U inkovitost piretrina, eteri nog ulja ajevca i
limunskog eukaliptusa u suzbijanju li inki Triboliu
castaneum

Peji , Petra

Master's thesis / Diplomski rad
2019

Degree Grantor / Ustanova koja je dodijelila akademsWnivesgity afi stupar
Zagreb, Faculty of Agriculture / Sveu iliate u Zagrebu, Agronomski fakultet

Permanent link / Trajna pbhtpszfHucmnsk.hr/urn:nbn:hr:204:941405

Rights / Prkveapyright

Download date / Datum pre2020&l2;86

Repository /| Repozitorij:

Repository Faculty of Agriculture University of

Zagreb

DIGITALNI AKADEMSKI ARHIVI I REPOZITORLIL

zir.nsk.hr


https://urn.nsk.hr/urn:nbn:hr:204:941405
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.agr.unizg.hr
https://repozitorij.agr.unizg.hr
https://zir.nsk.hr/islandora/object/agr:1306
https://repozitorij.unizg.hr/islandora/object/agr:1306
https://dabar.srce.hr/islandora/object/agr:1306

69(8Yy,/,a7( 8 =$*5(%8
AGRONOMSKI FAKULTET

8y,1.29,7267 3,5(75,1% (7(5,y12*
8/-% y$-(9&% , /,0816.2* (8.%$/,3786%
8 68=%,-%$1-8 /,y, Tibplium castaneum

DIPLOMSKI RAD

SHWUD 3HMLU

Zagreb, svibanj, 2019.



69(8Yy,/,a7( 8 =$*5(%8
AGRONOMSKI FAKULTET

Diplomski studij:
(NROR&AND SROMRSULYUHGD L DJURWXU

8y,1.29,7267 3,5(75,1% (7(5,y12*
8/-% y$-(9&% , /,0816.2* (8.%$/,3786%
8 68=%,-%$1-8 /,y, Ttibplium castaneum

DIPLOMSKI RAD

SHWUD 3HMLU

Mentor:dRF GU VF ODUWLQD *UGLAD

Zagreb, svibanj, 2019.



69(8Yy,/,a7( 8 =$*5(%8
AGRONOMSKI FAKULTET

IZJAVA STUDENTA
2 $.$'(06.2- y(67,7267,

Ja,3HW U D JBAMLO178102697URYH QD GDIQIB. u Splitu, izjavljujem
da sam samostalno izradila diplomski rad pod naslovom:

8y,1.29,7267 3,5(75,1$% (7(5,y12* 8/-%$ y$-(9&$%$ , /,0816.2*
(8.$/,3786% 8 68=%,-%$1-8 /, Jrikalium castaneum

6YRMLP SRWSLVRP MDPpLP

da sam jedina autorica ovoga diplomskog rada;

GD VX VYL NRULaAWHQL L]YRUL Oéohavliem,\adekyaino NithawiR R E M D
ili parafrazirani, te popisani u literaturi na kraju rada;

GD RYDM GLSORPVNL UDG QH VDGUAL GLMHORYH UDGRYD
GUXJLP XVWDQRYDPD YLVRNRJ REUD]IRYDQMBuudli®@GL DY U:
GD MH HOHNWURQLpPND YHU]JLMD RYRJD GLSORPVNRJ UDG
mentor;

GD VDP XSR]|QDWD V RGUHGEDPD (WLpPNRJ NRGHNVD 6YHX

U Zagrebu, dana

Potpis studentice



69(8Yy,/,a7( 8 =$*5(%8
AGRONOMSKI FAKULTET

,=9-(ad(
O OCJENI | OBRANI DIPLOMSKOG RADA

Diplomski rad studentic8 H W U D, J&BAME.0178102697, naslova

8Yy,1.29,7267 3,5(75,1% (7(5,y12* 8/-$ y$-(9&$ ,

(8.$/,3786% 8 68=%,-%$1-8 /, Jrikalium castaneum

obranjen je i ocijenjen ocjenom , dana

/,0816.2*

Povjerenstvo: potpisi:

1. doc. dr.sc. Martina* U G L arentor

2.SURI GU VF 'LQNID®OUXELa&LU

3.L]Y SURI GU VF -Stabk§GpDQDURYLU




Zahvala

2YLPH SRVHEQR |[DKYDOMXMHP PHQWRWRHARIUGR¥YWGES OWMH
UD]|XPLMHYDQMX L XND]JDQRP SRYMHUHQMX SUL LJUDGL RYR
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KDNR EL VH RpXYDR HNRVXV,WDh&WLL WDREOIREMND KRG |EROH YWY W
prirodnih sredstavalanas SULYODpPL YHOLNX SR]JRUQRVWL .DR SRAHC
SHVWLFLGLPD QDPHUX VH HWHULPpQD XOMD L ELOMQL HNV
prirodne pesticide. Veliki broj biljnih vrsta sintetizira aktivnertvasekticidnog djelovanja kao

GLR YODVWLWRJ REUDPEHQRJ PHKDQL]PD RG QDSDGD awHW
E X K D'dnacetum cinerariifoliumTrevir./ Sch. Bip.), koji sintetizira prirodni insekticid
SLUHWULQ M&ateupadDalterhifdddiViaiden & Betche./ Cheel.) i limunski eukaliptus

(Corymbia citriodora/Hook/ K. D. Hill & L. A. 6 -RKQVRQ NRML VLQWHWL]JLUL
NRMH MH GRND]DQR LQVHNWLFLGQR GMHORY®IQAMbSX BILQWR F
SLUHWULQVNRJ HNVWUDNWD HWHULPQRJ XOMD pDMHYFD
NHVWHQM D VWRlurk th&ldn€uidbst.). DERUDWRULMVNR MH LVWUDAa!
WUHWPDQH VD pHWLUL UD]JOLpLWH MWRHQ MHQWWUD]FILIMH WHHN \N
HWHULpPQRJ XOMD pDMHYFD L OLPXQVNRJ HXNDOLSWXVD 6Y
D VYDNL WUHWPDQ SULPLMHQMHQ MH QD OLpLQNL NHVWH
kroz 24,48, 72196 satDRUWDOLWHW OLpPpLQNL L]JUDpXQDW MH QD WHP
MHGLQNL X SRQDYOMDQMLPD GRN MH XpLQNRYLWRVW WUH\
formule Schneide”2 UHOOL IDMYHUD XpLQ N Rtyim\pietkindimS RV W L JC
ekstraktom (40%), dok tretman limunskim eukaliptusom nije poka¢gdd QNRYLWRV W

.OMXpQH BUMBRGQL LQVHNWLFLGL SLUHWULQ HWHULPQD X



Summary

21 WKH P DV Wtkilwdi§nt3 WW K YD le®itldd L G

EFFICIENCY OF PYRETHRIN, TEA TREE AND LEMON EUCALYPTUS
ESSENTIAL OILS AGAINST Tribolium castaneumLARVAE

Protecting plants from diseases and pests using natural resources attracts great attention
nowadays to preserve an ecosystem and biodiversity. Ussseitial oils and herbal extracts

as botanical or natural pesticides is a preferred alternative to chemical pesticides. A large
number of plants synthesize chemical substances with insecticidal activity as a part of their own
defense mechanism against tgesThis particular group includes Dalmatian pyrethrum
(Tanacetum cinerariifoliuniTrevir./ Sch. Bip.), that synthesizes natural insecticide pyrethrin,

as well as tea tredMelaleuca alternifolia/Maiden & Betche./ Cheel.) and lemon eucalyptus
(Corymbia citriodora/lHook/ K. D. Hill & L. A. S. Johnson), that synthesize essential tiis.

aim of this study was to determine efficiency of the pyrethrin extract, essential oil of tea tree
and lemon eucalyptus in suppressing larvaReafFlour Beetle(Tribolium castaneurhlerbst.).

The laboratory study included treatments with pyrethrin extracts applied in four different
concentrations, and tea tree essential oil and lemon eucalyptus essential oil applied in three
different concentration€ach treatmet consisted of four replicates and each replicat&0of

red flour beetle larvae. The experiments were monitored 24, 48, 72 and 96 hours after the
treatment. Mortality rate of larvae was established by the calculating the number of dead and
live larvae inrepeats, and the efficiency of each treatments was calculated by using the formula
of SchneidetOrelli (1947). The highest efficiency was achieved with the treatment of 2%
pyrethrin extract (40%). The treatment with lemon eucalypidisiot show any effiency.

