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OPENING SESSION 8

Resistance to ACCase and Ahf8biting herbicides in cereals in Turkey;
What have we learned?

H. Mennar, E. Kayaltop's  { &, J.@.IStbelbigD. Yatmaz U. Budale 5 & { | NP &
K. Haghnana
'hyR21dd alé&Pa ! YyASSNAERAGES | ANA Odzb5I3@NB  Cl
Samsun, Turkey
“Dow AgroSciencés® & onTnH Ladlyodz = ¢dzNJ]
3Department of Plant and Environmental Sciences, The University of Copenhagen, DK 2630
Taastrup, Denmark
hmennan@omu.edu.tr

The herbicides are very effective tools for controlling weeds but their extensive use over
time has resulted in evaluation of weed resistance to herbicides with different modes of
action. ACCase and ALS inhibiting herbicides have been used extensivilieinweat

and rice fields to control grass and broadleaved weeds since last two decades in Turkey.
Recently, many growers in various area of Turkey complained for reduced coriifbaf
radiansand Galium aparinén winter cereals, and&chinochloapp., and Cyperus difformis

in water seeding ricafter use of ALS and ACCase inhibitor herbicides.

Therefore, the aim of this study are to understand the occurrence and frequency of
resistant biotypes of thesepeciesto ACCase and ALS inhibiting herbiciddses the
mechanism of resistance atarget site (TSR) or nearget site resistance (NTSRigk
assessment of herbicides history in evaluation of resistance and how crop rotation reduce
selection for resistance?

Forty-three rice fields were sampled mdomly in 2005 @ confirm the existence of cross
and multiple herbicide resistana#f E.oryzoides, E. cegalliandC. difformignvolvingALS
(penoxsulam, bispyribasodium) and ACCase Inhibitorcyhalofobbutyl). The same and
more fields resampled in 2011. In addition to that, greenhouse experiments were
conducted from 1995 to 2011 to monitor possible resistance populatiols edidiansand

G. aparineto ALS inhibitordhlorsulfuron and tribenwn-methyl) sampled from 13 winter
wheat fields.

A loglogisticdoseresponse curve was fitted to greenhouse dataEobryzoidesto obtain

EDQo On the basis of those dateesistance to ALS inhibitors was detected in 2 accessions
in 2005. On the otherhand, allE. oryzoidesaccessionsvere susceptible toACCase
Inhibitor in the same yearThe effective dose response levelki}, resulted in 36 and 9
resistant accessions to ALS ah@Case, respectivedjter re-sampling from same fields in
2011.

Most of E. crusggalliaccessions were effectively controlled with penoxsulam and cyhalofob
butyl in 2005. But, 4 accessions did not controlled with bispyrmatium and these
accessions were characterized as resistant. The number of resistant accegsificasitly
increased in 2011 and reached almos®4ib both inhibitors.
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OPENING SESSION 9

Of the 43C. difformigpopulations tested, 11 survived after treatments of penoxsulam and
bispyribaesodium in 2005. But, the application of four times recommended rate of these
herbicides resulted only-3% fresh weight reduction of 40. difformigpopulations in 2011.

The remaining 3 population with no evidence of penoxsulam and bispysitidiam
resistance were controlled with almost double dose of these herbicides.

A significantproportion of the populations in all species were found torme-target site
resistance (NTSR) after molecular assay in 2U&fget site resistance to ALS inhibiting
herbicides in 3 populations @&.oryzoidesvas determined by a mutation at codon Trp574

of the ALS gene which induces a leucine for tryptophan substitution. A mutation to
resistance at the position Alal22 was identifiedi. crs-galli populationsAn additional
mutation was found at the positio Pro197 in 5C. difformispopulations.Two different
mutations at 1781Leu and 204¥al were detected in thecyhalofobbutyl resistant E.
oryzoidesaandE. crs-galli.

