULMDOD SULVXWQRVW
ugljikohidrata. Gore navedeni uviet SRWLpX UD]JYRM EDNWHULMD PDVOD|
UD]JJUDYyXMX UDQLMEXVWMRHMHIXX AOBMHRVWDOL aHuHU a
NLVHORVWL D WR SRIRGXMH UDVWX WUXOHaQLK EDNWHUL
IDNQDGQR YUHQMH QDVWDMH DHUDFLM®RA ov&ahfdd L QV NLK
VLORVD L L]X]LPDQMD VLODAH

'D EL VH RG ELOMQRJ PDWHULMDOD GREL®BQWRODAD
DIJURWHKQLpPpNLPNRRVYVOMIFIMVAMOHFENDQMX L SULMHYR]X RGD]|
koji se obavljaju silokombajnom.

Bitan SUHGXYMHW VSUHPDQMD NYDOLWHWQH VLODAH MH N
IHQRID]L pLPH VH SRVWLAaH YLVRN SULQRV L SRAHOMDQ R
Tako se za kulturne gramineer ODV PNOPMH UHSDN USRWVEKSORVIOREBMMRDY R

X NDVQRM FYDWQML .RGMLAHVRGD&YMNHKWOHIWKHZINR AQ M D

kasne cvatnje, odnosno mggiHQMD D QDNRQ N Red QvioMen@udrifeS KR G Q
'RPDULQRYLU

=ERJ PRJXUQRVWL aA4WR NYDOLWHHR@LUMER R DVMEX MDH D NERL
XVLWQLWL QDt YHRENR RRG/L R YUVWL VLOLUDQRJ NUPLY
S3ULMH GRYR]D NUPLYD X VLORVY SRWUHEQR JD MH WHPHO
VOLMHGL QDELMDQMH VLOLUDQRJ PDWHWDMBQDQ WIRMH
vibratorima ili ljudskom radnom snagom. Pokazatelj pravilnog nabijanja je temperatura u
VLOLUDQRM PDVL NRMD VH PMHUL QD GXELQL RG FP &
WUHED XVSRULWL SXQMHQMH D SRMD pd3arsilira@uDraasii D Q M H
SRWUHEQR MH SRNULWL pLPH VH RQHPRJXUDYD GRWLFL
VSULMHpPDYD3RVIVRWQM¥HLEAH QDpPLQD SRNULYDQMD VLOLU
PDVRP UHSLQLP UH]DQFHP \Wpokriyanjel Nolidil@dkovhHoQL ML QDD
debljine 0,2 + PP 1D WDM QDpLQ SRNULYHQX VLOLUDQX PI
RSWHUHWLWL 8NROLNR MH PRJXUH VLOLUDQX PDVX N
NURYLAWHP
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SULOLNRP VLOLUDQMD GROD]LjivinrRvaRi@aUuHslirhp)- tdasi. TE LW D N D
JXELFL VX ]QDWQR PDQML QHJR JXELFL NRML QDVWDMX SI

Tablical.9HOLpLQD L UDVSRUHG JXELWDND WLMHNRP SRVWXS

IZVOR GUBITAKA UDIO U %
Disanje biljke nakon kosidbe 2-5
Fermentacija 2-4

Biljni sok 5-7
1HSRAHOMQL SURFHVL IHUPHQWDFLM|0-25

.DR a@aWR MH YL G @irikdj&R gubjtakd 3 @lhdsiHha kontroliranje navedenih
QHSRAHOMQLK SURFHVD IHUPHQWDFLMH *XELFL KUDQML
kvalitetiizvedEH VLORVD 7DNR VX JXELFL NRG KHUPHWLpPNL ]DY

NRG -WUBRYD RNR D NRG SRKUBHQLKEGRWYRUUIQEB
GD VH JXELFL KUDQMLYLK WYDUL QDVWDOL WLMHNRP V
sliuUDQMD QLMH SUDYLOQR YRYyHQ 7DNR JXELFL QDVWDOL