Keywords: natural insecticides, pyrethrin, essential oils, red flour beetle
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1. Uvod

8 SRVOMHGQMLK QHNROLNR GHVHWOMHUD SROMRSULYUHGD
DOL MH LVWRYUHPHQR X]JURNRYDOD L PQRJREURM®BRH QHJID
SRUHPHRDYP®RWHAH HNRVXVWD YD LMYQA B LEiBbddtinh Rad®k O L 4 D
L woOD WH VPDQMHQMH UD]J]QROLNRVWL L JXELWND ELOMQLEK
QHUDFLRQDOQD L LQWHQ]JLYQD XSRWUHED DJURNHPLNDOL
RUJDQVNH NHPLNDOLMH N é&ishaduabia@at WB R/ ZbNQ NYR-MLEBJIV WD L
njihova neracionalna upotreb®egativno je utjecala na populacipeirodnih neprijateljate
dovela dopojave UH]LVWHQWQRVW awHW Q.EildemQdivardju @ WétdteV LpNH
SHVWLFLGD NNRMLVE&NVULR BMWMROD X SRGJHPQH YRGH XYHOLNI
poljoprivrednog proizvoda. Negativne posljedice poljoprivredne proizvodnje dovele su i do sve
VWURALK ]JDNRQD X SRJOHGX RpXYDQMD RNROL&ED 8SUDYR
okreiH HNRORANRM SROMRSULYUHGL L XSRWUHEL ELRORA&NLE
UHSHOHQWQRJ ELOMD NDNR EL VH RpXYDR HNRVXVWDY L
(EDGROODKL =QDRU L .DURJODQ 7RGRURYLU

(N R O Rodliwprivreda kao sustav poljoprivredne proizvodnje strogo zabranjuje
XSRWUHEX VLQWHWLpPpNLK SHVWLFLGD D NDR SRaHOMQD DO
SHVWLFLGL %RWDQLpPpNL SHVWLFLGL VX SULURGPRMHMWRDUL
PMHVWR |]DX]LPDMX ERWDQLPNL LQVHNWLFLGL 3UDNVD N
LQVHNWLFLGD NDNYH PL GDQDV SR]IQDMHPR X SROMRSULY
.LQH (JLSWD *UpNH L ,QGLMH B8SRW piHBRvemjlLABIGIQLK LQ°
spominje se u zapismRG SULMH YLaAH RG JRGLQD aWR SUHWKRGL
insekticida (organoklorida, organofosfata, karbamata i piretroida) sredinom tridesetih godina
SURAORJ VWROMHUD ,VPDQ QDYRGIHH GD RXOVH X SURAORVYV
NRULVWLOH X DJURQRPVNH VYUKH ]D |DaWLWXadiracbt D 1D S
indica$ -XVV NRULAWHQL VX ]D VX]JELMDQMH NXNDFD X aLWC
ljuskaste anonfAnnona squamosalL Q Q NRULAWHQ MH NDR LQVHNWLFLG >
JHPOMDPD FY M HaNaRetUm EneraiifplDm 7UHY LU 6FK %LS NRULA!
LQVHNWLFLG X ,UDQX L ELYaRM -XJR \N@diahha MhaomQ.MoiitaN W L F L G (
VX SR]IQDWD YHU DPHULpPpNLP ,QGLMDQFLPD D HXURSVNL SR
VSUHMD SRpHOL SULPMHQMLYDWL |]D ]DawLMns EEOMD X
Lonchocarpus sp VX NRULAWHQH NDR RWWDR |JDQVHERRKVLE LSRR VX LM/X
-XaQRM $PHULFL 7DNRYHU WX MH MR&d SXQR GUXJLK ELON
LQVHNWLFLGQD VYRMVWYD L NRMH VX NRULaAWHQH X LVWR 1
GLMHORYLPD \Yjt jashiViD nedayrie pbVijesti je da su se prirodni insekticidi
]QDpDMQLMH NRULVWLOL GRN LK VLQWHWVNL LQVHNWLFL
poljoprivrechLK SURL]JYRGD -HGLQL SULUR @QQlpelicdvdtiN®G. B G NRU
1970.JRGLQH ELR MH SLUH WndnaQetln RicetadiidlQniLreviE. XSCID BID.)
SULURGQL LQVHNWLFLGL V GXJRP $RosimVphdirinX i WeemlaG LFL R Q
XNOMXpXMX URWHQRQ L VDEDGLOX ,VPDQ. /ILAND *

(WHULpQD XOMD VX SULURGQL VORAHQL VHNXQGDUQL P
LQVHNWLFLGQLP L UHSHOHQWQLP VYRMVWYLPD L QMLKRY



poljoprivredna praksa. Isman (2006) navodi da u poglijedd5 godina mngobrojna
znanstvena literatura opisuje stotine izoliranih metabolita koji pokazuju repelentno ili
LOQVHNWLFLGQR GMHORYDQMH QD NXNFH PHYyXWLP SULUF
SUHGPHW WHN QHGDYQLK LVWUDALY D SQilsiciom @iljrithlidtdv@ D X OM D
SD pDN L VDPL OLVWRYL RGUHYVHQ LMyrtEde@M DaiaceaB RV HE QR
WUDGLFLRQDOQR VX NRULAWHQL X |DawLWL XVNODGLaAWHQL
X NXUDQVWYX %LRO R alN®oumsNovKemijskatn/sastad vy kojuMabr® avisno o
ELOMQLP GLMHORYLPD NRML VH NRULVWH |]D HNVWUDNFLM
ELOMNH NYDOLWHWL WOD L RNROLAQLP XYMHWLPD

3RVWURMHQMD |]D POMHYHQMH BWDKiGD N\REQRY R W B R/ B W\
]D SULPDQMH L VNODGLAWHQMH 3ALWDULFD SUHGpPLVWDpPpD
DPEDODALUDQMH L VNODGLAWHQMH 6WDOQD GRVWXSQRVW
izvrsne uvjete za hranjenje i ovipbZ#LMX PQRJLP VNODGLaAQLP aWHWQLFL
AWHWQYDNOD GEEWH|QIRKGD MH N H \INgotinvedstame inte b <D A T [eU
YUVWD NRMD PRAH XVSMHAQR LVNRULVWLWL YHU QDPLQMH:
RSHUDFLMD X SRVWURMHQMX NDR aWR VX JQMHpHQMH PC
SUHKUDPEHQLK SURL]YRGD &YWRHPW Q HNa WIHUVR N XXNJO @ M E QNWHH PR
VLURYLQX L SUHQRVL ]DUD]X 6YH WR UH]XOWLUD YUDuUDQWN
kupca i neuspjggm X LVSXQMHQMX UHJXODWRUQLK ]JDKWMHYD ]D X
AHWYH XQLAWHQOQ EMOHMDQLBUMK WIXPEHQL L JRVSRGDUVNL S
UDJ]YLMHQLP JHPOMDPD 2VLP QD EWMAHWH NIV WHIQM XVIWQ D
SURL]JYRGLPD VXaHQRP YRUOX ]DPLQLPD L PpPRNRODGL 7
Moharramipour, 2017; Sa$é O $KO L VXU 'RND]DQR MH GD LQVHN
XOMD GMHOXMX QD PQRJREURMQH VNODGLAQH a&WHWQLNH
inhibitori ovipozicije ili uzrokuju sterilnost (Saidl Ahl i sur., 2017).

1.1.&LOM \avijwUDaL

&LOM RYRJ LVWUYD&LLYDLQKMPLOIMRY LWRVW SLUHWULQVNR.
PDMHYFD L OLPXQVNRJ HXNDOLSWXVD X VWxopituinrMDQMX OLpLC
castaneunierbst)



2. Pregled literature

21 'DOPDWLQ Vidhadetricdrariifolium /Trevir./ Sch. Bip.)

'DOPDWLQV Ndna¢eik iperariifolium 7UHY LU 6FK %LS MH YL
zeljasta biljka koja raste u obliku polugrma. Za istu biljku koriste se sin@@imjisanthemum
cinerariifolium (/Trevir./Vis.) i Pyrethrum cinerariifolium 7UHY L U D X QDURGX MH
NDR EXKDF EXKDU E<KDUD EXKDULND EXK{F EXK{p EXM
NRUHQ VWXGHQL PDWULNROGD PDWULNRYR JHOMH RVMHQ
odngfYHULK SRURGLFD NYR WREIVFH. P MNgiadadgeRo]d Droji oko 1300
rodova te 25 000 vrsta (Bremer, 1994). Jedan od rodova jEamacetuni. kojemu pripada
'DOPDWLQVNL EXKDp 1MHJRYR VH SULURGQ Banjévypa@eawWH SU
GR SODQLQVNLK SRGUXpMD +UYDWVNH %RVQH L +HUFHJR'
(QGHPLPpQD MH YUVWD LVWRPpQH REDOH -DGUDQVNRJ PRUD \
PHWDUD QDGPRUVNH YLVLQH D SRHEXWBQDMN NLR BRIGIPXB!
500 metaramadmorskeY LVLQH 8 +UYDWVNRM VH X QDMYHUHP EURM
RWRFLPD .UN &UHV /REALQM 9HOHELWX L %LRNRYX WH GX

%UDp +YDU %LAHYR 9LV .RUpXOD /DVWRYR L 0CeMHW * L
GLR YHIHWDFLMH NDPHQMDUVNLK SDaQMDND NDPHQLWLK
VH QDuL L X VYLMHWOLP aXPDPD DOHSVNRJ ERUD X YHJH\
.RYDpLU L VXU 1H SRGQRVL ]DDMEDQMHDR \LWLR §HQM H
]JIDKWMHYD SXQR VXQpHYH VY2019)yo0aRiMaVUL20 BAUgadrriDT u$z216ija $ 7

MH QDMYHUL SURL]JYRYDp GDOPDWLQVNRJ EXKDpD w
Gvineja (1209t) D X]JDMD VH Mddi, Mavcoky W iIhiSWiMkvadoru.