The doseresponse curves of 13 populations on chlorsulfuron and triberumethyl show

that recommended field rate were enough to conti! radiansand G. aparinein most
cases in 1996. But, after 5 years later the species could not be effectively controlled at the
recommended herbicide rates and it show that these species are slowly beowmre
tolerant to the registered herbicides. However, the relative potencies showed that tolerant
populations ofB. radiansand G. aparinerequired up to twice the field rate in order to get
the same efficacy in 2008 he effective response level &0 resulted in 2 and 7 ALS
resistant populations t@B. radiansand G. aparinen 2011 respectivelyMolecular assays
showed that of all the plants treated witkhlorsulfuron and tribenurommethyl were
resistant due to NTSR, probably enhanced metabolism.

In conclusion, he problem of weed biotype resistance to the currently used herbicides is a
major issue as resistant weeds exhibit resistance to multiple herbicides and alternative
herbicides that provide effective control are not available in riBeme of he accessions
were strongly resistant toboth inhibitors and had 100% survival at 6 times the
recommended application rate. Most of these resistant accessions were from Marmara
NBEIA2YS LINBR2YAYlLyGte Ay O9RANYS Fy&op. | P
rotation. These studies indicate that resistance to both inhibitorEinryzoides, E. crus
galliand C. difformisare likely to continue to increase throughout Mediterranean regions,
and this may be prevented by use of mixtures temporarily.

The authors thank The Scientific and Technological Research Council of Turkey (TUBITAK)
for supporting the Project (Number TOVAG 1080371 and 1090521). We also tHanolto
AgroSciences for partially supporting rice experiments.
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Weed management in Europe at a crossroagi€hallenges and opportunities

t® YdzZRalZI t & . tNDHSNR En §. Christanser k. Edono@md L ®
B. Gerowitt,P. E. Hatcher, B. Melander, P. Neve, E. Pannacci, B. Rubin, J. C. Streibig
K. Torresen, M. Vurro
Aarhus University, Department of Agroecology, FlakkebjerglZDR Slagelse, Denmark
Per.Kudsk@agrsci.dk

On 14 June 2011 the EU Thematic Strategy on Pesticides came into force. The strategy
consists of 4 pieces of legislation of which Regulation (EC) No 1107/2009 to regulate plant
protection products in Europe and Directive 2009/128/EU to regulate theasadile use

of pesticides in Europe are the most important.

The Regulation No 1107/2009 replaces Directive 91/414/EEC and aims to harmonise the
authorisation of pesticides within the EU. Besides harmonising the authorisation procedure
the regulation alsointroduces new and stricter criteria for approval including hazard
criteria based on the inherent properties of pesticide. For active substances failing to meet
all the hazard criteria the assessment procedure will be stopped and approval cannot be
granted Substances demonstrating a less favourable toxicological profile but still satisfying
the hazard criteria may be approved as candidates for substitution and will be subject to a
comparative assessment. It is widely expected that several herbicide actjvedients
approved under Directive 99/414/EEC will not fulfil the new requirements and therefore
not be approved when up for feegistration. The tightening of the approval procedure
happens just as the EU had finalisedeview of all previous approvegttive substances

(ca. 1000) of which only 26% wereregistered.

Directive 128/2009 relates to the use of pesticides and is the first EU legislation ever
dealing with this aspect. Al EU Member States are required to develop National Action
Plans descring how they intend to implement a number of measures listed in the
directive e.g. education of users and distributors of pesticides and testing of application
equipment. An important component of the directive is the requirement that all
professional user of pesticides should comply with the general principles of Integrated
Pest Management (IPM) stipulated in the directive by 1. January 2014. IPM is seen as an
important tool in reducing the adverse effects of pesticides on human health and the
environment

The ongoing loss of active ingredients, the increase in the number of herbicide resistant
weed biotypes and the emergence of new weed species is seriously questioning the
sustainability of the existing, and largely herbiclslssed, weed management steajies
practised by most European farmers. Notwithstanding the directive many European
farmers have reached a crossroads where weed management strategies need to be
rethinked.

In this presentation the weed management tools available to farmers or under
devdopment will be presented and examples will be presented on how weed management
strategies can be redesigned incorporating the principles of IPM.
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Plant biology revisited to understand invasion success

HaNf-f 6§ KNNBNJ
58I NIYSyid 2F . Az2fz23ex | yAld 902fz238 3 9@2f
10, CHL700 Fribourg, Switzerland
heinz.mueller@unifr.ch

Biological invasions still remain an enigma to ecologists and evolutionary biologists. A
RSGFAfTSR &aiddzRé 2F G(KS LIyl AydlFRSND& 0A:
elucidate genotype by environment interactions may help to unveil the sucdessnoe

plant species to invade new regions and habitats.

