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cranarts [L.])

Karmen RODIC, Domen BAJEC, Mateja STEFANCIC, Matej STEFANCIC, Peter
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Matej KNAPIC, Rok RUTAR, Uro$ ZIBRAT Uvajanje metode daljinskega zamavanja pn
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Domen BAJEC, Andreja PETERLIN, karmen RODIC, Lucija LESKOVSEK
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Stanislay VAJS, Mario LESNIK, Joze MIKLAVC, Bodtjan MATKO . P'_Ii:'l)&l:u \\‘llifwl.ﬂ
Mojca PUSNIK Vpliv melode acenjevanja stopnje okuzbe pri dolocanju udimkovitosh
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Domen BAJEC, Karmen RODIC, Andreja |'E'I'ERI,IN. Lucija LESKOVSEK
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napovedovanja kapusove muhe (Delia radicum) v Sloven)

Tanja BOHING, Stanislay TRDAN Je 2 mesanicami kriznie Kot prn uha‘hpnln rastimam
mogode zmanjdati skodljivost kapusovih bolhacev (Plndleireta spp-) na zelju?

Ivan ZEZLINA, Primo? PAJK, Branko CARLEVARIS [zsledki ugotavljanga zastopanost
paradiznikovega molja (Tiwta absoliia Povelny) v Slovenipi v obdobju 2009-2012 ;
Kristina UGRINOVIC, Mojca SKOF, Metka ZERJAV, Spela MODIC, Jaka RAZINGER,
Meta URBANCIC-ZEMLJIC Varstvo kapusnie pred Skodljiy ci - stanje, Mo2nostl m zziv
integrirani pridelavi v Slovenij

Tina NAGLIC, Magda TUSEK ZNIDARIC, Maja RAVNIKAR, Matjaz PETERKA,
Tanja DREQ Bakteriofagi kot alternativii nacin zatiranja bolez ithn
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Dusanka INBIC, Slaviea VUKOVIC, Sonja GVOZDENAC, Tatjana KERESL, Snczana
TANASKOVIC Moznost hitre detekeje obéutljivost koloradskega hroséa (Leprinotarsa
decenlineata | Sav]) na insecticide

\nka POZENEL, Mojea BAYCON KRALJ, Mojea ROT, Ivan ZEZLINA. Jana CUK,
Branko CARLEVARIS Prvi rezultatt ulova poljskega magskega hro$éa (Meloloniha
mclafontha Ly s svetdobnimi in alkoholno-feromonskimi vabami

Stanislay TRDAN, Nickolas €. Hi\';\lﬁl.l_ER.\'l"US, Theodoros STATHAKIS, Serge
KREITER, Alcksandar STOJANOVIC, Zeljko TOMANOVIC, Tanja BOHINC Prve
najdbe treh vest naravinh soviaznikov v Sloveniji: plenilske prsice Neoseiubus eatifornicis
(Arachnida, Acar, Phyvtosendac) m parazitoidmbh os Neochrysocharis formosus (Insecta,
Hymenoptera, Fulophidae) ter Ivbrachvs nucrogaser (Insecta, Hyﬂ]cn’:vplcl‘;j: Pteromalidae)

Ziga LAZNIK, Tanja BOHINC, Matej VIDRIH, Filip VUCAJNK. Sehastjan RADISEK,
Stanislay TRDAN Preucevanje u¢inkovitostt nofumigacije za zatiranje strun (Agriofes spp..
Coleoptera, Elaternidae) v krompirju

Iris SKERBOT. Matej VIDRIH, Stanislay TRDAN Hrosci iz druzin pahljacnikoy
(Searabacidae) in lepenjeey (Chrysomelidae) - vse pomembne)si skodljiver (ravinga na obmodju
Savingske i Korofke stansticne regije

Andreja PETERLIN, Lucija LESKOVSEKR, Karmen RODIC, Domen BAJEC Vpliv
varstventh ukrepov prots keruznemu hroscu { Dralroiice virgifera virgifera [LeConte]) na
gridacyo strun (Eluendacy modrugih winth Skodljivih vrst v pridelavi koruze

Tanja BOHINC, Stanislay TRDAN Insckticidno delovanje petith eteniénih oly na odrasle
nsebke lizolana (deanthoscelicdes obiecins [Say], Coleoptera, Chrysomelidie)

.f-’,i;'_;'l LAZNIK, Stanislay TRDAN Morfoloske karakteristike ogreev s travinja, potrebne za
hitro deterninacio

Ziga LAZNIK, Stanislay TRDAN Preucevanje kompatibilnosti izhranih insekticidoy #
entomopatogenimi ogorcicami (Nematoda: Rhabditida)