Slika 1Geografska rasprostranjenddD OPDWLQVNRJ EXKD|
(Izvor: Flora Croatica Database, 2016
Billka dalmatinsko g XKDpD QDUDVWH GR FP YLVLQH L GR

UD]JUDQDW L GXERN NRULMHQRY VXVWDY NRML RYLVQR RG

3



VX EUD]GDVWH SUHNULYHQH VLYR]J]HOHQLP GODpLFDPD D
dvoVWUXNR XUH]DQL VPMHaAWHQL QD SUYRM WUHULQL VWDE
SD]XKD RYLK OLVWRYD UD]YLMDMX VH FYMHWQH VWDEOML
VWDEOMLFL MH SR MHGDQ JODYLpDVWL && V8 do8&SYAWW RYL G|
sastoje se od dvaju tipova cvietogld XWLK FMHYDVWLK L ELMHOLK MH]LpD)
QD FYMHWQLP VWDEOMLNDPD QD QDpLQ GD VX ELMHOL MH]L
X XQXWUD&EAQMRVWL FKDWDB W D-HRBWQDLEMB QY ER GYLMH JR

GR FYMHWRYD QD JODYQRM L VHNXQGDUQLP VWDEOMLN
IRUPLUDMX GR FYMHWRYD 8 QDaLP XYMHWLPD FYDWC(
sve do kraja ipm D .RODN L VXU ODULVDYOMHYLU *U

MHGQRVMHPHQH VYLMHWORVPHYH UR&G&NH FLOLQGULpPQH L
)DUJDAaARYI

o A T S e SR LT A
60OLND 'D O P D Wang&rstivi_cieexakiluniTrevir./ Sch. Bip.)
(Izvor: Flora Croatica Database, 2018)

'DOPDWLQVNL EXKDp Midnadetu@ N@ D DY UP W D QDP®M QX DJIU
vrijednost, iako se rod sastoji od nekoliko biljnih vrsta koje proizvode bioaktivhe sekundarne
PHWDEROLWH $EDG L VXU %LOMNH GDOPDWLQVNRJ E
MH WUHQXWQR QDMFDG@BEUWMIUEGQRQISRGUHMWWOD +HGD\DV
RVXaHQL L VPUYOMHQL FYMHWRYL EXKDpD WUDGLFLRQDOC
SURWLY EXKD L Xa4aLMX WH VX VSDOMLYDQL VOXALOL NDR U
Antun Drobac (1810 SUYL MH GRND]DR QMHJRYX LQVHNWLFLGQ
2NR JRGLQH SURL]J]YRGQMD GDOPDWLQVNRJ EXKDpD SUR
WR YUOR SURILWDELOQD SURL]YRGQMD pajoprirrBddi@@vbj SURL]Y
GDOPDWLQVNH REDOH 6PUYOMHQL FYMHWRYL EXKDpD ELC¢
LQVHNWLFLGQL SUDK X YHULQL HXURSVNLK OMHNDUQL °
Staudinger (1881 L KUYDWVNL ]QDQVWYHEBEIN7GDiNeRtMicrali¥u5XaLp N
NHPLMVNX VWUXNWXUX GDOPDWLQVNRJ EXKDpD SLUHWULQ
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SLUHWULQ MH VPMHVD d8HVW DNWLYQLK VDVWDYQLFD 6
piretrini | (piretrin I, cinerin I, jasmolin 1) piretrini Il (piretrin 1l, cinerin 1, jasmolin II).
Piretrini | su esteri krizantemske kiseline (piretrini 1) dok su piretrini Il esteri piretrinske
NLVHOLQH 1DMDNWLYQLMH L QDMIDVWXSOMHQLMH VDVWDY
saGUADYDWL QDMPDQMH GR QDMYLAaH VXPH SLUHWU
piretrina | i piretrina Il u ekstraktu on iznosi minimalno 0,8, a maksimalno 2,8. (Kolak i sur.,
1999;Schleier and Peterson, 2011

; CH
/ CHy / /
CH o c;z CH HiC o) o CH, CH
puetn I H H puretnn I H H
0, 0,
_-CH S _-CH,
HC H \ i CH, = H P, 3
HaC | \_/ H /
CHs ﬁ\ 2 CH, /\
CH; o CHz CHj; H,C (o] (o] CH2 CHj;

cinerin I - - cimenn II

- -
Q
L 7 H,yC H%?—@‘ i
" Y H .,/g""CHJ ’ > H ACH’
HEC\( ‘ ) S Y % " on J\ /e
3 HaC o 0

CH, H,C

jasmolin1 H H Jasmoln I H H

Slika 3. Strukturne formule piretrina I, cinerina |, jasmolina I, piretrina Il, cinerina Il
jasmolina I

IDMYHUH NROLpPLQH SLUHWULQD QDOD]H VH X-FYMHWC
VPRODVWH WYDUL JGMH VX L]JROLUDQL L ]DaAWLUHQL RG WV
SURQDUL PDQMH NROGEMHYIHWWLP FYMHWRYLPD Whd i u X MH’
FYMHWLaAWX *UGLAaD L VXU IDMPDQMH SLUHWULQD QI
6XKD VWDEOMLND RYLVQR R JHQRWLSX PRaH LPDWL SL
KUYDWVNRJ EXKDpD VDGUaH X ODNV U X KB DEMRMHNHIOH.- MU RN KR QL

SLUHWULQD 8 MH]L p DV WQ,#£%DPpiretrival. a b pldaniQ BaSsierhenan
pbDN % .RG QRYRNUHLUDQLK NXOWLYDUD V SRYHUDQLP VI
biti i do 4,8 % piretrina (Kak i sur., 1999).

(NVWUDNW EXKDpD GRELYD VH XVLWQMDYDQMHP FYMHYV
etanolom, acetonom, etanolom, itd. Uklanjanjem otapalaGRELYD VH WHNXuULQD
QDUDQpDVWH ERMH NRMD VDGUAL DNWHLYNROMYDUHLSLNVHA D/
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HNVWUDNWX FYMHWRYD EXKDpD SUHGVWDYOMD MHGDQ R(
EXKDpD 7LMHNRP &@8H]J]GHVHWLK JRGLQD SURAORJ VWROMHIU
ELOD MH DFLGRPHWULMVND RahtRda B.ONRMPe Absbclati@hQ DV VO
Offical Analytical Chemists 6 HGDPGHVHWLK JRGLQD GYDGHVHWRJ V
NRULAWHQMH VSHNWURIRWRPHWULMH L NRORULPHWULMH X
L NRORULPHWULMDERRURBWRQADVRGDHW. X DQMD SLUHWULQLE
metoda primjenjivana je i tankoslojna kromatografija. U zadnjih desetak godina u
NYDQWLWDWLYQRP L NYDOLWDWLYQRP RGUHYLYDQMX SLU
visoke djelotvornosti (HEC *High-performance Liquid Chromatography ODULVDYOMHY L
2010).

SBLUHWULQ MH RG SRVHEQRJ LQWHUHVD JERJ QLVNH WHF
LURN UDVSRQ VNODGLAQLK &WHWQLND 2VLP MHGLQVWYHC
PDOL LOL JRWRYR QHSULPMHWDQ XWMHFDRDMk@QdkddwNROLa& 9
XpLQDN QD YHOLNL EURM NXNDFD X]JURNXMXuL SDUDOL]X
NRQWDNWQL RWURY L LPD QHXURWRNVLPpQR GMHORYDQMH
]JDWYDUDMXuUL QDWULMHYH NDQ DO Haje préstapak@bkiodidheR Q L P D
ALYpDQLK VWDQLFD L VPUW NXNDFD 8 QLVNLP NRQFHQWUD
kukca od izvora kemikalije. Piretrin | je samostalno otrovan i djeluje kroz samo nekoliko
minuta, dok je piretrin Il sastavnicajikazazivaknockdown XpLQDN 5HODWLYQD NROL
sastojka ovisi 0 genotipu, geografskom porijeklu i vremenu berbe. Kvaliteta piretrinskog
HNVWUDNWD RYLVL R RPMHUX SLUHWULQD , L SLUHWULQD |,