I will illustrate this for the European native and highly invas@entaurea stoebe
(Asteraceae), which experienced an exceptionally high shift in cytotype frequency and
climatic niche towards drieand warmer habitats during its invasion into North America.
Thus, this represents a great opportunity to elucidate potential underlying life history and
performance traits.

Both diploid (EU2x) and tetraploid (EU4x) cytotypes occur in Europe, but ordpltéts

have been recorded so far in North America (NA4x). In EU, the 4x cytotype expanded its
range from SE towards N and W, mainly facilitated by disturbance, but niche limits of both
cytotypes remained fairly stable. In NA, we identified two focal iiction points both
around 1890, one in the pacific North West (SW Canada) and one at the Atlantic coast (NY).
Niche limits changed only little during the invasion in the East, but they largely expanded in
the West, being more pronounced in disturbed halbt

In the talk, main emphasis will be given to disentanglegataptation (through differences

in traits and plasticity of EU2x vs. EU4x) from post introduction evolution (EU4x vs. NA4Xx)
to explain differences in the spattemporal dynamics of the obseed range expansions

and invasion routes, using our extensive experimental data. Our results showed that
multiple introductions, biotic release, plasticity (for early establishment) and directional
selection allowed to conquer the novel environment with@ss than a centuryinvasion

into drier habitats in the West constituting a niche shift allowed to dominate the less
competitive vegetation €. stoebd & | & RNA @S NEoth prefadajitdtich aadS a G H |
rapid evolutionary change contributed to theviasion of the tetraploid cytotype, but at the
demographic levelit was onlypostintroduction evolutionary changehrough positive
selection for traits related to increased reproduction in 4xNA vs. 4xEU that promoted the
invasion success.will concludeby outlining the strengths and limitations of this novel
multi-forked approach and advocate its broader use for other study systems.

Our relevant publication on this study system can be found at
http:/mww.unifr.ch/ecology/groupmueller/publications

16" EWRS Symposium 2013, Samsun
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Genetic diversity of bittersweet$%olanum dulcamard.) a native weed across
Europe

P.Poczai,Varga,J & @1 y Sy
Department of Biosciences, University of Helsinki, 00014 HeKimkind
peter.poczai@gmail.com

Bittersweet Solanum dulcamalaa European native weed, is widespread across a variety
of habitats and often occurs as a coloniser of open, disturbed, ephemeral environments or
wetlands, although it is also found in mouitehabitats and on forest edges. This diploid
species is also found in North America, where it can be considered as an invasive species
that is becoming naturalised. It serves as an alternative host for many agriculturally
important diseases including theotato quarantine pathogerRalsonia solanacearum
(Smith) Yabuuchet al., causing bacterial wilt, an@hytophthorainfestans(Mont.) de Bary,

a dangerous oomycete that is the causal agent of late blight. We sampled natural
populations found in Europe and nalyzed them with conserved DNi&rived
polymorphism (CDDP) and intréargeting (IT) markers to assess genetic diversity found
within and among the populations. We found that there is limited genetic variability within
the collected S. dulcamaraaccessions, with a greater proportion of allelic variation
distributed among populations and considerably greater population structure at higher
regional levels. Although bittersweet is an outcrossing species, its population structure
might be affected byts perennial sefcompatible nature, reducing genetic diversity within
regional populations and enhancing inbreeding leading to high interpopulation or spatial
differentiation. We found that populations have been separated by local selection of
alleles, esulting in regional differentiation. This has been accompanied by concurrent loss
of genetic diversity within populations, although this process has not affected sgeuels
genetic diversity.

16" EWRS Symposium 2013, Samsun
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Emergence of several rare arable weeds from winter cerféslts

J.Torrd>  a &, NWMdiX AJERe¥; J. RecasefsA. RoyeEsndl
'Cdzy Rl OAs -IRTAY (I NB ! RJ
2Universitat de Lleida, ETSEA, Dep2 NIi 2 F NHzO G A Odz G dzNF = . 2t
25198 Lleida, Spain
joel@hbj.udl.cat

Due to agriculture intensification and to natural habitat lost, a lot of arable weed species
are currently in clear regression. To preserve them, it is necessary to know their biology
and response to the different management techniques used, like the ofpsoil tillage.