D X VLOD &hovNRKRIYMHIQ RS UHNIRIH JXELFL LVFMHYLYDQ
VRND PRJX L]QRVLWL L GRPDURQ@R&LWLODAH

9UVWH VLODAaH

SiliranfjHP NDR SURFHVRP NRQJHUYLUDQMD KUDQH PRat
NUPLYD ORJXUH MH VLOLUDWL SRMHGLQH GLMHORYH SC
LPDWL NDUDNWHU NRQFHQWULUDQLK LOL YROXPLQR]QLK
jednog kUPLYD WH PLMHEDIQHO A INRMAGWH pPSULSUHPDMX RG (
6HQGWLGDAH VX NRPELQDFLMD JUXELK VXKLK YROXPLQ
koncentriranih krmiva.
1IDMpHA&AUH sVptiplem@ L OND AD FL M H Qiza, BIL Dipexnid XI WNHX U VLODAaH
NOLSD NXNXUX]D JUQD NXNXUX]D L NXNXUX]J]RYLQH 6LOD;
YROXPLQR]QRJ NUPLYD .XNXUX] NDR ELOMND SRJRGDQ 1
VLOLUD LPD YLVRN SULQRV ELOMQH WYWIR XRX Ve LN
+UDQMLYD YULMHGQRVW VLODaH FLMHOH ELOMNH NXNXU
ukupne mase za siliranje. Ostala krmiva voluminoznog karaktera zbog nedovoljne
NROLPLQH VXKH WYDUL SWILSWHPFD N8 Q/RMNDLRY N QBN QB Y L |
VLODAL L]JUDpXQDYD VH PDWHPDWLPNL SRPRUXVRIOIDERIQRY |
VYH VH pHaudH NRULVWH X SUDNVL JERJ

- SUDYLOQLMHJ XSRWSXQMDYDQMD QXWULWLYQLK SRWL
- PRIXUQRVWL SUDYLOQLMHJ ED O BrQginh kamQimitanimX N X SQ R .
krmivima
Silirano zrno ili klip kukuruza zbog bolje fermentacije i boljeg nabijanja mase mora biti
prekrupljeno.
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2FMHQD VLODaAH

Nakon 6 + WMHGDQD NDGD MH SURFHV VLOLUDQMD ]D
ocjegnjuMH 2FMHQMXMH VH RUJDQROHSWLpPpNL WH REMHNWLYC
2UJDQROHSWLpPND SURFMHQD SRGUD]XPLMHYD SUHJOHG

- mirisa

- boje

- NRQJLVWHQFLMH VLODAH

6LODaD GREUH NYDOLWHWH PRUD LPDWL EODJR NLVHON
strukturu siliranogmad ULMDOD L ERMX VOLpQX L]YRUQRP PDWHULM

.HPLMVND DQDOL]D VH NRULVWL ]D XWYUyYyLYDQMH
-VDGUADMD KUDQMLYLK WYDUL
-S+ VLODaAH
- organskih kiselina POLMHpQH RFWHQH L PDVODpPQH
- propionske kiseline
- amonijaka
- patogenih mikroorganizama

Kvalitetno pripUHPOMHQX VLODAaX NDUDNWHUL]JLUD
- XGLR POLMHPQH NLVHOLQH RNR

udio octene kiselinet0,5 +1,0%

- XGLR PDVODpPQH NLVHOLQH

udio propionske kiseline 1%

- S+ YULMHG QFBHWW2 VREPDAHQRYL U

Upotreba dodataka

Prilikom siliranja u bionasu se mogu dodavati razdodaci ili konzervansit
organske i anorganske kiseline, enzimi, bakterijski inokulanti, NPSRMHYL WH &aHUuUFk
Dodaci se primjenjyX VOXpDMHYLPD NDGD VH QH PRJX RVLJXUDWL
pri siliranju krmiva kojaVH LQDpH WHaH VLOLUDMX

Konzervansi:
- SREROMaADYDMX SURFHV YUHQMD
smanjuju gubitak hranjivih tvari
- SRYHUDYDMX KUDQMLYH YULMHGQRVWL
- SREROMADYDMX MHaQRVWL
NRPSHQ]JLUDMX QHSUDYLOQR SURYRYHQ SRVWXSDN VL

Kemijski dodaci VOXaH ]D EUA&H mbrQdlal d Yijele BeQri dtganske i
anorganske kiseline.
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Organske kiseline su:
- POLMHpPQD
- octena
- propionska
- mravlja

IMLKRY XGLR NWlithteHhal6D RIdgrama krmiva
Anorganske kiseline su:

- sumporna

- fosforna

- NORURYRGLpPQD
IMLKRY X Gddd 9yUlithteHha\l00 kilograma krmiva

8GLR NLVHOLQH RYLVL R YOD]L L YUHPHQX VNODGL&A&WHQM
Bakterijski inokulanti + SURELRWLFL VX XPUWYOMHQH KRPRIF

kisele bakterije Njihova aktivnhost SR ER O M a D YDvoddopidib Dg§ikpihidratau
siliranom materijalu

NPN spojevima VH SRYHUDYD EMHODQpPHYLQDWWaDoMULMHGQ
PDWHULMDOX NRQFHQWULUDQRJ NDUDNWHUDMajXi NROLPLC
fungicidno djelovanje na silirani mateiija
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24 HUDQLGED VLODARP RGUHYHQLK YUVWD aLYRWLQMD X R