SLUHWULQ QUMHOWRGNLNMBU VH X OMXGVNRP RUJDQL]PX
WH X SUREDYQRP L GLAQRP WUDNWX 8 VOXpDMX DSVRUSFLI
LIOXpXMH L] WLMHOD X REOLNX IHNDOLMD LOL XW@D EH] C
VXU .XNFL LPDMX VSRVREQRVW UD]JUDGQMH PDOLK
oporaviti se u nekoliko sati. Zato se danas preparatima na bazi piretrina i komercijalnim
IRUPXODFLMDPD NRMH VH XSRWUHEO M DJ4jD Binergi3tbkat VN O D G |
VSUHpDYDMX UDJ]JJUDGQMX L RPRJIJXUXMX SULPMHQX PDQML
NRULAWHQLK MH SLSHURQLO EXWRNVLG MHU SREROMAaDYD
piretrina (Kharel i sur., 2014). Piperonil butokgel prirodna tvar koja se ekstrahira iz
EUD]JLOVNRJ GUYHWD L NRULVWL NDR VWDQGDUGQL SLUHWL
NRULVWL X IRUPXODFLMDPD NRPHUFLMDOQLK LQVHNWLFLC
,VPDQ yXYDQMHD EIDHEBUDWWULQD X HR\WWRIADQRPYVRRNA])
daVX SLUHWULQL QHVWDELOQL QD VYMHWOX L YL&ALP WHPS
7TRSOLQD XJURNXMH WUDQVIRUPDFLMX SLUHWULQD X PDQM|
st DALYDQMD SULURGQRJ SLUHWULQD L]D]YDO BskdpineRWNUL
NHPLMVNLK VSRMHYD YUOR VOLPQH NHPLMVNH VWUXNWXUH
VX QD VYMHWOX L GDOHNR YL&H WRONWH. F7@IN Ry HOUM XG3RE U RWE
YHOLNL EURM YUVWD NXNDFD SUHGPHW VX PQRJLK LVWU]I
SLUHWURLGL LSDN QLVX X SRWSXQRVWL XVSMHOL ]DPLMHQ
kukce i nemaju tako visok stupanf,QHUJL]PD NDR SULURGQL SLUHWULQ
ODULVDYOMHYLU ,DNR VX X NRQYHQFLRQDOQRM SROM
kukaca iz redovhepidopteraDipterg Hemiptera Coleoptera porodiceAphididae sintetski
SLUHWURLGL VX |DEUDQMHQL X HNRORA&ANRM SURL]JYRGQML
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HNRORAGNRM SURL]JYRGQML X X]JRMX E LNatddde howne&s POBT YR GQ
MHGLQL SLUHWURLGL NRMH MH GRSSEWHRQR QLIPEPWER F MVIIP R
maslinine muheRatrocera olae L Y R U Q KCeRaHtis Ehpitatd, su Deltametrin i Lambda
&E\KDORWKULQ 1MLKRYD XSRWUHED MH GRSXawWwHQD VDPR ]
HNROR&ANX SROMRSULY U HoBrénjg\hiddadrde panieRi g wrnogitie@R R

.KDUHO L VXUDGQLFL VX W H privdijebiéh@ylu obIkUQNRY LW
aerosola na sve razvojne stadijecastaneum T. confusumTestirali su izravnu i neizravnu
LIORAHQRVW UDDHRMYRK X WD GRWDP WUHWLUDQH NXNFH SL
RGOQRVQR QHWUHWLUDQH NXNFH X WUHWLUDQR EUD&AQR 1D
]JDELOMHAHQ PRUWDOLWHW RG X VYLP UD]YRMQLP VWDG
koML VX SRVOLMH SUHPMHaAWHQL X WUHWLUDQR LOL QHWUHYV
VX NXNFL WUHWLUDQL |[DMHGQR V EUDAQRP L NDGD VX QH

QHL]JUDYQR L]ODJDQMH DHURVROX ash RuNe dbj vi$® BundH G D
otporniji u odnosu na jaja i kukuljice.

8 LVWUDALYDQMX DXWRUD 7XFNHU L VXU SURYHG
vrsteT. castaneunK WYUYHQR MH GD VX VYL WUHWP D (xhodkdodWnL V X V D (
X p L @asMm odraslim kukcima 24 sata nakon tretmana. lako, nakon nekog vremena, odrasli
VX VH RSRUDYLOL 7UHWPDQL NRML QLVX VDGUADYDOL SLUt
RSRUDYND RGUDVOL VX SURL]JYHOL VOLpDpettlURM SRWRPDN

2.2. Limunski eukaliptus (Corymbia citriodora/Hook./ K.D. Hill & L. A. S.
Johnson)

Limunski eukaliptus latinskog naziv@orymbia citriodora(Hook. K. D. Hill & L. A.
S. Johnson) ilEucalyptus citriodorgHook.) pripada porodici mirtovkMyrtacead. Porodica
VH VDVWRML RG URGD L YLaAH RG YUVWD JUPRYD L Y
]DaAWLWL ELOMD NDR SULURGQL SHVWLFLG 5DVSURVWUDOC
$PHULNH D X PDQMLP NRO LipuAidi PGyuRMRté bdlikuie tdinadiai L
UD]OLpLWLK ]QDpDMNL DURPDWLPQL OLVWRYL V XOMQLP :
PQRAWYR MDUNLK ERMD XSDGOMLYL SUDAQLFL XQXWDUQM
rodova ove porodicsu Eucalyptus Eugenia LeptospermumMelaleuca Myrtus, Pimenta
Psidiumi Syzygiun{Ebadollahi, 2013). Limunski eukaliptus pripada ra&tlicalyptus J Ugu
tdobro ikalypto +t SRNULYDp NRML MH GRELR LPH SR NDUDNWHUI
QHRWYRUHQH FYMHWRYH =DVWXSOMHQ MH V RNR YUVWDE
NRMH VH X]JDMD X VYLMHWX |]D HNVWUDNFLMX XrdpMD JXP]|
medicini i u krajobrazne svrhe. R&dicalyptusaotkriven' je 196&ih godina tijekom masovnih
LVWUDALYDQMD ELOMDND NRULAWHQLK X NLQHVNRM WUDGL
$XVWUDOLMD JGMH pLQL S R Sjxd0ilD ¢tdkisl Nové XGRineje L Javé, W D E D «
Timora i Filipina) (Muralidharan i Mascarenhas, 1995; Batish i sur., 2008; Maia i Moore, 2011).
ILPXQVNL HXNDOLSWXV MH MHGDQ RG QDMSRIQBMLMLK HX
VXSWURSVNH aXPH L @ERVHNG WMURDWOH W HWRPHUFLMDOQR MF
X]JDMDQD DXWRKWRQD YUVWD WYUGRJ GUYD X DXVWUDOVN
%URRNHU 'LFNLQVRQ L VXU .DR HJJRWLpPpQD EL
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GHYHWQDHVW RJdpw ArRWi MEHjiu BaoXzvoX drva za ogrjev, celuloze i drva za
JUDyX 2VLP X $XvwuDOLML X YHOLNRM PMHUL VH X]JDMD
]JERJ GUYD WDNR L JERJ HWHULPQRJ XOMD .DGD VH X]JDMI
poWDNQXOR VWYDUDQMH ERPpQLK JUDQD L OLVWRYD O0XUDOL

6WDEOR OLPXQVNRJ HXNDOLSWXVD MH YLVRNR L XVSUI
LPD SRWSXQR JODWNX NRUX MHGQROLPpQH ERMH 6OLND
LVX®BIQMH PRpYDU@QLRG LWAHIWWWHNIDYL VX YHOLNL QDL]JPMHQLpPpQL
stariji listovi uski, do 20 cm dugi s kratkom uvijenom peteljkom (Slika 5).

Slika 4. Stablo limunskog eukaliptugadqrymbia citriodora/Hook./ K. D.
Hill & L. A. S. Johnson)
(Izvor: Plants For a Future, 2012)

/ILPXQVNL PLULVY VYMHALK OLVWRYD MH LQWHQ]LYDQ GR
LOL ]JJQMHpH =D OLVWRYH MH NDUDNWHULYVVWUKubpgenYaHOLN E |
VUHGLAQMRM 4LOL NRML L]QRVL VWXSQMHYDHGD MHQHUL
YUOR MDVDQ L JXVW PUHaDVWL X]JRUDN 3RYU3ELQD OLVWD |
QDOD]H VH X PH]RILOX X BUR\BRRIBG ILOMHDR ALXOISURVWRUQ|

7TD\EHODVVPD &EYMHWRYL VX GYRVSROQL D RSU
ALYRWLQMVNRP YHNWRUX 3ORGRYL VX JUHOL PHVQDWL Gl
sjemenki (Muralidhan i Mascarenhas, 1995).

8] SULPMHQX X GUYQRM LQGXVWULML HWHULPQR XO
QDM]|QDpDMQLML MH SURL]JYRG L QDOD]JL VH X @LURNRM
IDUPDFHXWVNRM LQGXVWULML 2VLP \'WROD EHWORENEGRDNXUT
XNOMXpXMXUL DQWLPLNUREQR IXQJLFLGQR LQVHNWLFLG
QHPDWRFLGQR GMHORYDQMH OHYX HWHULpPQLP XOMLPD X
NRPHUFLMDOQR PRA&H ODNR HNVWVPKQ UDRNAIH Q MSRMM Y G R M VA
VX]JELMDQMX a8WHWQLND 3HVWLFLGQD DNWLYQRVW XOMD F
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cineol, citronelal, citronelol, citronelil acetat,cpnen, eukamalol, limonen, linalookpanen,

g-terpinen, aerpined, alozocimen, i aromadendren. Glavna sastavnica je citronelal koji daje
NDUDNWHULVWLpPDQ OLPXQVNL PLULV JERJ NRMHJ VH aLURN
VXU QDYRGH GD VSDOMLYDQMH OLVWRYD OLPXQVNRJ
]JDAWLWH NXUDQVWDYD RG NRPDUDFD XCérters Fok DigeasSesRV O MH
Controland Prevention 6$' SUHSRUXpXMH XSRWUHEX XOMD OLPXQVN
mentarn3,8 GLROR 30°' ]JID LQGLUHNWQX ]DAWLWX RG YLUXVD
QHXURORANX EROHVW LOL GRYRGL GR VPUWL D SUHQRVH |
sporiie KODSL L SUXAD ]DAWLWX QHNROLNR VDWL &4WR MH Y&t
VDVWDYQLFD UD]J]OLpLWLK HWHULPQLK XOMD NRMD VH NRUL
djelovanje. PMD je jedini repelent na biljnoj bazi koju CDC koriti SRGUXpMLPD HQGHI
EROHVWL JERJ GRND]DQH XpLQNRYLWRVWL X VX]ELMDQMX
PDODULMX .RULAWHQ MH QD OMXGVNRM RGMHUL L NRaL ]D
1H SUHGVWDYOMD UL]LN YU ORXGN NXAWRRW LQRMRIVIWLPD RNI
$IJHQFLMD ]D ]Daw LVEXireghMEh@IRFAMectioB $\gencyegistrirala je ulje

limunskog eukaliptusa/PMD kao prirodni insekticid/repelent te je te se komercijalno koristi kao
repelent za komarce (Boker, 2002; Taybelassma, 2005; Batish i sur., 2008; Maia i Moore,

2011).