This information is necessary at species level for conservation purposes. The objective of
this research is to study the emergence of several rare arable weed species at two burial
conditions.

Seeds from 29 rare arable weed species wenerson 4" November 2011 at two depth
conditions: constant 1 cm depth and homogeneously distributed from 2 to 10 cm depth.
The experiment had a complete randomized design with four repetitions per depth.
Elementary plots had 0.5 x 0.5 m. For each sped@st@ 1000 seeds/plot were seeded.
Emergence was weekly monitored through destructive counts from sowing until 18th May
2012.

The emergence ranged from 0 to 71% depending on the species. Two periods of
emergence could be identified: auturwinter and spriig. 18 species emerged mainly in
autumng A Y GSNE S6KAfTS mm &LISOASa akK2sSR | aS02
overall emergence). The species showed three patterns: those with equal emergence at
both burial depths (13 species), species with highmerence at 1 cm depth (14 species),
and species with more emergence at 2 to 10 cm depth (2 species). Seed traits like size
could partly explain these results. This information, at species level, is necessary to
understand how tillage affects these rareablte weeds to preserve them in our agro
ecosystems.

16" EWRS Symposium 2013, Samsun
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Modeling weed emergence d?Polygonum lapathifoliumL. and
Solanum nigrunL. in maize

V. Gasparini, R. Masin, D. Loddo, G. Zanin
DAFNAE Department of Agronomy, Food, Natural resources, Animal€Ean@onment
''YAOPSNEAGE 2F tlR20OF ! DwLth[L{Zchayl S RS
valentina.gasparini.3@studenti.unipd.it

The agronomic importance of knowing weed emergence patterns has been recognized for
many years and several studieave been conducted on weed emergence dynamics with
various approaches. Predictive weed emergence models can estimate, in a given moment,
the percentage of weeds that have already emerged and the successive seedling
emergence dynamics. Therefore they may bseful to achieve wetimed and efficient

weed control, both chemical and mechanical. There is no universal best approach to create
an accurate model, since it depends on many factors, such as climatic characteristics of the
area, cultivation practicesetc. A commonly used approach is the hydrothermal time
concept, based on the idea that seeds need a certain amount of hydrothermal time to
germinate. The aim of the this research was to model weed emergence of Polygonum
lapathifolium L. and Solanum nigrumto enrich and improve the information provided by

the predictive emergence model Alertinf. Base temperature required for the hydrothermal
time calculation of these weed species was calculated with an innovative method using
alternating temperatures. B water potential was empirically derived from field data
using an iterative process. Emergence dynamics were modelled using data of seedling
emergence collected from 2005 to 2012 in maize fields at two sites located in northeastern
Italy. Simulating em@ence dynamics based on hydrothermal time of species which
germinate only with alternating temperature is fundamental to increase number of species
predicted by Alertinf and consequently the richness of information provided by the model
for more effectivey timed weed management.

16" EWRS Symposium 2013, Samsun
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Do arable and aquatic weeds have anything in common?

H. Kaehmer', J. Haur§
Kantstrasse 20,465719 Hofheim, Germany
2UMR INRAAGROCAMPUS OUEST Ecologidey 1 S RSa 902aealisySacs
Brieux CS 4215, 35042 Rennes Cedex, France
KraehmefHoftheim@tonline.de