8 RVMHpNRP J]RREOR@ANR@LPDWSU HE Liojedit X L VOLMHGHUL
dvogrbe deve
- ALUDIH
crvenovrati valabijixklokani

a L U DQifaffa camelopardalis)

Slika 12 &L Y@rbbBa camelopardalis)

( http://www.macroevoltid)n.net/wh&tdo—qiraffeseat.html)

Razred: sisavci

5HG SDUQRSUVWDAEL

BRGUHG SUHALYDDL

SRURGLFD &LUDIH

aLUDIH QDVWDQMXMX VDYDQVND SRGUXpMD $IULNH aLYt
stadima od deset do dvadeset jedinki. Aktivhe su danju. Spagek@liko puta po desetak
PLOQXWD VWRMHUGL 9LVRNH VX GR PHWDUD WH SULSDG
1D JODYDPD RED VSROD VX SR GYD UR&pLUD -H]JLN LP M
WUJDQMH OL&aUD L JUDQPLFD $3R ODXGWDHO RO/ \W-XGEHIDNH @
JRGLQD *UDYLGQRVW WUDMH GDQD &aHQND QDMpHaUH

(http://www.zogosijek.hr/zivotinjskisvijet/zirafa.jpg)
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8JODYQRP MHGX OLauH JUPRYD L YLVRNRJ GUYHUD SRQHI
UdvOMLQL MHGX KUDQX NRMH QH PRJX GRKYDWLWL GUXJ
GRYROMQR MDND GD LK ERGOMH V JUDQD QH PRJX SURE

bodljikavim granama. Bez obzira na svoju visinu mogu i pasti.

http://www.macroevolution.net/whatoqiraﬁeseat.htm')

Dvogrba deva (camelus bactrianus)

F}SIW EJI]

Slika 13 Dvogrba deva

Razred: sisavci
5HG SDUQRSUVWDAL

Porodica: deve

Deve nastanjuju stepe i polupisQ MH LVWRhrQH X]VMKSLQDPD RG SHWQD
NRMH pLQH MHGDQ PXaMDN YLadH AHQNL L YLdH PODGXQ
AHQNH GRVWLAaX L]PHyYX L JRBERO@HV WDRXRAMWMWDIF L*UDYLGQ
12 i 14 mjeseci (oko GDQD D RELPQR QD VYLMHW GRQHVX MH
*ODVDMX VH ULWPLPpNLP ULNDQMHP DRML®&/ VXY X]JOHEBELUR R
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QH SURSDGDMX X SLMHVDN 8 JUEL LP VH QDOD]JL PDVQRU
G XaLP SrdbdzR@re i vode. U nekoliko minuta mogu popiti i do 50 litara vode koja
PRaH ELWL L ERUDWD ORJX SR&QIGVRH WAL W BPISHRI®GWX Q H R
LP VLYL YXN L pRYMHN

'YRJUEH GHYH VX SUHALYDpL NRML MHMBXpXMR SRDWRQ N
trnovito i gorko bilje.Rado jedu halophytic bilje (bilje koje raste u vodi visokog saliniteta)
NRMH VX QHL]JRVWDYDQ GLR LVKUDQH GHYD 1MLKRYH KUL
NDQGLGDWLPD ]D aLYRW X I8 X W&k Legdtbkcije 8deSdHruogR @péstvV D P D
ULEX UD]OLPpLWH WLSRYH PHVD NRVWL L NRaX 8 JLPVN!
VQLMHJD NDNR EL QD&OH KUDQX *UEH VX JUDYHQH RG PL
energiju u razdobljima kada hranaenijedovito dostupna. Kod deva koje su kvalitetno
hranjeneL ]GUDYH JUEH VWRMH XVSUDYQR L pYUVWH VX 8 V
YRGH SUHALYMHWL QHNROLNR WMHGDQD

(http://animal diversity.org/accounts/Camelus bactrianug/

Crvenovrati valabi (macropus rufogriseus

&}S}W E]I]

