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PREFACE

The Plant Protection Society of Serbia (PPSS) and two regional sections of the International
Organization for Biological and Integrated Control (IOBC-EPRS and IOBC-WPRS), on the occasion
of the 60" anniversary of the PPSS organized VIl Congress on Plant Protection with a motto:
“Integrated Plant Protection — a Knowledge-Based Step towards Sustainable Agriculture, Forestry and
Landscape Architecture” (November 24-28, 2014, Zlatibor, Serbia). The Congress enabled exchange
of up-to-date scientific and technical information on plant protection in Agriculture, Forestry and
Landscaping among researchers, teachers, experts in extension and public services and the business
community, and promoted international cooperation. The Congress focused on basic knowledge and
management practices established in plant protection, as well as on the development of alternative
and innovative approaches. In addition, biological control as an important tool for the control of the
harmful organisms with a minimal risk for ecosystems was discussed. A total of 209 contributions
was presented - 8 keynote presentations, 28 oral presentations and 173 poster presentations -
prepared by 467 authors from 26 countries. The Congress Proceedings comprise 65 contributions
- 5 keynote presentations and 60 oral and poster presentations in six sessions, prepared by the
authors from 18 countries (Algeria, Austria, Bosnia-Herzegovina, France, Georgia, Hungary, Italy,
Kazakhstan, Montenegro, Poland, Russia, Rwanda, Serbia, Slovenia, Switzerland, Turkey, Uganda,
USA). All contributions were reviewed by members of the Scientific Committee and other reviewers
selected and invited by the editors of this publication.

Belgrade, November 2015 Editors



MPEONCIIOBUE

O6wectBo no 3awuTe pacteHnii Cepbum (O3PC), MexxayHaponHas opraHu3aLmsa no 6ruonornyeckom
60pbbe C BpeaHbIMU XUBOTHLIMMW 1 PacTeHMAMM - BOCTOUHO NaneapKTMyeckasa permoHanbHas cekums
(MOBB-BIMPC) n MexpayHapogaHaa opraHusaumas no buonormyeckor 6opbbe n MHTErpUPOBaHHOM
cUcTeme 3alnTbl pacTeHUN - 3anagHo-naneapkTnyeckan pernoHanbHasa cekuma (MOBB-3MMPQC),
no nosogy 60-netusa O3PC opraHmnsunposanu VIl KoHrpecc no 3awmre pacTeHuin, nos AeBrU30M:
“ViIHmezpuposaHHaa 3auuma pacmeHul - Hay4Ho 060CHOBAHHbIU Waz K ycmoUtyugomy passumuio
CesbCKo20 X03Alicmaa, 1ecoso0cmea u nelizaxHou apxumekmypeol” (24-28 Hoabps 2014 roga, 3naTnoéop,
Cep6us). Llenb KoHrpecca 6bi1a obecneveHne KOHTUHYUTETa B3aMMOOOMEHa HayYHO-TEXHNYECKMMUA
vHpopMaUVAMN, OTBEYAIOLWMMIM COBPEMEHHbIM TPEOOBAHUAM 3aLMTbl PACTEHUN B CENIbCKOM
XO3ANCTBE, NeECOBOACTBE M Ne3aXHOW apXUTEKTYPE, KOTOPbIE MPeACTaBAAT UHTEPEC AN1A YUEHDIX,
nccnepoBaTtenen, npenogaBaTenel, 3KCNepTOB-COBETHMKOB B 061aCTU CENbCKOMO XO3ANCTBA,
NEeCoBOACTBA W Nel3aXXHOW apXUTEKTYPbI, CMELNASICTOB FOCYAAPCTBEHHBIX M KOMMYHANbHbIX ClY»KO,
LLeNOBbIX KPYroB 1 CpeacTB MaccoBon UHpopmauumu. Lienbio KoHrpecca ABnAeTCA 1 NpoaoKeHne
COAEeNCTBUA Pa3BUTUIO U NONYNAPU3aLnM MEXAYHapOAHOro cOTpyaHuYecTBa. KoHrpecc 6bin
KOHLEHTPUPOBAH Ha OCHOBHbIE 3HAHMA U MPaKTUYECKNA MEHAAXKMEHT B 3aLLUTE PacTEHUN, a TakxKe
Ha pa3BuTME anTepPHATUBHUX M HOBbIX NOAXO[0B. buonornyeckas 3awmrta Katopaa NnpeacTaBnaeT
3HAUMTESbHbIN Cocob Ana 6e3onacHo 60pbObI C BPegHMU OpraHU3MMMK Oblna TOXe PacCMOTPYBaHa.
Ha KoHrpecce npeacrasneHo 209 npe3eHTaumm - 8 4OKNAAOB NO NpurnaweHunto, 28 ycTHoIxX 1 173
nocTep npe3eHTaLui - KoTopble NoAroToBuo 467 aBTopos U3 26 cTpaH. COOPHUK MMeeT 65 AOKNaaoB
- 5 joknagoB No npurnaleHnio n 60 yCTHbIX 1 NOCTep Npe3eHTauni, pacrnpeieneHHbIX B LecTn
cekumaAx. ABTOpbl 4OKNAAoB npuexanu u3 18 ctpaH (Amxkunp, ABcTpus, bocHus-TepuerosuHa, ®paHuus,
lpy3usa, BeHrpus, Utanusa, KasaxctaH, YepHoropwus, Monbuwa, Poccun, Pyanga, Cepbun, Cnosenus,
Weewnuapus, Typuus, YraHaa, CLUA). PeueH3eHTbl Bcex onybnmnKoBaHHbIX JOKIafoB B COOpHMKe —
uneHbl HayyHoro coBeTa u gpyrue peLeH3eHTbl, BbI6paHHble pefakTopam 3TOro n3faHus.