For farmers, weeds are plants which compete with their crop, reduce yields, impede their
harvest, or reduce the quality of their products. Tioodern citizens, the production
purpose seems not to exist in aquatic systems. Many scientists even try to avoid the term
weed for aquatic plants. Invasive species or too dominating species are, however, not on
their wishtlist. Species causing turbidity leading to algal bloom in lakes or rivers are also
regarded as undesired. In fact, the interest of man is affected by weeds e.g. in fishing
ponds, swimming facilities, boating sites or when the quality of drinking water is in
jeopardy. The abundance of aatic weeds is a result of the evolutionary pressure as
caused by man. Rice and irrigated crops are some kind of interface between agricultural
weeds and pure aquatics. Despite common foonamental aquatics, water primroses can

be used for the descriptioaf characteristics in negultivated areas. Several morphological
features of aquatics and arable weeds can be used to demonstrate evolutionary co
developments. Aerenchyma modifications exemplify this aspect. Lysigeny (creation of
aerenchyma by cell deathand schizogeny (creation of aerenchyma by cell separation) in
roots are common processes of species adapted to temporary water logging on dry arable
land or of species on irrigated land. These processes have been described by several
authors in detail bt have not been discussed as weediness factors yet. Shoot
modifications are usually caused by various aerenchyma formation processes also. Some
morphological characteristics should even allow conclusions on species with a marshland
origin before their carer as weeds. Physiological traits such as the tolerance to high
nutrient levels and biodiversity issues are additional features both functional groups,
aquatics and arable weeds, have in common. New global weed distribution maps proof
that most aquatic ad dryland habitats of industrialized countries are dominated by a few
ALISOASA SAGK LI NBy(dfeé aadzlSNA2NE (NI AGaAd
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Seedling emergence @@henopodium albunas a function of thermal time irsoil
profiles

A. Taab, M. Akbart, M. Mottaghi ShahpdrS. Anbafi
'Dept. of Agronomy and plant breeding, Faculty of Agriculture, Ilaivetsity, 69315516,
llam, Iran
“Dept. of Crop Production Ecology, Swedish University of Agricultural Soigpmsssia,
Sweden
a.taab@mail.ilam.ac.ir

Chenopodium alburh. (common lambsquarters) is one of the world's worst weeds in many
crops. Quantification of factor regulating seedling emergence e.g. temperature is crucial to
predict seedling emergence of a wkespecies in the field. The seedling emergence
behavior was studied with seeds 6f albunburied at soil depths of 0, 2, 4, 6, 8, and 10 cm

in outdoor pots The experiments were conducted in a strip plot design with four
replicates. The numbers of emergededlings were counted and seedlings were removed
regularly until late May when no more seedlings emerged. Soil temperature was recorded
at all depths during the experimenthe base temperature of 3.5 C was estimated for the
seed germination. The cumuieg¢ seedling emergence curves were regressed using a three
parameter Weibull model. The thermal time (GDD) requirement to start seedling
emergence at soil surface was estimated to be 27.8, 28.4, 28.9, 31.8, 102, and 150 GDD,
respectively, for seeds burieat depths of 0, 2, 4, 6, 8, and 10 cm. The model could well
explain the cumulative seedling emergence (R2= 0.60 to 0.92) albumas a function of
GDD. Seedlings @. albumshowed the capacity to emerge, from all depths, over an
extended period of timefrom mid February to mid May, as shown in two years of
experiment. This characteristic might be the reason for the seriousness of field infestations
with C. album

16" EWRS Symposium 2013, Samsun
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Seedling emergence dfaccaria pyramidataas a function of temperature and
soil depth

A.Taab, M. Akbari
Dept. of Agronomy and plant breeding, Faculty of Agticaltllam University, 6931516
llam, Iran
a.taab@mail.ilam.ac.ir

Vaccaria pyramidatdMedik. cowherb) is a common weed in rainfed crops. Quantification

of factors regulating seedling emergence e.g. temperature is crucial to predict seedling
emergence of a weed species in the field. The seedling emergence behavior was studied
with seeds ol. pyramidateburied at soil depths of 0, 2, 4, 6, 8, and 10 cm in outdoor.pots
The experiments were conducted in a strip plot design with four replicates. The numbers of
emerged seedlings were counted and seedlings removed regularly until late May when no
emergence wa®bserved any more. Soil temperature was recorded at all depths during
the experiment.The base temperature of 2.6 C was estimated for $bed germination.