Slika 14 Crvenovrati valabi
Razred: sisavci

5HG WREROpPDUL

Porodica: klokani
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O9DODEL QDVWDQMXMX daLSUDAMH L HXNDOLSWXVRYH
AktvnL VX X VXPUDN L QRUX &LYH VDPRWQMDpPpNL DOL VH
MHGLQNL .UHUX VH VNDNXWDQMHP QD L]GXaHQLP VWUDAZ
UHSRP NRULVWH ]D RGUADYDQMH UDYQRMW khiebeci,Z8HQNH V)
P X a M D B mjaséxi. Gravidnost traje oko 30 da@egDNRQ pHJD PODGXQpH XOD]
PDMNH L WX VH QDVWDYOMD UD]YLMDWL VOLMHGHULK
SRGODNWLFD 3ULURGQL QHSULMDWHOML VX PX GLQJR L {
,VSDaD MH JODYQL IQODPpMOQQHUDQ&AB EFEHUKPBE QD SURYRGH SD)
JLPX QHJR X SUROMHUH L OMHWR ]J]ERJ PpLQMHQLFH GD L
OXaMDFL XJODYQRP SURYRGH YL4H YUHBNQDSBUWRIMLLYEE
vrsta grmljaitrava makroeGL 0H ELUDWL GX&ALNRP ERJDWH YUVWH

Slika 15. Crvenovrati valabi prilikom hranidbe u divljini

(https://www.123rf.com/photo_96185346_ttrex-neckeal-wallaby-or-bennett%C2%B4s
wallaby-eatinggrassin-forestof-australia.html)
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Vrba ( salix)

*RUH QDYHGHQH YUVWH L]YDQ SHULRGD YHJHWDFLMH

Vrba ( salix) je listopadno stablo iz porodice vrbovKaspostranjena je u
srednjojL MXaQRM (XURSL VUHGLAQMRM $]LML L VMHYHUQRN
poplavnim tlima, uz rijeke potoke i jezera. Uspjeva do 1000 metara nadmorske visine.
ALYRWQL YLMHN LP MBUDWVRWHALQRDN PHRRWBWDQD YKLKVILQH WYR
SURJUDpPQX NURaAaQMX .RUMHQRY VXVWDY MRM MH YUOR G
LV QMH VH JUDQDMX PQRJREURMQR ERpPQR NRULMHQMH
metra, nepravilno, a grane su joj horizontalne. Kod mlade bilike kora itkCbi pDVWD L
dlakava, &asnije posivi i ogoli. Kora je debela3 FHQWLPHWUD L PUHADVWR L\
JUDQH VX HODVWLPQH L SUHNULYHQH GODpLFDPD NRMH
Pupovi su goli, sive ili crven@d XWH ERMH D OLVWRGXAVURDAKPLMH XV
FHQWLPHWDUD D &aLULQD GR FHQWLPHWDU WH X&aLoO
nazubljeni i nalaze se na peteljci dugoj do 1 centimetar. Lice lista je sjajno tamno zelene
ERMH MH D QDOLpMH MH SUH NdbMkaQiR odsyaje® HIyjata¥yV WL Q G
se skupljaju u rese koje su duge oko 7 centimetara, a stvaraju se istovremeno s listovima.
&YDWH X RAaXMNXHDWPDYRMXHYHQD OMHNRYLWD VYRMVW
UD]QLK.pDMHYD

Slika 16. Bijela vrba
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PULOLNRP SULSUHPDQMD VLODA&H YUEH ]D KUDQLGEX aL
NRULAWHQD MH VMHFNDOLFD 6FKOLHVLQJ &KRSSHU NRMR
nabijanja.

Sjeckalica Schliesing Chopper je mobilna profesionalna sjeckalica&dpNUHUH GL]J]HOVI
PRWRU 0; ,PD MHGQRRYRQALXQVNADDDLWFXMXD LQHUFLMV
SUHGQM+ | DNWWIDp SRFLQpPDQX ]DAWLWX SRGYR]MD .XiL4a
OLMHYND VD SRNORSFHP VUHGLaAQMHJ lapedjiFteMbepD VMHF
otklonski poklopac & LMHOL VWURM LPD JYXpQX LIRODFLMX

Jedinica za sjeckanje sa sigurnosnim krugom ima diskove za sjeckanje sa dvostrukim
VMHpPLYRP SRWSXQR SULODJRGOMLYLP QRAHYLPD WH PR
(vodoravnoiioNRPLWR WH ]DAWLWX SURWLY |[DSHWOMDYDQMD
,PD I DVHEQH KLGUDXOLPNH NUXJRYH WH KLGUDXOLpPNX SU

Slika 17 Sjeckalica chopper schliesing

https://www.mascus.ca/specs/chopper_981277/schliesing
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Slika1l8 6MHDpkaliece VMHF

https://www.mascus.ca/specs/chopper_981277/schliesing
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&}SIW EJI]

Slika19.*UDQH L OL4AUH YUEH SULMH VMHFENDQMD
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&}E}W E]I]

Slika2z0 *UDQH L OLauUH YUEH SRVOLMaubixadWQMDYDQMD D S
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3. MATERIJALI | METODE

3.1.ProizvodnjasiDaH YUEH ]|D EUVWRMREBQREZNRRWURMHX 2VLMH

2017. godine deesHQD MH RGOXND GD VH UDGL KUDQLGEH
JLPVNRP UD]J]GREOMX X RVMHDpNR Pvrhd&iragdsé@iN KliFanjd.UNA X NR Q]
SRGUXpMX RVMHpPNRJ ]RR YUWD SRVWRML YHOLN EURM V!
kao sirovina za siliranje.