BURYHGHQD VX UD]QD LVWUDALYDQMD LQVHNWLFLGQR
NHVWHQMDVWRJ EUDAaQDUD L GUXJH aWHWQH NXNFH -HGQR
tesWLUD LQVHNWLFLGQX DNWLYQRVW PHWDQROQRJ HNVWUDT
L RGUDVOLP NXNFLPD NHVWHQMDVWRJ EUD&AQDUD 3UHPD
smrtnost odraslih kukaca od 92%5 dana nakon tretiranja, dok je puno masiartnost
]JDELOMHAHQD QD OLpPpLQNDPD 1D WHPHOMX WRJD ]DNOM:
HXNDOLSWXVD X NRMHPX MH SURQDAaDR DNWLYQX VDVW
PRaH ELWL SRWHQFLMDOQR VUHGV WIYdasthbe(ripHewdt.)V X JUQD RC

SUHPD LVWUDALYDQMX -H\DVDQNDU L VXU SURYF
EUDAaQDUD WUHWLUDQLK V SHW HWHULPQLK XOMD HWHULPC
JLPIJHOHQD L OLPXQVNH WUDWUD¥ pMMWLUL UD]Q@L p LWHPN RXQW
GD QDMYHUX VPUWQRVW RG LIDJLYD XSUDYR HWHULpPC
QDNRQ WUHWLUDQMD 6PUWQRVW OLPpLQNL MH ELOD YHUD N

Maciel i suradnici (2009)QDYRGH GD HWHULPQR XOMH OLPXQVNI
WHVWLUDOL VDUAL JODNIQXURNWIOYD®X VDVW N R@EFHME XpLQN
longipalpis. 5 D]OLpLWH NRQFHQWUDFLMH X]JURNRY R@4dmyleX SURP N
longipalpis 8pLQNRYLWRVW RG SRND]DR MH WUHWPDQ HWHU
NRMP VX WUHWLUDQH OLpPLQNH X NRQFHQWUDFLML RG P

%DWLVK L VXU VX LVWUDALYDOL DNWLYQH VD\
eukaliptusa u svrhu dokazivanja np@gg potencijala kao prirodnog pesticida. Kroz
LVWUDALYDQMH ]DNOMXpXMX GD HWHULPQR XOMH OLPXQVN
DNWLYQLK WYDUL NRMH GMHOXMX QD JOMLYLFH EDNWHUI
MHIWLQX DJHWRIDWRANLYYSX DOWHUQDWLYX VLQWHWLPNLP SH



.l\.‘

’ :
SegfisiHUntenValley NativeSeeds
'

Slika 5. Listovi i plodovi limunskog eukaliptusa
(Corymbia citriodora(Hook.) K.D. Hill & L.A.S. Johnson)
(Izvor: Diversity Native Seeds, 2019)

2.3. y D M H Mé&deuca alternifolia/Maiden & Betche./ Cheel.)

y D M H Médfeuca alternifolia/Maiden & Betche./ Cheel.), u svijetu poznatiji kao

Y W\N Dgrigada porodici mirtovkiNlyrtaceae $XVWUDOVND IORUD MH ERJDWD
EDa L] WH S Rdire]gorddic8 rddvvEucalyptus Melaleucapoznati su po uljnim
AOLMH]GDPD QD OLVWX NRMH VD GYWAMHY@REAWY RLP UH OIH G R LH:
VXSWURSVNR VWDEOR LOL JUP NRMH LPD SULURGQR VWD
pojavOMXMH VH L]YDQ QMH RVLP X SODONDR WDK®E R P FX BIRIMMR GEDR
UDALUHQ RVLP X $XVWUDOLML SODQWDAaH pDMHYFD SRVW
Zimbabveu, Novom Zelandu, Kini, Indiji i drugim zemljama (Southwell, 1999).

60LND 30DQWD&D pDM
(Izvor: Condrigton, 2014)

30DQWDa&H VH RVQLYDMX L] SUHVDGQLFD NRMH VH SUH
RG SUYH EHUEH YDULUD RG MHGQH GR WUL JRGLQH RYLVQI
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petdo osamPHWDUD D WLMHNRP OLVWRSDGD L VWXGHQRJD GU®
PDOLP SDKXOMDVWLP ELMHOLP GR ERAGKYMpDWNR RIMPDR M N K
60OLND 3ORG MH VXKL GUYHQDVWL NRAaDVilisloiMRERODF
NRMLPD VH QDOD]H XOMQH 40LMH]GH V HWHULPQLP XOMHPF
(Carsonisur., 20060 DOH& L V)XAddanstveni naziv vrstd. alternifoliadobio je upravo

SR WLP NDUDNWHULVWLpPQLP n@aPpdo] kojiiid @Lip Qaitken X Bédch® OLVW
razlikovali od ranije otkrivene srodne vréte linariifolia (Craven, 1999). Suprotno tome, naziv

YWHD WUHHY QDVWDR MH NDGD -DXESRRRQF IL WW B BWMD/@h NBP
Australiju 1770. godineikk LVWLOL OLVWRYH pDMHYFD NDR ]JDPMHQX ]

60LND /LVW Melalixy apedrifolaiviaiten & Betche./ Cheel.)
(Izvor: Albert and Brown Supply Company, 2018)

8 SURAORVWL VX DXVWUDOVNL $ERULGALQL NRULVWLOL
WDNR a@&WR VX VH LQKDOLUDOL QDG SDUDPD |JGUREOMHQRJ C
QDYRGH GD VH SRSXODUQRVW NRPH (eviamdailaQtek ka@aGexX VW U L N

JRGLQH 3HQIROG X VYRMLP LVWUDALYDQMLPD DXVW
SRWHQFLMDORP QDYHR OMHNRYLWD DQWLPLNUREQD L DQ
'‘DQDV MH QDM]QDpDMQLMLQRUROIMIRG NRWHIN RMHLWRUBAWHQ R
OLMHNRYD |]D NRaQH LQIHNFLMH L NR]JPHWLNH ]D YDQMVNX .
JHORYL ]|D DNQH L VUHGVWYD ]D QMHJX NR&H ]JERJ VYRMLK
(Southwell, 1999Cox i ar., 2001; Hammer i sur., 2006) ( WHULpPpQR XOMH pDMHYF
SDUQRP GHVWLODFLMRP OLVWRYD L YUKRYD JUDQpPLFD ELO!
L VHYVNYLWHUSHQL @RMIRMRUHVDVWDYD 2G WRJD VH L]GYD
sastavnice: monoterpenski alkoh el W HUSLQHRO NRMHJ LF DQWHiB@EneR G W F
~terpinen i pFLPHQ NRMH QRVH VQDA&Q [To®iMit.NIROLLCESDN V¥R MV W Y D
2006 0ODOH& L VXU

'UYR pDMHYFD VH W DUDRHHYU QI\RNLL WU W NDRMD O X REOLN)
NDR GUYR ]D RIJULMHY 6RXWKZHOO 2VLP RSLVDQLK Gl
GUYD pDMHYFD PQRJD LVWUDALYDQMD VX GRND]DOD L QM
WDNYLK QWWUWDHLYRQR X NRMHP VX /LDR L VXUDGQLFL
PDORJ E UldigGo@ub&anfusum/ NRML MH EOLVNR SRYH]DQ VD NHYV
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(Tribolium castaneum+HUEV W SBURXpDYDOL VX WRNVLpQRVW HWH
kemijskih spojeva na mitohondrijski respiratorni lanmg VNODGLEAQRJ &WHWQLNELC
PLWRKRQGULMD SRWYUGLOH VX LQVHNWLFLGQL XpLQDN L S

BUHPD (GULV L VXU HWHULPQR XOMH pié&ddHYFD MH
sredstvo zalribolium castaneum Solenopsis invicta 5SH] XOWDWL VX SRND]DOL G
odbija imagkukaca vrstdribolium castaneunp DN L SUL YUOR QLVNLP NRQFHQ\
WRNVLPpQRVWL WDNRYyHU VX GDOL ®RMNPDLWRNVWHIXD WYWR M

Solenopsis invictavrijednost LDy zaS. invictaL] QRVLOD MH —/ P/ 1DYRGH
sastojak koji je odgovoran za odbojna i insekticidna djelovanjaihedl.
/HH L VXUDGQLFL VX X VYRPWM WIUDRALK XQMXD WNVW

ELOMDND L WHVWLUDOL WRNVLPpQRVW QMLKRYLK JODYQLK N
EUDAQDUX 5H]XOWD WlzaV.xcaS&euml D@QRVGD /' — O / JUDND GRKR
smrtnost 95% skupine potrebna doz@ o —O / JUDND

60LPpQR LVWUDALYDQMH VX SURYHOL L 6LGGLTXH L VXU
ulja biljaka iz porodiceMyrtaceae L]PHYyX RVWDORJD L HWHULPQRJ XOM
SRND]DOL GD VX RGDEUDQDQMANKU LUXE@DRJIOQWI X ALD B R QUANHCBNHW
NHVWHQMDVWRJ EUDAQDUD 6YD XOMD VX SRND]DOD UHSH
(WHULPQR XOMH pDMHWREDX M LS RNDYDWRVW X NRQFHQWUDFL

24. .HVWH QM D V Wibokib DaB@riewnHerbst.)