The cumulative seedling emergence curves were regressed using a three parameter
Weibull model. Thehermal time (GDD) requirement to start seedling emergence was
estimated to be 25.0, 38.7, 34.0, 43.9, 50.1, and 60.0 GDD, respectively, for seeds buried at
depths of 0, 2, 4, 6, 8, and 10 cm. The model could well explain the cumulative seedling
emergence(R2= 0.93 to 0.97) of. pyramidataas a function of GDD. Large numbers of
seedlings o¥. pyramidataappeared to emerge from all depths, over a short period of time

in February as shown in two years of experiment. The seedling emergence was low and
sporadc after this time. These results demonstrate that it should be possible to control
large numbers of seedling early in the season with a single weed control measure.
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Seedling emergence @arthamus oxyacanthaffected by soil depth and
temperature

A.Taab, M. AkbarM. Mottaghi Shahpar
Dept. of Agronomy and plant breeding, Faculty of Agticaltllam University, 6931516
llam, Iran
a.taab@mail.ilam.ac.ir

Carthamus oxyacanth. Bieb. (wildsafflower) is a troublesome weed especially in
rainfed cereals. Information on seedling emergence of this species is necessary to improve
the control of this weed in the cultivation. The seedling emergence pattern was studied
during two years with seedsf €. oxyacanthduried at soil depths of 0, 2, 4, 6, 8, and 10

cm in outdoor pots The experiments were conducted in a strip plot design with four
replicates in 2010 and 2011. The numbers of emerged seedlings were counted and
seedlings were removed regulgruntil late May when no more seedlings emerged. Soil
temperature was recorded at all depths during the experimévibst of the seedlings
emerged in February to early March at a depth of 0 to 8 cm with slightly delayed
emergence depending on seedling deptifter this period, the seedling emergence was
low and sporadic. Seedling emergence was negligible and sporadic at a depth of 10 cm in
2010. The total seedling emergence was 45.5 % for seeds placed at soil surface, it increased
when seeds were buried @& cm depth (88 %) followed by a decrease at the rest of the
depth. It reached its minimum (5.5 %) at the depth of 10 cm. Total seedling emergence did
not show a consistent pattern in 2011 and the emergence percentages were between 23.5
to 49.8 % in all daps. Further analysis was done using time and thermal time calculations.
According to the regression model, the emergence time lag (delay) increased linearly with
depth.
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Seedling emergencef Vaccaria pyramidataaffected by soil depth and
temperature

A.Taab, M. Akbart, S. Anbafi
'Dept. of Agronomy and plant breeding, Faculty of Agriculture, Ilaivetsity, 6931516
llam, Iran
2Dept. of Crop Production Ecology, Swedish Universitgrafultural Sciences, Uppsala
Sweden
a.taab@mail.ilam.ac.ir

Vaccaria pyramidatas found as a weed in rainfed grains. The seedling emergence pattern
was studied with seeds &f. pyramidataburied at soil depths of 0, 2, 4, 6, 8, and 10 cm in
pots outdoors during 2010 and 2011. The experiments were conducted in a strip plot
design with four replicates. The numbers of emerged seedlings were counted and removed
regularly until late May when no more seedlings emerged. Soil temperature was recorded
at all depths during the experimenin 2010, seeds of. pyramidatahad the main flush of
emergence from mid to end of February at all depths with some delay depending on
seedling depth. In 2011, the seedling emergence was low in seeds placed at thefaod sur
and started sporadically from mid February to early May. Seeds at depths of 2 to 10 cm had
the main flush of seedling emergence from mid February to early March. Total seedling
emergence was low for seeds placed at the soil surface in both yearsif22040 and
18.5% in 2011), it was increased at a depth of 2 cm (% 59.5 in 2010 and 51.3% in 2011).
This was followed by a decrease at lower depths and reached its minimum at 10 cm (30%)
in 2010. However, there was no significant decrease in total emeggaha depth below

2cm in 2011. According to the regression model the start of seedling emergence after
sowing is delayed by soil depth linearly.
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Modeling weed emergence in cucumbeCycumis sativus.)