8 VYLEQMX LVWH JRGLQH SULVWXSLOR VH SUYRP SRNXA&D!
zapremine 10 | staMHQ MH VDPR OLVW YUEH NRML MH QDELMDAC
1IDNRQ GDQD NDQWH VX RWYRUHQH REDYOMHQ MH RUJL
LPDOD EODJR NLVHONDVW PLULV ERMX VOLPQX L]JYRUQR
strukturu maHULMDOD 8]RUDN VLODA&H SRVODQ MH QD NHPLMYV
pri Poljoprivrednom fakultetu u OsijekWH VX GRELYHQL VOLMHGHUOUL UH]XO

7TDEOLFD 5H]XOWDWL NHPLMVNH DQDOL]JH VLODaH YUEH

SUHA TVAR 32%
6,529( %-(/$1y(@,1 5,35%
SIROVA MAST 0,6%
SIROVA VLAKNA 16,7%
PEPEO 2,7%
SIROVINET 6,5%
pH 5,25

8 XVSRUHGEL VD UH]XOWDWLPD NHPLMVNH DQDOL]JH VLC
Centre ElIm Farm, Hamstead Marshal, Newbury, Berks, RG20 OHRUK

Tablica 3. RezultatNHPLMVNH DQDOL]JH VLODA&H YUEH UDYHQH X 8.

SIROVI 6,/$a% 6,/$a% /,67%
MATERIJAL | LISTA |
*5$1Y,8%
SUHA TVAR 26,5% 27,6% 28,2%
PEPEO 1,8% 2,0% 2,6%
6,529( %-(/$1y(9,14,4% 5,1% 6,2%
VODOTOPIVI 0,9% 0,2% 0,4%
UGLJIKOHIDRATI
NDF 15,2 11,7 7.6
ADF 10,9 8,4 5,3
LIGNIN 4,8% 2,3% 1,4%
pH 7,3 5,79 5,79
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WH X XVSRUHGEL VD UH]XOWDWLPD NHPLMVNH DQDOL]H V
Z00:

7TDEOLFD 5H]XOWDWL NHPLMVNH DQDOL]H VLODAH YUEH

PRIJE SILIRANJA | POSLIJE SILIRANJA
SUHA TVAR 47,8% 46,8%

6,529( %-(/$1y(9,1( |24% 2,5%

SIROVA MAST 0,48% 0,6%

SIROVI PEPEO 1,7% 1,8%

SIROVA VLAKNA 24, % 24,9

SIROVI NET 18,5 17

]JDNOMXpHQR MH GD MH WHVWQD VLODAD UDYyHQD X =R
karaNWHULVWLND NDR L VLODA&H UDYHQH X 8. L =XULFKX RV

UH]XOWDW UD]JOLNH X ELRPDWHULMDOX YLaH YUVWD I
konzerviranje u listopadu).

6 RE]JLURP QD ]DGRYROMDY iMsol5D WX I XD®/DWH BQOIOAIX I
JUDQpPLFDPD QDOD]L YLAH YODNQLQH GDM QW XYSHOINL H ONRR M E
biomase (cca 800 kgD NRQ]JHUYLUDQMH MH NRUL&A&WHQR OLauUH L
YUEH 9HU SULOLNRP UH HjeaMrba oW i¥hor 24 drRzévvidaniz 2bdg H
YHOUHJ XGMHOD OLVWD X RGQRVX QD JUDQH WH WDQMH L |
/LA&0H L RGDEUDQH WDQMH JUDQH LVMHmMH Qaktodk ANDUDF
prikolicu te odveene u prostoru RMHP VH SULVWXSLOR XVLWQMDYDQ!
opisanom sjeckalicom Schliesing Choppe8 VLWQMDYDQMH MH YU&AHQR ]
NYDOLWHWQLMHJ QDELMDQMD ELOMQRJ PDWHULMDOD aw
VLOLUDQMH /LaU®RL MHKH BBRMHUHOMNDWQ@RHWDUD WH VWDYOM
EXUDG ]DSUHPLQH OLWDUD %LOMQL PDWHULMDO X VYD
ALSNRP NRMD MH QD GQX LPDOD QDYDUHQX a4LUX VWRS.:
konzerviranja biljnog M HULMDOD D JERJ |JDGRYROMDYDQMD &aHut
PDWHULMDOX X SRORYLFL EXUDGL GRGDOL VPReSUHNUX:
EXUDG VD SUHNUXSOMH Q Bibmasdzal sflithXjé RiBu &oBdvaninikakiio L
dodaci - zakiseljiYDpL HQ]JLPL EDNWHULMVNL LQRNXODQWL L 131
Nakontemeljitog nabijanjav YD EXUDG MH KHUPHWLpPNL ]IDWYRUHQD R
WH VSUHPOMHQD X VNODGLA&WH X NRMHEB MK RGXADE®DQD
ELOD SULEOLAaQRDMHGW B B RQMDIER-38 Klotyrahta VINBKOTB5RIéna