.HV W H QM D VitibolilEriUcasicaRedtt- HUEVY  MH MHGDQ RG QDM]QD|
XVNODGLaWH QRrikS D5GJIR LA YRR G L HEnePBridridday) Md NrbBokrilaca
(Coleopterh 8 SRURGLFL PUDpQ MD MBS Vi3ta bdDkisjik suHiQj& ndjbrbjrige
Tribolium castaneum+t HUE VW L P DriBdliui ddpfaspmd.YJ(Taybelassma I. M. 2005;
Theou i sur. 2013). NaziVribolium GRELR MH RG ODWLQVNH ttlbhwbHpL ]D Y
jer jeotkriven na mjetsl gdje se] UQMH UD]JOLpLWLK SROMRSULYUHGQLK N
od ostalih dijelova biljak@Pai, 2010).

7LMHOR RGUDVORJ} NKIWNNVD MHIBXHAQQP X]GXAaQLP SUXJDI
NHVWHQMDVWH FUYHQNDVWR VPMWDEGMHQBCORGID pODUHE
SRVOMHGQMD WUL pLQH MHGDQ VDVWDYOMHQL VHJPHQW \
AYDNDQMH SD QLMH X VWDQMX XERVWL DOL RGUDVOL REO
kancerogene kemikalijgkinLQH WH SUHQLMHWL UD]JOLpLWH EROHVWL

12



Slika 8.Tribolium castaneunfHerbst.) imago
$XWRU 3HMLU

BULSDGD VNXSLQL NXNDFD V SRWSXQRP SUHREUD]JERP
OLPLQND HpXpH, X@adliximAgo) i jedan je odQDM G XJRY MH pOALWILK GRVWWIQ
JRGLQH &4HQND X SURVMHNX RGODAaH MDMD X UD]J]GREOM
KUDQX QD NRMRM SUHELYDMX -DMD VX PDOD SUR]JLUQD L
NRMD LK SULpYUMHMWWHR]IDWMNMHGQGRR PPD AaXUNDVWR WLMHOR V
PP 6OLND 3RG RSWLPDOQLP XYMHWLPD OLpPpLQNH L]JOD]L
8 puta do stadija kukuljice. Kukuljice su bijele boje i sazrijevanjem postaju tamnije (Slika 10).
RD]JYRM RG MDMD GR RGUDVORJ NXNFD WUDMH RG GR C
NXNFH LDNR Q L\WatkljskRBBJCamihy\eap7y D\EHODVVPD /ILAND
Malik i Chaudhri, 2016).

SBUHPD QDpPLQX a&WHWD NRMROMDQWISEUDL¥EDDQISUNBB G
VHNXQGDUQH A&WHWQLNH AaLWDULFD X +UYDWVNRM 5DVSUR
YUVWH VDPR X SRQHNLP JHPOMDPD WURSVNRJ SRGUXpMD
bilo ispod kore drveta ili trith panjeva. 1IDMUDGLMH RAWHUOUXMX NOLFX ]J]UQD
SURL]YRGH NDR a8WR VX ORPOMHQD L RaWHUHQD J]UQD EUDa
ORJX VH QDuL X vNODGLaAWLPD WMHVWHQLQH RUDADVWLK
(MaceljsN L 5R]PDQ /MdliN iDChaudhri, 2016). Uvijek se javljaju u
masovnom brouQMLKRYD SULVXWQRVW X XVNODGLaAWHQRM KUDQ!
UREH MHU RVLP awRRR&W Haigimakskieddrtine iRr@&gmentima tijela
(Rozman, 2005; Said O $KO L VXU ,DNR MH SUHPD QDpPLQX LV
XYMHWLPD UHODWLYQH YODAQRVWL YLA&H RG VSRVRE
RAWHUOLYDWL L ]GUDYD JUQD J/LaAND
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|
Slika 9.Tribolium castaneunfHerbst.) Slika 10Tribolium castaneunfHerbst.)
OLPLQND kukuljica
$XWRU 3HMLU $XWRU 3HMLU

. HVWHQMDVWL EUDZQDUL SULSDGDMX PHYyX SUYH NXNF}
modeluULVWUD&LYDQMLPD R HNRORJLML JHQHWLFL SRQD&DQN
XVNODGLAWHQLP SURL]YRGLPD RODNA&DYD SULNXSOMDQM
ODERUDWRULMX QH ]DKWLMHYDMX PQRJR SURVWARjtD JERJ V
VWDNOHQNDPD LOL ERPLFDPD &]BDDDYRX LV N YOI/ MH | WHQ\RHM G
PRJX GUADWL X PUDPQLP SURVWRULMDPD 6YL WL XYMHWL
LVWUDALYDQMD 8 SRVOMH G&dd Beprdtjenji@ Mrijeldnbsh iMad irdd&iR N D | D
]D LVWUDALYDQMD VSR Q@¥jné Hidlddik FRaM2016)Y ROXFLMVNR

.DNR EL ]DAWLWLOL SURL]YRGH RG QDSDGD NHVWHQ!
XVNODGLAWLWL VDPL SURLNDR® LBMLY MW DWMN HRQRVIVWNBD] U QL
QRYR XVNODGLAWHQL SURL]YRG L XNORQLWL RaWHUHQX UR
PLVWX L SURJUDPQX SURVWRULMX L SRVXGH X NRMH UH VH
proizvod kKOLNR MH pH&iH PRJIJXiH SRJRWRYR WLMHNRP OMHWOQL
L YODJX JUDND NDNR EL SURL]YRG RVWDR QHSURPLMHQMHQ
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3. Materijali i metode

3.1.Laboratorijski pokus

(NVSHULPHQWDOQL GLR LAWDQ MDY R RIMDN R YALLVO RNV L X AN\
HWHULpPQLK XOMD pDMHYFD L OLPXQVNRJ HXND&@uWSWXVD C
castaneunHerbst.) proveden je u Hrvatskoj agenciji za poljoprivredu i hranu, u laboratoriju
Zavoda]D |DaAWLWXHUDMDQWDMWQL GLR SURYHGHQ MH WLMHNRTF
BULMH SRVWDYOMDQMD SRNXVD X]JRMHQH VX OLPpLQNH NH
PbXYDQH X VWDNOHQNDPD V EUDAQRP

31.1.8]JRM NHVWHQMDVWRJ EUDaQDUD

/ILbLLO\NHWWHQMDVWRJ EUDA&QDUD+ARSY RINSHDzphartthENtDIUUHP D 8 ¢
Agriculture +t$JULFXOWXUDO 5HVHDUFK 6HUYLFH %UDaQR ]D
QD f& NUR] SHULRG RG PLOQXWD 8 RKODYyHQWRs&EYD&aAQR G

2G SULSUHPOMHQH PMHaGDYLQH EUD&QD L NYDVFD L]Y
VWDYOMHQR X VWDNOHQNL X NRMH MH GRGDQR RGUDVO
SDPXpQRP WNDQLQRP GDWXP LIYRYVHERWIIDNOHQNH VX peXO/IDNE
NRPRUL SUL WHPSHUDWXUL RG “ f& L UHODWLYQRM YOD:
WDPL 1DNRQ WMHGDQ GDQD EUDaAaQR MH SURVLMDQR L YUD
VWDGLMD UD]YLM dpHjedara ¥5EQ3 2819 X RggbskavijanaSRNXVD EUDAEQR
je prosijano (Slika 12) i na petrijeve zdjelice je stavljen filter papir. 1z sita je izdvojeno po 10
OLpPpLQNL QD VYDNX SHWULMHYX ]GMHOLFX V ILOWHU SDSLU

Slika1ll. 6WDNOHQNH SUHNULYHQH SDPXpQF
$XWRU 3HMLU
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6OLND SURVLMDYL 6OLND , ]JGYDMDQMH
$XWRU 3HMLU zdjelicu
$XWRU 3HMLU

3.1.2.Primijenjeni tretmani

.DR L]YRU SLUHWULQD NRULAWHQ MH-$QGHWRKID VD LW

GRN VX HWHULpQD XOMD 6OLND SURL]JYRYyDpD 3UDQL

8 RYRP GLMHOX LVWUDALYDQMD SRVWDYOMdsipH VX XI
MHGDQDHVW WUHWPDQD XNOMXpXMXUL L NRQWUROX X pH\
MH OLPpLQNL NHVWHQMDVWRJ EUD&aQDUBS3),7dudtratBrdo QL H W |
piretrina (T4 7 NRQWUROD 7 L HWHUL phRus® (TeTLY) HrikazahiBIX Q VN R J
X WDEOLFL .DR a&WR MH YLGOMLYR L] WDEOLFH RG V
NRQFHQWUDFLMH GRELYHQH RWDSDQMHP RGJRYDUDMXUHJ
SLUHWULQ SULPLMHQ M HQvakupethjelzlzdjeNcR Qdvie jé/flltd pdpw iH
GRGDQ MH P/ RWRSLQH RGIJRYDUDMXiUuH NRQFHQWUDFLMI
RVWDYOMHQ GD VH SRVX&aL 6OLND =DWLP MH X VYDN X
NHVWHQMDYWR]JGEHDAGD MH SRNORSOMHQD L ELOMHAHQH
zdjelicu s kontrolnim uzorkom stavljen je 1 mL destilirane vode.