N. Tursun, IE Akinci, M Sahin
Kahramanmara$utcuimam University, Agriculture Faculty, Kahramanmaras, Turkey
ntursun@ksu.edu.tr

Cucumber is among the major vegetables in Turkey. Modeling was carried out for eleven
major weeds to develop estimated models for weed emergence time in cucumber. Weed
emergence was observed for two years (2010 and 2011). Thermal time was used as the
independent variable for predicting cumulative emergence. Different-imagar growth
curves (ChapmaRichard, Weibull, logistic, Gompertz and cubic spline) were fitted to the
data sets of cumulative percent emergence for the different species and years using
genetic algorithms. Based on their emergence patterns, weed species were arranged into
three groups: 1) species with eaqberiod emergence Amaranthus retroflexus,
Chenopdium album, Heliotropium europaeum, Polygonum aviculare Solanum
nigrum); 2) species with wholperiod emergenceGonvolvulus arvensi€yperus rotundys
Cynodon dactylonP. oleraceaand S. halepengethat started early their emergence
processes but the emergence continued throughout the cucumbeiciitde; 3) the only
species with lategperiod emergence wa3ribulus terrestrisThe results obtained in our
experiments have shown a good synchrony betwéehe predictions obtained in different
years. Also, these results suggest that thermal time allows good predictions for weed
emergence and modeling weed emergence, which will help cucumber growers make better
crop and weed management decisions.
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Pollinators and the pollination efficiency in natural populations donochoria
korsakowii, a paddy weed in Japan

Y. Fujind? G:X.Wand? T. Tominada
1Kyoto University, Graduate School of Agriculture, Laboratory of Weed Science, Kyoto 606
8502,Japan
“SumitomoChemical, Hyogo 668655, Japan
3Meijo University, Faculty of Agriculture, Laboratory of Plant Conservation Science, Aichi
4688502, Japan
kokiwang@meijeu.ac.jp

MonochoriakorsakowiiRegel etMaack (Pontederiaceae) is an annual paddy weed found in
East Asialt has evolvedesistance to Al-Bhibiting herbicides in Japan, China and South
Korea.Meanwhile, with the number of individuals in western Japan decreasing rapidly, it
has beendesignated as a near threatened species by the Ministry of the Environment in
2007.Enantiostyly is seen . korsakowiiflowers, which was historically considered to be

a mechanism to promote pollination between heterostylous flowers, and it has been
shown to possess a function that inhibits geitonogarhy. this research we aimed to
demonstrate 1) differences in flower visiting insect fauna and pollination effects between
populations, and 2) differences in pollination effects between insect spetiesthen
investigated what environment and what kind of insects visiting the flower resulted in
opportunities for seed production and crepsllination occurring more easilfsrom the
results of this research, it was shown that 1) pollinatiovbfkorsakowiicertainly occurs
through the visit of large bees, 2) large bees assume behavior through which cross
pollination occurs easily, and 3) pollen is removed from the large stamen and small
stamens by the visits of large bees. It was also demonstrated that thebersnof the large

bee group are important pollinators fdvl. korsakowii Meanwhile, it was demonstrated
that flower visits by hoverflies were more typical in the currently numerous wild
populations of M. korsakowiiin Japan.From this research, the pollitian and pollen
removal effects, and also the probability of outcrossing occurring due to hoverflies were all
considered to be smallAccordingly, it is possible that if the flower visiting insects are
hoverflies alone, the quantity of seeds produced deses in addition to opportunities for
genetic diversity through outcrossing to be produced decreasing.

Also, the family ofLasioglossunor Halictisbees (small bees) most commonly observed
second to hoverflies clearly contributed to seed production as tieaye a high pollination
ability, but from their behavioral patterns, it was conjectured that they do not contribute
to crosspollination.
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Weed emergence under simulated arable and-tith conditions: Frst year
results