Jaka RAZINGER, Matihias LUTZ, Hans-Josef SCHROERS, Gregor UREK, Jiirg
GRUNDER Laboratoryski poskust z entomopatogenini glivami za zatiranje strun (£grtores sp.
i)

Juka RAZINGER, Matthins LUTZ, Hans-Josel SCHROERS, Spela MODIC, Meta
URBANCIC ZEMLJIC, Metha ZERJAV, Kristina U()R]N()\'l(“. Maojea SKOF, Gregor
UREK, Jirg GRUNDER Poljski preskus varstva evetace pred kapusovo muho (Delia vadicum
L)z entomopatogenin alr potencilno rast spodbujajocinn sevi ghiv in dolocanje njihove
rizoslerne kompetence

Melita STRUKELJ, Irena MAVRIC PLESKO, Mojea VIRSCEK MARN, Jaka
RAZINGER, Gregor UREK Kapar - prenasalei virusov vinske trte na Poimorskem
Toor ZIDARIC, Jaka RAZINGTR, Vajko SKERLAVAJ Bioticna ucinkovitost insekticidov

pr1 zalranju amenskepa Skrzatka Scaphoideis tiianus Ball (1932) v vinorodni dezeli Dolenjska
vietu 2011 in 2012

Miladen ST TALA, Fiatjana MASTEN MILEK Prva najdba S¢itkarja Afeurocantines spiniferies
Quaimntan. (903 (Henuptera: Aleyrodidae), na Hrvaskem
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Jaka RAZINGER, Mectka ZERJAY, .‘"‘ipcla MODIC Amendki klek v zivih mejah je pogosto
gostitelj juznega brinovega krasnika (Ovelisia festiva L) v Sloveniji

Tatjana MASTEN MILEK, Mladen SIMALA Prvi najdbi palmovega rilckarya,
Rhynchophorus ferrugineus (Olivier, 1790} in palmovega vrtata, Pavsandisia archonr
(Burmeister, 18803, na Hrvadkem

Jasmina BACIC, Barbara GERIC STARE, Saga SIRCA, Gregor UREK Morfometriéne in
molekulske analize krompirjevih cistatvornih ogorcic 1z Srhije

Janja LAMOVSEK, Barbara GERIC STARE, Gregor URER Vpliv bakterije
Agrobacierium tunrefaciens na vstop litink ogortice Meloidogyne ethiopica v korenine
gostiteljske rastline fir virro

Polona STRAJNAR, Sasa SIRCA, Dominik VODNIK, Barbara GERIC STARE, Gregor
UREK Morfoloske in fiziologke spremembe pri paradizniku po napadu egoréice Meloidogyne
ethiopica

Mojea VIRSCEK MARN, Irena MAVRIC PLESKO Raznolikost slovenskih izolatov PPV
(Plum pox viris)

Tina DEMSAR, Spela KUBIK, Ana ROTTER, Maja RUPNIK, Maja RAVNIKAR Vplix
rizosfernih bakterij na rast sadik paradiznika (Sofamen lycopersicinm L.)

Alenka MUNDA, Barbara GERIC STARE Spremljanje gliv iz rodu Monitiia na evetovil,
listih in plodovih breskev in marelic z metodo PCR v realnem Casu

Domen BAJEC, Andreja PETERLIN, Lucija LESKOVSEK, Karmen RODIC Praktioni
vidik aerobioticnih meritey izbruhov askospor jablanovega skrlupa (Venturia tnequalis
[Cooke] Wint.)

Maja MIKULIC-PETKOVSEK, Nika WEBER, Valentina SCHMITZER, Jerneja
JAKOPIC, Franci STAMPAR, Darinka KORON, Alenka MUNDA, Robert VEBERIC
Spremenjen primarni in sekundarni metabalizem jagod zaradi okuzbe z ghivo Cofletorrichn
nymphacae (Pass.) AA

Gabriclla KAZINCZI, Ferenc PAL-FAM, Erzsébet NADASY, Andris TAKACS, Jozscl
HORVATH Alclopatija nekaterib pomembnih plevelov na Madzarskem

Robert LESKOVSEK, Silvo ZVEPLAN, Andrej SIMONCIC Utinkovitost bioherbicidos
ocetne in pelargonske kisline za zatiranje pelinolistne ambrozije (Ambrosia artemisiifolio L.}
Stanislav TRDAN, Ziga LAZNIK Prvi rezultati vzorcenja potencialnih naravnih sovraznikoy
japonskega dresnika (Fallopia japonica [Houtt.] Ronse Decraene) v Sloveniji

Rok LENARCIC. Polona KOGOVSEK, Maja RAVNIKAR Razvoj hitril m enostavnih
diagnosti¢nih tesiov za dologanje povzroditeljev rastlinskih bolezni na terenu