Tablica 1. Popisretmana primijenjenih LVWUDALY D QM X

Tretman Biljna vrsta Konc.
Tl y D M HMdIafeuca alternifolidMaiden & Betche./ Cheel.) 0.5%
T2 y D M HMdafeuca alternifoligdMaiden & Betche.Cheel.) 1%
T3 y D M HMdafeuca alternifoligdMaiden & Betche./ Cheel.) 2%
T4 Piretrin(Tanacetum cinerariifoliuniTrevir./ Sch. Bip.) 0.5%
T5 Piretrin (Tanacetum cinerariifoliumTrevir./ Sch. Bip.) 0.75%
T6 Piretrin (Tanacetuncinerariifolium/Trevir./ Sch. Bip.) 1%
T7 Piretrin (Tanacetum cinerariifoliumTrevir./ Sch. Bip.) 2%
T8 Kontrola (netretirano)

T9 Limunski eukaliptus Corymbia citriodora(Hook.) K.D. Hill & L.A.S. Johnsor 0.5%
T10 Limunski eukaliptus Corymbia citriodora(Hook.) K.D. Hill & L.A.S. Johnsor 1%
T11 Limunski eukaliptus Corymbia citriodora(Hook.) K.D. Hill & L.A.S. Johnsor 2%
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60LND 5D]OLpLWH NR 6OLND (WHULpPQD XOM
$XWRU 3HMLU eukaliptusa
$XWRU 3HMLU

60OLND 5D]OLpLWH NRQFHQWUDFLMH
$XWRU 3HMLU

6OLND 6XaHQMH ILOWHU SDSLU
$XWRU 3HMLIU
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Slika 18.Tretrane HWULMHYH J]GMHOLFH V OLpLQND
$XWRU 3HMLU

C

~

3.22pLWDYDQMH SRNXVD L VWDWLVWLpPpND REUDGD

SRNXVL V SLUHWULQRP L HWHULPQLP XOMLPD RpLWDYD
SUL pHPX MH XWYUyLYDQ EURM PUWYLK MHGLQNL X VYDNR
pod binokularnom lupoma one mrtve su uklanjane iz petrijielGMHOLFD ORUWDOLW

LIlUDpXQDW MH QD WHPHOMX EURMD PUWYLK L ALYLK OLpl
mortaliteta na svim varijagntam& NOMXpXMX UL L QHWUBPNAQUDWERE MROWUR!

SRPRUX IRUP X O0felé RBAQH L G H U
oG KR ELASNR = HEPARP | ZJQF IKNP = HERGAR P NKHE
@ T T SITFIKNP=HEAR PNKHES rr

-HGQRVPMHUQD DQDOL]D YDULMDQFH MH SHWRiKdGHQD X
,JUDPXQ MH SURYHGHQ SRPRUX QDUHGH

LIPHYyX WUHWPDQD
,QVWLWXWH 5D]J]OLNH L]JPHyX SURVMHpPQLK YULMHGQ
WUHWPDQD XWYUYHQH VX SRPRiUX 7XNH\MHYRJ WHVWD 3
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4. Rezultati

UdaiQMHP WHNVWX VX SULND]DQL UH]XOWDWL XpLQNRYL
NHVWHQMDVWRJ EU®2@ B8 T2 i 86 kab hekenEr&tiMiif#thani limunskim
eukaliptusom (T97  L]JEDpPHQL VX L] VW D WdpdljavalmiakaDXQOL@ION MHU

24 h
= 3
= a a
e
2,5
; ]
=
e 2
nd
zZ
o 15
—
o
X 1
0,5
a a a a a a
0

1L T2 T3 T4 T5 T6 T7 T8

T1- pPDMHYDF - pDMHYDF pDMHY D F piretriii 0,5%; T5 piretrin 0,75%; Té piretrin 1%;
T7- piretrin 2%; T8 kontrola
P(F) - signifikantnost Resta:"sP > 0.05,*0.05 >P > 0.01, **0.01 >P > 0.001, ***P < 0.001
9ULMHGQRVWL X VWXSFLPD R]QDpHQH LVWLP VORYRP VH VLJQLILNDQWQR QH U

Grafikon 1.8pLQNRYLWRVW WUHWPDQD QD NHVWHQMDVWRJ E

Tretmani s 0,75%nim piretrinom (T5) i 2%tnim piretrinom (T7) pokazali su
XPLOQNRYLWRVW RG YHIU VDWD QDNRQ WUHWLUDQMD
LIPHYyX RYLK WUHWPDQD L NRQWUROH QLMH XWYUYyHQD VWD
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48 h
14

12

a
a

10

8 a

6 a

4

a
2
a a a

0

T1 T2 T3 T4 T5 T6 T7 T8

Tl- pPDMHYDF - pDMHYDF pDMHY D F piretriid 0,5%; T5 piretrin 0,75%; Té piretrin 1%;
T7- piretrin 2%; T8 kontrola
P(F) - signifikantnost Resta:"sP > 0.05,*0.05 >P > 0.01, **0.01 >P > 0.001, ***P < 0.001
9ULMHGQRVWL X VWXSFLPD R]IQDpHQH LVWLP VORYRP VH VLIJQLILNDQWQR QH U

XpLQNRWoL WRVW

Grafikon2.8pLQNRY LW R/ NVHMIMHDNQAB/SatiRdkds trédigi)eD U D

Nakon 48 h QDMYH X XpLQNRYLWR V Wir Rristinbi KT Witdnzd) HW P D C
LIQRVLOD SPLOQNRYLWRVW RG - S/ LhDINKMWEF MR 7 W U
s0,75%WQLP SLUHWULQRP 7 GRN MH XpLQWRLYL WRMMYREP ¥
i2,5%5s05%WQLP SLUHWULQRP 7 6WDWLVWLPNL ]QDpDMQD U
WUHWPDQD L NRQWUROH QLMH XWYUYyHQD *UDILNRQ

72 h
=
2 25
04
a a
= 20
=
&
x 15
zZ
(@] a a
-
o 10 a
x a
5 a
I [] a
0
T1 T2 T3 T4 T5 T6 T7 T8

Tl- pPDMHYDF - pDMHYDF pDMHY D F piretriid 0,5%; T5 piretrin 0,75%; T6 piretrin 1%;
T7- piretrin 2%; T8 kontrola
P(F) - signifikantnost Resta:"sP > 0.05,*0.05 >P > 0.01, **0.01 >P > 0.001, ***P < 0.001
9ULMHGQRVWL X VWXSFLPD R]QDpHQH LVWLP VORYRP VH VLJQLILNDQWQR QH U

Grafikon 3.8pLQNRWILWHRWAD QD QD N H WVRVSdt® Mk étRahjE UDaQDUD
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Nakon 72 sata QDMYHUX XpLQNRYLWRVW RG S(IRIND]DOL \
piretrinom (T4) i 2%tnim piretrinom (T7). Tretmani 1999V QLP pDMHY F H Rtnini L
piretrinom (T5) pokaD OL VX XpPpLQNRYLWRVW -tiRn® piretrinokv YT8W P D Q
XpPLOQNRYLWRVW RG - WRGE PVIANMHPYOFRHD® 7 XWYUVYHQD MH X
dok je 2% WQL pDMHYDF 7 SRND]DR XpLQNRYLWRVW RG *
razlikanjeuWWYUYHQD L]PHYyX WUHWPDQD NDR QL L]JPHYyX WUHWP

96 h
45
40

a
35
ab
30 abc abc
25
20
15 bdf
10 bdf I ot
. [ - df
T1 T2 T3 T4 T5 T6 T7 T8

T1- pPDMHYDF - pDMMHYDF pDMHY D F piretriii 0,5%; T5 piretrin 0,75%; T6 piretrin 1%;
T7- piretrin 2%; T8 kontrola
P(F) - signifikantnost Resta:™*P > 0.05,50.05 >P > 0.01, **0.01 >P > 0.001, ***P < 0.001
ULMHGQRVWL X VWXSFLPD R]QDpHQH LVWLP VORYRP VH VLJQLILNDQW

XpLQNR®M)LWRVW

(93]

Grafikon 4. 8pLQNRYLWRVW WUHWP D Q¥ QtDnakdi étirehaM DVWRJ E

UJUDILNRQX YLGOMLYR MH GD VDWL QDNRQ WUHWLI
40% pokazao tretman s 2% QLP SLUHWULQRP 7 =QDpDMQR VH UD]C
VYLK WUHWPDQD VD pDMHYFHP 7 7 -tdim piltnbm @QMHE),L RG W
0,75%tnim (T5) i 1% WQLP SLUHWULQRP 7 NRG NRMLK MH XWYUy}