benrpaa, Hoabps 2015 PepakTopbl
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ABSTRACT

Possibility to chemically control weeds in spring rapeseed has been tested in two locations,
Novi Sad and Kragujevac. The following herbicides were tested: Trefgal (a.i. trifluralin), Gamit (a.i.
clomazone), Globus (a.i. quizalofop-p-ethyl) and Lontrel 100 (a.i. clopyralid). Combinations of
herbicides Trefgal + Gamit and Trefgal + Lontrel 100 showed the highest efficiency on annual
broadleaf weeds in both localities. The tested herbicides had no effect on annual and perennial
weed species Agropyrum repens, Cirsium arvense, Cynodon dactylon, as well as the Hibiscus trionum.
The herbicide Gamit, in the combination Gamit + Trefgal, exhibited phytotoxicity to the rapeseed
crops in both locations. Simultaneously we tested the effect of the herbicides on hectoliter
weight of seed and oil and protein content in seed. In Kragujevac, the tested herbicides were not
adequately efficient for the weeds present in that location. In Novi Sad, the location predominated
by annual broadleaf weeds, the performance of these herbicides was much better. The tested
herbicides differed significantly in their effect on the quantity and quality parameters of rapeseed.

Key words: spring rapeseed, weeds, herbicides

INTRODUCTION

The rapesced (Brassica napus L.) belongs to the
Brassicaceae family and it has a winter and a spring form.
The spring form is mainly grown in areas with very cold
winters (Kanada, Sweden). In Europe, excluding Sweden,
the acreage under spring rapeseed is small (Kondié¢ et
al,, 2008).

Winter rapeseed cultivars are dominant in European
countries (Marinkovié et al., 2010), but selection and
breeding of spring cultivars intensified in Europe in the
second half of the 20th century (Mustapié et al., 1984).

Chemical weed control is not a mandatory practice in
winter rapeseed and it is performed as needed and not
on the entire acreage. In our agricultural practice, the
rapeseed is considered a competitive crop and herbicide
use is not considered cost-effective (Mitrovié et al., 2009).
However, questionnaires have shown that herbicides
application is practiced both, in the fall and spring
(Marisavljevi¢ et al., 2007).