Robert VEBERIC, Ana SLATNAR, Maja MIKULIC-PETKOVSEK, Jerneja JAKOPIC,
Franci STAMPAR, Franci BAVEC, Martina BAVEC Vphv na¢ina gojenja na kemiéno
sestavo fizola (Phaseotus vulgaris L. ev. Top Crop)

Filip VUCAJNK, Alojz SRES, Darja KOCJIAN ACKO, Gregor LESKOSEK, Matej
VIDRIH. Stanislay TRDAN Vpliv vozne hitrosti pri skropljenju s fungicidi na prekritost
klasov ozimne psenice
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Barbara GERIC STARE, Peter DOLNICAR, Irena MAVRIC PLESKO. Viadimir

TEGLIC Vphiv izbie metode normalizacije podatkoy pri analizi razlicéno 1zrazenih genov 7
mikromrezann =

.‘ﬂ\:LI_li:i I \}C‘,I(.' Dragana SUNJK A, Nada GRAHOVAC, Sneana JA KSIC, Slavica
VUKOVIC Dolocanie dveh herbicdov v vods iz drenaznil kanalow
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Drago Mr\-l('ift\, Primoz STEPIC, Andrej KOS, Boris PARADZIK PALLAS® 75 W -
noevi] ]]C]'I”L'ltl Za satiranye plt’\ clov v P,‘\L‘E]lui. rZ11n H'!tlkillj 7 7
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\lojz SRES Prorzvod, refitey, uspeh - koncept in rezultat Bayerjevih poskusov na koruzi in
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Istok MARIN ADENGO — namove)si herbicid za varstvo koruze

Yamyis CINS( ; . 2 g :
Damjan FINSGAR Insckticidna mreza za zatiranje skodljiveey v gozdarstvu in skladiscih
Kazalo aviorjey
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normahization  but simultaneously alse o background comection.  This  resulted  in
underestimation of DE genes as our data had a previous automatic step of background
correction.
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DETERMINATION OF TWO HERBICIDES IN DRAINAGE WATER

Sanja LAZIC, Dragana SUNJKA®, Nada (']!i.-\!_‘ltﬁ!'\’g\(‘j‘. Snezana JAKSICY,
Slavica VUKOVIC

University of Novi Sad, Faculty of Agriculture, Department for Environmental and Plan
Protection, Novi Sad, Serbia
" nstitute of Field and Vegetable Crops, Novi Sad, Serbia

ABSTRACT

Pesticides used moagricultural production for weeds and pests control can migrate to surfac
and ground water after apphieation. Their presence in water used for urigation can cause yiel
reduction and decrease product qualiy. This is very important considering importance «
waler quahty for agricultural production, especially organic. Some of commonly detecte
pesticides m surlace water are chloracetanilide herbicides, acetochlor and alachlor. They m
herbicides widely used for control of broadleaf weeds and annual grasses in row crops. Th
study was carried out to evaluate the content of acetochlor and alachlor in drainage wate)
which is widely used in agricultural production for irrigation. Water samples were collecte
from drainage canals moagricultural fields i the region of Vojvodina Province, Serbia. Thi
part of Serbia 1s well-known as region with intensive agricultural production. The samplin
was performed during June 2012, on twelve potential risk sites. Solid-phase extraction on

Crs ENVI™ SP dise (47 mm) was used for isolation of the investigated pesticides, acetochlo
and alachlor, from water samples. Prior to extraction disc was conditioned with 3 ml o
methanol and 5 mlof detonized water. Afterward, water sample was filtered through the disc
Alter drymg the dise. acetochlor and alachlor were eluted with mixture of dichloromethan
and n-hexane (4060, v/v) and evaporated to dryness. Finally, the extract was diluted in 1 m
methanol and analyzed. Analysis was performed with a Hewlett=Packard (HP) model 5891
Series 11 gas chromatograph with EC Ni*¥ detector (GC/ECD). Most of the analyzed wate
samples were found to be contaminated. Content of acetochlor and alachlor were ranged fron
0.02-0041 pg/l and 0.05-0.78 pedl. respectively. This could be due to the frequent usage of the
above-mentioned herbicides in these localities.

Key words: acctochlor, alachlor. drainage water, residues
1 INTRODUCTION

Contamination of surface water with pesticides may be due to drift or runoff from areas where
they was applied. while the result of contamination of groundwater leaching into deeper soi
layers under the influence of precipitation. This 1s particularly obvious in areas with sandy
soil and antensive pestierde application. The European Union by Framework Directive
2000060/EC defined the guidelines in protecting and improving the quality of all water
resources - rivers, lakes, groundwater, coastal water, ete. Directive 2008/105/EC is updatec
the Directive 2000/60/EC and by Annex X defines the List of priority substances in the field
of water poliey. List includes 33 pollutant - 9 are pesticides, including alachlor.