EXUDG MH RWYRUHQD D VOXpDMQR RGDEUDQL X]JRUFL S
KUDQLGEX GRPDULK ALYRWLQMD SUL SBROMRSULYUHGQRP
X]RUDND R EdvQevildakz@di s& i Bez prekruplienog kukuruza.
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Slika 23. Nabijanje bionase

&}EIW EI]
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Slika 24 Nabijang biomasell

38



4. REZULTATI | RASPRAVA

&}SIW EJI]

Slika25 6LODAD YUEH QDNRQ GDQD

IDNRQ GDQD EXUDG VX RWYRUHQMNWH BSHHYOXEDKROQLRR
uzoraka poslan na kemijsku analizu.
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4.1. Kemijska analiza:

Kemijskomanalizom silirang materjalaNRMD MH UDYHQD QD 3ROMRSULYL
2VLMHNX SUL =DY RiGhXehilpostaR uberxamjer R

SUYD DQDOL]D VvLODaH YUEH

SUYD DQDOL]D VLODAH YUEH SUHNUXSD NXNXUX]D
- GUXJD DQDOL]D VLODaH YUEH

drugaanallD VLODAaH YUEH SUHNUXSD NXNXUX]D

*UDILNRQ .ROLpPpLQD VXKH WYDUL X VLODAaL YUEH

$QDOL]D MH SRND]DOD GD VH YHUL SRVWRWDN VXKH WYD
kukuruza.

Usporedbom sa rezultatima analiza koje su obavljenEKuZUULFKX J]DNOMXpHQR M
SRVWRWDN VXKH WYDUL YHUL X VLODAaL UDYyHQRM X =RRO
UK (27,6%) D PDQML QHJR X VLODAEWR =M LFIKKOMLYR L] WD
Razlika je rezultat upotrebdeJ D]OLpLWH EL RiBt® V¢gtanja)R Réyétadivnog

razdoblja u kojem je uzimana biomasa.
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KemijskomDQDOL]RP VLOLUDQRJ PDWHULMDOD NRMD MH UDYVI
2VLMHNX SUL =DYRGX ]D VWRpPDUVWYR GRELYHQL SRVWRMW

prva analizaVvLODaH YUEH

- SUYD DQDOL]D VLODAaH YUEB SUHNUXSD NXNXUX]D
- GUXJD DQDOL]D VLODAH YUEH

- GUXJD DQDOL]D VLODA&H YUEH SUHNUXSD NXNXUX]D

Grafikon2: . ROLpLQD VLURYKKVERBODYPPHEHWMLQD

Analiza je pokazala da je postotAKLUR YLK EMHODQpPHYLQD JRWRYR LGHC
8VSRUHGERP VD UH]XOWDWLPD DQDOL]D NRMH VX REDYO!

SRVWRWDN VLURYLK EMHODQpPHYLQD YHUL X VLODAL UDYH
UDYyHQRM X =XURLPKDQML QHJIR X VL O Didllivoiz 8ablica3i4WR MH

41



Kemijskom DQDOL]RP VLOLUDQRJ PDWHULMDOD NRMD MH UDVI
2VLMHNX SUL =DYRGX |]D VWRpPpDUVWYR GRELYHQL SRVWRMW

- SUYD DQD @hg:D,MWHODAH

- SUYD DQDOL]D VLOD&H YUEH SUHNUXSD NXNXUX]D
- GUXJD DQDOL]D VLODAaH YUEH

- GUXJD DQDOL]D VLODaH YUEH SUHNUXSD NXNXUX]D

*UDILNRQ .ROLPLQD VLURYH PDVWL X VLODAL YUEH

Analiza je pokazala da je postotak sirove MaE YHUL X X]J]RUNX X NRML MH G
kukuruza.