The spring rapeseed is less competitive against weeds
than the winter rapeseed, especially at the beginning
of the growing season. The optimum time for spring
rapeseed planting is from mid-March to mid-April, a
period that coincides with the emergence of germination
and spring weeds (Konstatinovi¢ et al., 2007). If seedbed
preparation is performed well and the spring rapeseed is
planted at optimum date, the crop usually stays weed-
free in the early stages of development. However, post-
sowing emergence of weed species (15 to 20 days after
sowing) can cause reductions in oil yield and quality
(KlaaBen, 2006). The same author recommends that,
in addition to chemical treatment before or after sowing
and before crop emergence, an additional treatment with
metazachlor should be performed after crop emergence, to
eradicate the weed that emerged in the meantime. Davies
(2005) recommends a similar weed control schedule for
the spring rapeseed, the difference being the pre-sowing
application of trifluralin instead of clomazone and the
post-emergence application of metazachlor and clopyralid.
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In the period after emergence of spring rapeseed,
broadleaf weeds are dominant in rape plots, while grassy
weeds prefer wet and neglected plots (Gunsolus and Oelke,
2000; loc. cit. Konstantinovié et al., 2007). Particularly
harmful are species from the Brassicaceae family (Sinapis
arvensis, Raphanus raphanistrum, Thlaspi arvense,
Diplotaxis muralis) because they develop faster than the
crop, shade and smother it. They occur in seed plots too.
In practice there is no suitable herbicide for their control,
s0 it is necessary to apply mechanical measures and to treat
chemically the previous crop (Konstantinovié¢ et al., 2007;
KlaaPen, 2006). Large temperature variations in April
and the first half of May tend to slow down the growth
of rapeseed which results in intensive weed occurrence in
the early stages of crops development (Brennan and Thill,
1993). Many weeds, especially those from the Brassicaceae
family, can in addition to direct damage also cause indirect
damage as vectors of harmful fungi and insects. For example,
aweed species Capsella bursa pastoris is host to a parasitic
fungus Albugo candida (Leino, 2006; Antonijevi¢ and
Mitrovi¢, 2007). Harvest of weed-infested crop produces
rape seed with admixtures of weed seeds which increase

Table 1. Basic data for the experiment

the cost of drying and reduce the quality of oil and proteins
(Klaaen, 2006; Davies, 1999). The above data indicate
that it is important to control weeds in spring rapeseed.

The objective of this study was to investigate the
possibility of controlling weeds in rapeseed plots and
to assess the impact of herbicides on yield and quality
parameters of spring rapeseed.

MATERIAL AND METHODS

This study was carried out in 2009 in two locations,
Kragujevac and Novi Sad, using the standard method
for testing the efficiency of herbicides in rapeseed crops
(Anon, 2004). Material for the experiment was spring
rapeseed cultivar Jovana, in property of Institute of field
and vegetable crops from Novi Sad, Serbia, registered for
commercial use. The experiment was set up as a randomized
block design with three replicates. Plot size was 30m?.
Basic data for the experiment are shown in tables 1 and 2.

Chemical treatment was performed by means of a
backpack sprayer “Solo”, with an extension tube fitted

Location Kragujevac Novi Sad
Soil type Pseudogley (parapodzol) Degraded chernozem
Previous crop Wheat Seed pea
Planting date 10 Apr 2009 25 Mar 2009

08 Apr 2009 23 Mar 2009

Trefgal and Gamit Trefgal and Gamit
Application date Incorporated in soil

20 May 2009 18 May 2009

Lontrel 100 and Globus Lontrel 100 and Globus

1%t assessment: 10Jun 2009
20d a5sessment: 10 Jul 2009

10 Aug 2009

Assessment dates

Harvest

1%t assessment: 26 May 2009
20d agsessment: 10 Jul 2009

04 Aug 2009

Table 2. Herbicide variants tested

Treatment Herbicide (active substance)

Dose per ha Application time

1. Control - -
2. Trefgal (trifluralin 480 g/1) 2.51/ha Pre-plant — incorporation
3 Trefgal (trifluralin 480 g/1)+ Lontrel 100 1.51/ha+  Pre-plant — incorporation + post-emergence and after
’ (clopyralid 100 g/1) 1.01/ha weed emergence
4 Trefgal (trifluralin 480 g/1)+ 1.51/ha + Pre-plant — incorporation
Gamit (clomazone 480 g/1) 0.21/ha P p
5. Gamit (clomazone 480 g/1) 0.21/ha Pre-plant — incorporation
6. Gamit (clomazone 480 g/1) 0.31/ha Pre-plant — incorporation
Lontrel 100 (clopyralid 100 g/1) + 1.0 1/ha +
7. Globus (quiz(alog) };—p-ethyl Sg(/) é " 20 I;ha Post-emergence and after weed emergence
8. Globus (quizalofop -p-ethyl 50 g/1) 2.01/ha Post-emergence and after weed emergence
9. Control with hoeing - -
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with eight Lurmark 03 F 110 nozzles. Herbicides were
mixed with water, which was applied at a rate of 300
1/ha when rapeseed plants were 10 cm tall and weeds
in stage of 2-6 pairs of leaves. In addition to the tested
herbicides, the experiment included also two controls
(with hoeing and without hoeing).