'Phb, Trg Dosit
*PhD, ibid, el
" Msc, Maksima Gorkog 30, Novi sad, Serbia
“RSc ihid

 Obradovica 8, Novi sad, Serbia
draganas@paolj.uns.ac.rs
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Figure 1; Structure of acetochlor and alachlor

Alachlor [2-chloro-2,6-diethyl-N-(methoxymethyl)acetanilide] (Fig. 1) has been registered
since 1969 as a preemergence, carly postemergence, or preplant incorporated herbiciude for
control of most annual grasses or certain broadleal species. Alachlor 1s most heavily used on
corn, soybeans, and grain sorghum (Schwahb er af., 2005).

The intensive use of alachlor herbicides in contemporary agriculiural production during
previous decades, has led to the accumulation of residues of alachlor and its metabolites n the
environment, which endangers surface and ground water.

In order to replace the more widely used corn herbicides alachlor, atrazmne, ele., acetochlon
was registered for use, first in the USA. Acetochlor is a selective preemergent herbicide used
to control broadleaf weeds and annual grasses in corn (Fig. 1). During the first scason it was
used, acetochlor was detected in rain and surface water in Minnesota at concentration of 0.01-
(.25 g/l It was predictable, considering that acetochlor has a water solubility of 223 mg/]
and it is moderately to very mobile in so1l.

Besides the occurrence of pesticide residues in drinking water, control of their presence
drainage water used in agricultural production is very important. This primarily relers to the
river water and groundwater, considering that the water and land quality in conventional
production, but especially in organic agriculture, are extremely important. The presence of
pesticide residues in these matrices may cause yield reduction and decrease product quality,
due to its uptake.

This research was carried out to evaluate the content of chloroacetanilide pesticides,
acetochlor and alachlor, in drainage water in the region of Vojvodina.

2 MATERIALS AND METHODS

21 Sampling area

Water samples were collecled from drainage canals in agricultural fields in the region of
Vojvedina Province, Serbia. This part of Serbia is well-known as region with intensive
agricultural production. The sampling was performed during June 2012, on twelve potential
risk sites (Fig. 2).

2.2 Analytical procedure

The standard solution of acetochlor and alachlor were prepared in mixture of ACN/methanol
(50/50, wfv) in concentration interval of 0.01 — 2 pg/ml. For the recovery test model solution
(500 ml of tap water enriched with 1 ml of acetochlor and alachlor standard solution i
concentration 0.01 pg/ml, 0.1 pg/mi and 1 ug/ml) was used.

2.3  SP extraction )

The extraction of pesticide from water was performed using ENVITM-C18 DSK 47 mm
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Figure 2: The geographic posilion of drainage water samples in the area of Vojvodina

2.4 GC-ECD analysis

Content of acetochior and al

achlar i i
Series Il gas cf 5 was determined using a Hewlett-Packard model ¢

romatograph equipped with Supelco column 2404

s |l gas 8 (SPBTM-5

:vwm id, film tickness 0.25 mil) and an electron capture detector Ni*™* ((ECD; (Taﬁleag)me
as used as the carrier gas at a flow rate of 1 ml/min. The splilless injection was appiviede

Table 1: GC/ECD conditions for acetochior and alachlor delermination

R R kaemperaiturei'
Inlet column temperature 100°C
Rate 9 °Clmin

Final column temperature 250 %G

Injectar 2H0C

EC Detector 300 °C

Bif;mtic;n of h;hromamgmphic conditions was performed by determining the follow

matographic paramelers — linearity repeatabilit f

1atog . re the peak ar d limi

Guantification (LOQ). Linearity of detector re i 7 e

: | sponse was determined by inject

acetochlor and alachlar at concentrations of 0.0 e

01 to 2 pg/ml. Standard sclution for cali

ﬁ:gvi wa]s defined as (he dependence of the peak area and concentration and exp(;:'s‘,z;?jl
lme a‘;\om coeflicient (R*). Repeatability of detector response was determined

mjectiong = = chlorpynfos standard solution (0.1 Hg/ml) five times nad tested by calculat

the variau coefficient. LOQ was cal i
‘ ) sient. s calculated using the formula 10 g
standard deviation and a is the slope of the calibratitgm curve bt sl
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3 RESULTS AND DISCUSSIONS

3.1 Method validation
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3.2 Monitoring
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applied 10 real waler samples. Drainage water samples were taken from several locatio
the territory of Vopvadima during 2012, The presence of acetochlor was detected in 92
analyzed drainage water samples, while alachlor founded in 75% samples. The correspor
range of acetochlo concentratons was 0.02-0.41 e/l and 0.05-0.78 rg/l for alag
Pollution of surface waters by tested pesticides may be the result of drift or runoft from |
that have been applied. In this sampling program content of acetachlor and
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