.RG WUHWPDQD V HWHULpPpQLP XOMHP pDMHYFD 7 7 L
NRQWUROX PHYXWLP RQH QLVX ELOH ]QDpDMQH
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5. Rasprava

.DR SRVOMHGLFD VYH YHUHJ RQHpPLAUHQMD RNROLAD
AWHWQLND QD VLQWHWVNH SHVWLFLGH L SRYHUDQMD VYLM
proizvodnjom i upotrebom prirodnih pesticida. Sekundarni metaboliti iz kiiljenogu
zamijeniti sintetske pesticide i postati dio svakodnevne poljoprivredne prakse. lako su mnoga
LVWUDALYDQMD SRND]DOD YULMHGQRVW SULURGQLK SHVW
QD WRP SRGUXpMX 5D]YRM SULURGODQKLSHVWHBEDGD YRRAF
VLQWHWVNLK SHVWLFLGD L |JERJ WRJD VX SRWUHEQD GDON
spoznaje

.UR] RYR LVWUDALYDQMH SLUHWULQVNL HNVWUDNW MH
VNODGLAQRJ aWHWRQUD QWM dastapddiierdshy. Tijekom testiranja
2% WQL SLUHWULQVNL HNVWUDNW 7 SRND]JDR MH QDMYHUUX
05%WQLP SLUHWULQRP 7 SRND]JDR MH XpLQNRYLWRVW RG
0,75%tnog piretrina (T5) i 1%WQRJ SLUHWULQD 7 XWYUYyHQD Xbp
B8VSRUHYXMXUL ReYutatunddMDWBWHDAMLYDQMD X RYRP VX LVWI
PDQMH ]QDpDMQL UH]XOWDWL 6XWWRQVWWDGHLYJDERYW X X V
SLUHWULQD V SLSHURQLO EXWRNVLGRP L IDNOMXpXMX GD L
]QDpDMQR XWMHpH QD GDOMQML UD]JYRM OLPLQNL LOL X]JUF
VYRP LVWUDALYDQMX WUHW LRUD BU DA]DU P LIW PIDVOVRD GELUIMDH QIB
REOLNX DHURVROD L XWYUGLOL GD GLUHNWQR WUHWLUDQN\
8 QMLKRYLP UH]XOWDWLPD MH ]JDELOMHAHQ PRUWDOLWHW
stadijima prilikom direkthogWUHWLUDQMD NXNDFD NRML VX SRVOLME
QHWUHWLUDQR EUDAQR 7XFNHU L VXU knockddnk Xp VYRR LVV
QD VYLP RGUDVOLP NXNFLPD VDWD QDNRQ WUHWPDQD PF
suseopobYLOL WH WUHWPDQ QLMH XWMHFDR QD QMLKRYR GDC(

TUHWPDQL pDMHYFHP 7 7 L 7 NRULAWHQL X LVWUDZE
PHYyXWLP UD]JOLND QLMH ELOD ]1QDpDMQD 1DMYHubDmXpLQNRY
b D MHHFY F 7 L RQD MH L]JQRVLOD VDWL QDNRQ WUH
XpLOQNRYLWRVWL HWHULPQRJ XOMD pDMHYFD QDYRGH SXQF
GRND]DOL LQVHNWLFL G Q L Thlpliugnzdnfuguh f, ko jB Blidkd pbv@zaid U D
V NHVWHOQMDYV Wib#&liub da3@aeiny R EV W SURXpDYDOL VX WRN)
XOMD pDMHYFD L QMHJRYLK NHPLMVNLK VSRMHYD QD PLW
AWHWQLND ,JPMHQH PLWRKRQGUL M progjene/\ rditeHoBdHjsko)X L QV H
IXQNFLML 3UHPD (GULV L VXU HWHULPQR XOMH pDMH)
sredstvo zalribolium castaneum 5H]XOWDWL QMLKRYRJ LVWUDALYDQMD
PDMHYFD VDGUAL D Nriey @oja Hj@nNewd tesilafeXkukce u vrlo niskim

koncentracijama. Lee i suradnici (2002) navode deokBT.castaneumL ] Q RV L —O / JUDWM
GRN MH ]D VPUWQRVW SRWUHEQD GR]D RG —O / JUDN
6LGGLTXH L VXU 5HIXOWDWL QMLKWY®RJIXPpVOYNR¥LW
HWHULpPpQRJ XOMD pDMHYFD HWMNWWID FLD/MNDR @ WHUHWE R O X O NR
QMLKRYRP LVWUDALYDQMX ELOD MH — 0O P/

,DNR X RYRP LVWUDALYDQMX WUHWPDQL OLBPOKIVNLP HX
QLNDNDY XpURWMQED LVWUDALYDQMD VX GRND]DORy WRNVL
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HXNDOLSWXVD %DWLVK L VXU LVWUDERX BVOMROMR VWWHMB UY [
OLPXQVNRJ HXNDOLSWXVD L |DNOMXpLOL GD SRVMHGXMH
WRNVLPpQH ]D JOMLYLFH EDNWHULMH bX RE18) n&bdN deR R U JD C
PHWDQROQL HNVWUDNW OLPXQVNRJ HXNDOLSWXVD GMHOX
NHVWHQMDVWRJ EUDaAaQDUD QHJR QD OLpLQNH 3UHPD SURY
] D E L O M H &tnRsrivttHost odraslih kukaca. NN HPHOMX QDYHGHQRJ ]DNOMXp
HNVWUDNW OLPXQVNRJ HXNDOLSWXVD LPD ]QDpDMRX YULM]I

castaneum -H\DVDQNDU L VXU VX SURYHOL LVWUDALYDQM]I
WDNR 3WR IVX HW MULHPWLBDXOMHP OLPXQVNRJ HXNDOLSWXV
L —/ P/ aB\dYWRBWQRVW RG VDWD QDNRQ W

NRQFHQWUDFLMH HWHULPQRJ XOMD |DELOMHAHQR MH L SRY
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6. =DN QM X p

1D WHPHOMX GRELYHQLK UH]XOWDWD PRJXUH MH GRQLMH

1.

Ekstrakt 226eWQRJ SLUHWULQD 7 SRND]J]DR MH XpLQNRYLWF
UpLQNRYLWRVW MH UDVOD SRVWHSHQR WH MH QDMYLA
nakon tretiranja.

Kod 0,75%tnog (T5)i 1% WQRJ 7 SLUHWULQVNRJ HNVWUDNWD ]
RG VDWL QDNRQ WUHWLUDQMD i@ eKstra®tbl hiretth RN MH N
7 XPpLQNRYLWRVW QDNRQ VDWL L]QRVLOD

.RG WUHWPDQD V HWHULpPpQLP XOMHP pDMHYFD QDMYHU
je kod srednje primijenjene koncentracije (T2; 1%) i iznosila je 12,5%, dok je kod
QDMWRIIFHQWUDFLMH RG 7 SRVWLJQXWD QDMPDQ
WUHWPDQD V QDMPDQMRP NRQFHQWUDFLMRP [WHULDPQ
XPLOQNRYLWRVW RG

7TUHWPDQL OLPXQVNLP HXNDOLSWXVRP 7 7 zalL 7 W L
nikakve rezultate.

,DNR X RYRP UDGX QLMH GRND]DQD YLVRND LQVHNWLFL
L HWHULPQLK XOMDMWERPEDIH@M MKW \GMDMH SRVMHGXMX RG
VX]JELMDQMX NHVWHQMDVWRJ EUDaQDUD

SRWUHEQD VX GDOMQMDY UYMYUDDREM B DINWDL X QWRYWWKLX SRV
HWHULpQLK XOMD X VX]JELMDQMX NHVWHQMDVWRJ EUDA

'DOMQMD LVWUDALYDQMD VX SRWUHEQD L X VYUKX X\
HWHULpPpQLK XOMD L SLUHWULQD X VX]JELMDQMX OLpPLQN
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SHWUD 3HMLUO URYHQD MH RaXMND JRGLQH X 6SO
9RORGHU XPBVVOIDIMMCRPNRM aXSDQLML 6UHGQMRANROVNR REL

JRGLQH ]DYUALOD MH 6UHGQMRM &N R O bho7/R_MW HEMDHAYLLINDD
gimnazija. Agronomski fakultet u Zagrebu, smjer hortikultura, upisuje 2014. godine te isti
]DYUADYD JRGLQH NDGD XSLVXMH GLSORPVNL VWXGLM
Engleski jezik razumije i aktivno koristi u govoru i pismD, QMHPDpPNL MH]LN SDVLY
$NWLYQR L VYDNRGQHYQR NRULVWL 06 2IILFH SDNHW D S
Microsoft Office Excell. Tijekom studija na Agronomskom fakultetu aktivno je sudjelovala u
radu Studentskog zbora gdje je jednu @K YUELOD GXaQRVW SUHGVMHGQLF
X UDGX (WLpNRJ SRYMHUHQVWYD 3RYMHUHQVWYD |]D L]YDC
VWXGLMD GMHORYDOD NDR VWXGHQW WXWRU 7LMHNRP VW
SVLKRORANRIQRMBUQDPREpLWHOMVNRP IDNXOWHWX X =DJUHEX
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