The effectiveness of the herbicides was assessed by
counting weed plants (number of weeds/m?). Herbicides
phytotoxicity for rapeseed was estimated at the time of
herbicide efficiency assessment, visually, on the EWRS
scale 1-9: 1 - healthy plants with no symptoms, 2 - slight
phytotoxic symptoms, 3 - medium, but clearly recognizable
symptoms, 4 - pronounced symptoms whose effect on
yield is uncertain, 5 - strong symptoms, growth disorder,
chlorosis perceivable, etc., when yield reduction is expected
to occur, 6,7, 8,9 - severe damage to complete destruction
of plants (Anon, 1981). Foliar application of Lontrel 100
and Globus was made on 20 May 2009, when rapeseed
plants were about 10 cm tall and most of the weeds were at
the stage of 2-6 developed leaves (at the time of treatment,
weed infestation rate was not assessed). Rapeseed yield and
quality were determined by measuring and analyzing the
following parameters: grain yield (kg/30 m?), hectoliter
weight, oil content (%) and protein content (%) in seed.
Basic statistical calculations of rapeseed yield and quality
were done by the t-test (Mead et al., 1996).

First assessments of weed infestation rate in the crop
were done two months after planting, at both sites (Tab. 1).

For foliar treatment, assessments were done 30 days after
planting. The reason for a rather late performance of the
assessments were poor weather conditions (a spell of extreme
drought). In Novi Sad, a total rainfall from the beginning of
April till mid-May was 15 1/m?, with temperatures soaring
up to 30°C in the first half of May. The experiment in
Novi Sad was sprinkler irrigated on 10 April to provoke the
emergence of rapeseed plants and weeds. Similar weather
conditions were registered in the second location, except
for a 30 /m? rainfall at the beginning of May.

RESULTS AND DISCUSSION

Tables 3, 4 and S show the results of the first and
second assessments of weed infestation (number of
weeds/m?) performed in the locations of Kragujevac and
Novi Sad. Data shown in tables 3 and 4 indicate that 15
weed species were present in the location of Kragujevac,
3 grassy (2 perennials and 1 annual) and 12 broadleaf
weeds (2 perennials and 10 annuals). Hibiscus trionum,
Cynodon dactylon and Agropyrum repens were dominant
weeds in the experiment at the time of both assessments
in the location Kragujevac. At the time of application of
Trefgal and Gamit, which were incorporated on 8 April
2009, the soil was relatively favorably humid and the first
substantial rain fell on 30 April 2009 (about 30 1/m?),
which has not reduced the effect of these herbicides.

Table 3. Weed infestation rate in rapeseed crop, Kragujevac location, 1 assessment, 10 Jun 2009

Treatment

Weeds

1 2 3 4 S 6 7 8

number of weeds/m?

Agropyrum repens 5 0 6 0 5 2 0 1
Amaranthus retroflexus 3 0 0 0 2 0 0 2
Atriplex patula 2 0 0 0 0 0 0 0
Chenopodium album 4 1 0 1.5 2 2 0 6
Cirsium arvense 0 4 2 0 0 0 0 0
Cynodon dactylon 10 9 11 0 8 0 0 5
Echinocloa crus -galli 4 1 2 2 0 3.5 0 0
Hibiscus trionum 4 4.5* 7 8 6* 5* 8 11
Linaria vulgaris 1 0 0 1 1 0 0 1
Matricaria chamomilla 4 0 0 0 0 0 0 1
Polygonum lapathifolium 3 0 0 35 2.5 2 35 1.5
Polygonum convolvulus 3 2 0 2 3 2 3 3
Rubus caesius 1 0 0 0.5 0 1 0 1
Vicia craca 1 0 0 0 0 0 0 1
Xanthium strumarium 1 1 0.5* 1 1.5* 1.5* 0 1
Phytotoxicity 2 2 2-3 2-3 3-4 2 2

*plants with arrested growth but not destroyed, fhytotoxicity assessment (1-9)