8VSRUHGERP VD UH]XOWDWLPD DQDOL]H NRMD MH REDY

SRVWRWDN VLURYH PDVWL YHUL X VLODAL UDYyHQRM X =R
X =XULFKX ljivéd V¥ RblMd4.Y L G
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KemijskomDQDOL]RP VLOLUDQRJ PDWHULMDOD NRMD MH UDYVI
2VLMHNX SUL =DYRGX |]D VWRpPDUVWYR GRELYHQL SRVWRMW

- SUYD DQDOL]D VLOD&H YUEH

- SUYD DQDOL]D VL Qalxidkdruyd) BDI65% SUHNU X S

- GUXJD DQDOL]D VLODaH YUEH

- GUXJD DQDOL]D VLODAH YUEH SUHNUXSD NXNXUX]D

*UDILNRQ .ROLPLQD VLURYLK YODNDQD X VLODAL YUEH

Analiza je pokazala da je postotak sirovih vlakana manji u uzorku u koji je dodana
prekrupD NXNXUX]D MHU JUQR NXNXUX]D QH VDGUAL YHOLNX |

8VSRUHGERP VD UH]XOWDWLPD DQDOL]H NRMD MH REDY
SRVWRWDN VLURYLK YODNDQD PDQML X VLODAaL UDYHQRN
UDYyHQRIMFKX=XU aAWR MH YLGOMLYR L] WDEOLFH 5D]OL
biomase ( omjer lista i granja) i vegetativnhog razdoblja u kojem je uzimana biomasa.
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Kemijskom DQDOL]RP VLOLUDQRJ PDWHULMDOD NRewwlu MH UDYVI
2VLMHNX SUL =DYRGX |]D VWRpPpDUVWYR GRELYHQL SRVWRMW

- SUYD DQDOL]D VLODA&H YUEH
- SUYD DQDOL]D VLOD&H YUEH SUHNUXSD NXNXUX]D

- GUXJD DQDOL]D VLODAaH YUEH
- GUXJD DQDOL]D VLODaH YUEH SUHNUXSD NXNXUX]D

Grafikon5: .ROLpLQD SHSHOD X VLODAL YUEH

Analiza je pokazala d& postotak pepel& H U buzorkubez prekrupe kukuruza.
8VSRUHGERP VD UH]XOWDWLPD DQDOL]D NRMH VX REDYO!

SRVWRWDN XNXSQRJ SHSHODRREBRANKRFLODEK QVDYMER MQ K
UDYVHQRM X =XULFKX L X vLODAaL X 8. AWR MH YL(
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Kemijskom DQDOL]RP VLOLUDQRJ PDWHULMDOD NRMD MH UDVI
2VLMHNX SUL =DY RiGixerididsvordqgINERaEY R

- SUYD DQDOL]D7,8BODaH YUEH

- SUYD DQDOL]D VLODA&H YU&G4 SUHNUXSD NXNXUX]D
- GUXJD DQDOL]D VLODAaH YUEH

- GUXJD DQDOL]D VLODAH Y LBbH SUHNUXSD NXNXUX]D

*UDILNRQ .ROLPpLO@DXVVURN&RLI MYEH

Analiza je pokazala dge udio sirovog NETa Y Hii bzorku u koji je dodana prekrupa
kukuruza jefje zrno kukuruzgako energetsko krmivo.

8VSRUHGERP VD UH]XOWDWLPD DQDOL]H NRMjPudicH REDY O
sirovog NEFD YHKINVL@OYHQRM X =RRORANRP YUWX 2VLMHN QH
Zurichu@7 &WR MH YLGOMLYR L] WDEOLFH

pH konzerviranog materijala obadvije analize je bi§,25

2UJDQROHSWLAXW SUHIFOHG/WH IDSRVOHQRJ X =RRORA&
- konzervirana masa imala blago kiselkast miris
- ERMX YUOR VOLPpQX LIYRUQRP PDWHULMDO X
- RpXYDQX VWUXNWXUX
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Nakon dobivenih rezultatgemijske analizeNRMD MH UDYHQD QD SROMI
fakultetu u OsijekuL RUJDQROHSWLYN®RDAPUHUBHGIRVWHSHQR MH
REURNH ALUDIDPD GYRJUELP GHYDP®L®DBADUMHRRNYUANDLY
QDpLQ GD LP MH NROLpLQD VYDNL WMHGDQ SRYHuUDYDQD
kg dnevno.