89



All of the tested herbicides showed some effect on
the weeds present in Kragujevac, however, because
of the presence of grassy weeds and an increased
number of plants of Hibiscus trionum, which was not
effectively controlled by the application, the overall
effect of herbicides was unsatisfactory. If total number
of weeds/m? is taken as a parameter of efficiency, then
the following herbicide combinations were most effective
in this location: Trefgal + Gamit (1.5 [/ha + 0.2 1/ha)
and Trefgal + Lontrel 100 (1.5 [/ha + 1.0 I/ha) but this
conclusion can not be considered as fully reliable. The
reason for doubts is a highly uneven distribution of
weeds in the trial, where individual plots were under
great pressure of Agropyrum repens, Cynodon dactylon,
Cirsium arvense, Rubus caesius and a parasitic angiosperm
Cuscuta campestris, which parasitized both weeds and
rapeseed plants.

The herbicide Gamit, in the combination Gamit +
Trefgal, exhibited phytotoxicity to the rapeseed crops
in both locations. The rapeseed plants treated with the
combination Trefgal and Gamit in the amounts of 1.5
1/ha + 0.2 /ha exhibited low phytotoxicity which was
manifested as etiolation of individual leaves totalling
about 10% of the plant foliage at the stage of 1-3 true
leaves. The plants treated with Gamit alone, in the
amount of 0.2 1/ha, exhibited similar symptoms. Gamit
applied in the quantity 0.3 1/ha caused somewhat more
pronounced symptoms, etiolating about 20% of the

plants at the stage of 1-3 true leaves. These symptoms
are known to occur in response to the application of
clomazone based herbicides, and they are temporary
and disappear in the course of further plant growth. The
phenomenon was discussed by Davies (2005).

In the location of Novi Sad, 15 weed species were
registered, one grassy (perennial) and 14 broadleaf weeds
(2 perennials and 12 annuals). Regardless of a similar
number of weed species as in the Kragujevac experiment,
the number of weeds was significantly lower, ranging from
2 to 10 weeds/m2. In both locations, the combinations
Trefgal + Gamit (1.5 I/ha + 0.2 1/ha) and Trefgal +
Lontrel 100 (1.5 I/ha + 1.0 1/ha) were most effective in
weed control. In this experiment too, certain weeds were
unevenly distributed (in patches or as individual plants).
The effective performance of pre-emergence application
timings ofherbicide was observed on reduced growth
and population of weeds from the very beginning, which
increased seed yield in rapeseed significantly. Similar
result has been reported by Khan and Mumtaz (1995),
Yadav et al. (2004. and Singh et al. (2001). Application
of herbicides decreased the weed density over control.
Effectiveness of herbicides in controlling weeds has been
reported by Yadav et al. (2004). Bagherani and Shimi
(2002) have also reported that among five herbicides
(trifluralin, ethalfluralin, cyanazine, alachlor and
propyzamide), the most efficient treatment was trifluralin.
In order to determine as precisely as possible the impact

Table 4. Weed infestation rate in rapeseed crop, Kragujevac location, 20d assessment, 10 Jul 2009

Treatment

Weeds

1 2 3 4 b) 6 7 8

number of weeds/m?

Agropyrum repens 5 0 6 0 5 2 0 1
Amaranthus retroflexus 3 1 1 0 2 0 1 2
Atriplex patula 2 0 0 0 0 0 0 1
Chenopodium album 4 2 3 1.5 45 1 2 6
Cirsium arvense 3 3.5 2 1 0 0 0 0
Cynodon dactylon 13 11 14 0 10 0 0 7
Echinocloa crus -galli 4 1 2 2 1 0 0 0
Hibiscus trionum 10 8* 7 8* 6* 5* 8 11
Linaria vulgaris 1 0 0 1 1 0 0 1
Matricaria chamomilla 4 0 0 0 0 0 0 1
Polygonum lapathifolium 3 2 0 4 35 2 4 2
Convolvulus arvensis 3 2 0 2 3 2 3 3
Rubus caesius 1 0 0 1 0.5 1 0 1
Vicia craca 1 0 0 0 0 0 0 1
Xanthium strumarium 2 2.5 0 2 2.5* 2* 0.5 1
Phytotoxicity 2 2 2 2 2 2 2

*plants with arrested growth but not destroyed, phytotoxicity assessment (1-9)
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