42 .RQWUROD MH&GaQRVWL

SULOLNRP XYRYHQMD VUOWRMYBBHHQMDVKYD @GX Y\(RWLQ
je davana siDaD GYRJUEH GHYH &LUDIH FUYHQRYUDWL YC
paskom timaritelja i nutricionistet6 YH aLYRWLQMH NRMH VX KUDQMHQH \
jeleL QLMH SULPMHUHDMPUTRQDED QMR MUKFOLNRP NRQ]XPDF
SsLOLUDQH YUEH imale YiikaWib Qrdbevn@ lsvietnjiD QLVX SULPMHUOUHQH Q
druge negativne nuspojave

Slika26 +UDQMHQMH 4LUDIH VLOLUDQRP YUERP
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5.2$./-8y$.

S obzirom nagpostuk siliranja, izbor biomasegzultate kemijske analize silirane
YUEH ]DNOMXpNH QDNRQ RUJDQROHSWLpPNRJI SUHJIJOHGD \
ALYRWLQMDYGCGRELUOGRPROMDYDMXiUH UH]XOWDWH NRML VI

dostupnoj tbesplatnojsirovini za siliranje

veoma lakbm postupak siliranja koji ne zahtjeva skupu mehanizaciju

- DQJDaAaXB®VOHQLK GMHODWHEIHNDG RERRWREK RMURAWMB Y D
niskoj cientPDWHULMDOD NRUL&A&WHQRJ NRG VLOLUDQMD E
- PR JIX UiQRIagwdbe vremena siliranja vremenskim uvjetima

jednostavnmi jeftnoP VNODGLaAWHQMX

- XNXVQRM L ]JGUDYRM KUDQL ]D ALYRWLQMH

8]L P DM X u Lsv¥ pBztiyhd kezltate prvog konzerviranjabrstd RVMHpPpNRP JRRORA
vitu WH pL @&V @ghdredba kemijskih arza sa analizama iz drugih ustanova
SRND]DOD XVSMMROHRPRV]IBROKNXKXDPLWL GD MH WDNDY SRVW)
povoljan u svim segmentima te da ga treba uvesti u obaveznu pripremu hrasiejeaie
ALYRWLQMH |]D JLPVNL SRMILREQR NN MM A &K PDUE W D
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7.6%a(7%.

8 JRRORANLP YUWRYLPD GLOMHP VYLMHMADseREBLWW® YD YH
temeljinabrstulHNH RG WLKERUYWRWRIMMMBPHOLPLQH |DKWLMHYDM)
NRMH QLVX XYLMHN GRVWXSQH /MHWL L X SUROMHUH RG
zadovoljitt YHOUL GLR SRWUHED RYLK ALYRWLQMD 8 MHVHQ VH
JUDQp L eifind izZBn SegetacieRGD QLMH GRV WX RIV N [y MRHFA 1] RERUO/RAA |
YUWX RGDEUDQR MH VLOLUDQMH NDR QDpLQ.Nd®®Q]HUYLU
]DYUGAHQRJ SURFHVD VLOLUDQMD NRML MH REDYOMHQ Q
timaritel D L QXWULFLRQLVWH X]J]RUDN VLOLUDQH PDVH RUJD
kemijsku analizu na Poljoprivredni fakultet u OsijekDobiveni rezultati su bili u skladu

VD GRVWXSQLP UH]XOWDWLPD VOLpPpQLK DQDOL]D L] GUXJL
8YRYHQMHP XRIGIDEQIDEHEX ALYRWLQMD XWYUYyHQR MD GD
NRQ]XPDFLMH VLODAaH QLMH ELOR QHSRYROMQLK UHDNFLN

.OMXpQH ULMHpPL KUDQLGED EUVWRMHGQH ALYRWLQMH
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8. SUMMARY

In zoologicalgardens arountheworld, there are many animals whose diet is based on the
brine Some of these animals, due to their body size require large quantities of food that are
not always available. In the summer and spring, in the other words, in the season of plant
vegetationmost of the needs of these animals aremagtrally In the autumn, fresh leaf

and branch conservation is made for a period outside the vegetation time when fresh
browse is not available.In Osijek Zoological Garden, the silage was chosen as a way of
preserving food fobrowsing animalsAfter the completion of the silage process which

was carried out in the premises of the Zoological garden witarthagemendf the
zookeepersind nutritionist, the sample of the silage mass was organoleptically examine
and sent to the chemical analysis at the Faculty of Agriculture in Osijek. The results
obtained were consistent with the available results of similar analyzes from other
institutions.By introducing it into the feeding process of the selected animads it w
determined thahey were eager to eat it and that after the consumption of silage there were
no unfavorable reactions.

Keywords feeding,browsing animalszoologicalgarden silage, willow
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