D. Loddo, V. Gasparini, R. Masin Zanin
DAFNAE Department of Agronomy, Food, Natural resources, Animals and Environment,

''YAGSNERAGE 2F tlI R2Ol ! DwLth[L{ZchayltS RS
donato.loddo@unipd.it

No-till management leads to beneficial effects on soil fertility preservation, erosion
mitigation and cost reduction. However, weed management strategies should be adapted
to notill field conditions. A field experiment was set up on November 2011 to compare
emergence behavior of three weed species\b(tilon theophrastiMedik, Sonchus
oleraceusL. and Sorghum halepensk. Perg and to evaluate if a single model could be
adopted to predict their emergence in arable and-tibmanagements. Two treatments
were perbrmed to simulate conditions of weed seeds in arable (seeds overwinter buried in
the soil and are affected by soil disturbance due to spring seedbed preparation) aiid no
managements (seeds overwinter on soil surface without any further disturbancae). Fo
100-seeds replicates were included for each treatment. Seedlings were counted weekly
from March 2012. Mean percentages of emerged seedlings were calculated for each
species, treatment and their combinationEmergence dynamics was modeled using a
logisic function from which time of 50% relative emergence (t50) was estimatadtorial
ANOVA (P<0.05) identified significant effects of species, treatment and their interaction on
percentage and t50 of emergence. Regarding emergence percentage, significant
differences were found between treatments fér. theophrastiand S. halepensebut not

for S. oleraceus Moreover, the two treatments of each species presented identical
emergence dynamics without any significant difference for emergence t50. These findings
may suggest that a single model could be adopted to predict seedling emergence for the
three species in arable and +#id systems. However, this experiment has to be replicated

to confirm these results under different environmental conditions.
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Germinatbn dynamism of twoRumexspecies affected by chilling duration,
moisture and light

H. R. Mashhadi, S. Archin, M. Oveisi, R. Tavai&bhri
University of Tehran, Faculty of Agronomy and Plant Breeding, College of Agriculture and
Natural Resources, Kar#jan
hrahimian@hotmail.com

This study was conducted to evaluate the effect of light, soil water content, and chilling
duration on seeds oRumex obtusifolius Land R. crispus Experimental treatments
comprisedseven chilling durations of 1, 2, 4, 8, 15, 21 and 42 days, soil water potentials of
FASEtR OFLI OAlGe o6C/ 0 oy C/ YR mkn C/ I|yR
duration light exposure immediately after exhuming the seeds (3) and Shaatiditight
exposure after 24 hours of water soaking (4). In general, a total decline of germination was
observed due to a decrease in soil moisture content in all light treatments except for short
duration light exposure after soaking. Also providing shduration light requirement
could supersede chilling requirement. Our results indicated that chilling requirement of the
seeds can be affected by light and moisture environment. Prolonged chilling duration could
also induce secondary dormancy in sometlighatments. Based on our observations in
both species, environmental factors did not affect the level and process of germination in
short duration light exposure aftersoaking. This type of information about seed dormancy
and germination oRumex spgould be used in weed management either with chemical or
non-chemical methods.
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Comparison of germination in tw&kumexspecies: Dessoil conditions affect
seed germination response to light?

S. Archin, H. R. Mashhadi, M. Oveisi, R. Tava&kbhri
University of Tehran, Student of Weed Identification and Management, Department of
Agronomy and Plant Breeding, College of Agriculture and Natural Resources, Karaj, Iran
archinshabnam@gmail.com

Photocontrol is a preventive method in weed management which aims to reduce
germination of photoblastic weed seeds. One of the basic researches in photocontrol is to
identify these species and their germination behavior in various environmental
circumstanes. In this study, germination behavior of tMRumexspecies in response to
three different light conditions was investigated after seed burial in the soil under two
different soil moisture environments during nine months. Results showed that both species
are positively photoblastic but their responses to soil moisture environment were
different. Under natural conditionRumex crispugurly duck) shows a peak of germination

in autumn and one in late spring, whilR.obtusifolius(broad leaved duck) seeds
germinated greatly in late autumn, winter and spring, all in presence of lightrispus
seeds became more sensitive to light when buried in dry soil and germination increased in
full light condition, while dormancy d®.obtusifoliuseeds seemed to allew&amore slowly

in dry soil. Overall, our results indicate that seasonal dormancy cycle would occur in both
species under natural moisture conditions, and also there is a possibility of environmental
factors replacing each other to satisfy germination regoients. Information gained in

this study would be useful in developing weed control programs for this species.
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Ludwigia sedioidesAn alien ornamental aquatic with invasive potential in
Sri Lanka

R.D.N. Debarawattak. Yakandawala
Department oHorticulture and Landscape Gardening, Faculty of Agriculture and
Plantation Management, Wayamba University of Sri Lanka,Makandura, Gon&MIR)
Sri Lanka
debarawatta@yahoo.com

Ludwigia sedioidgsan ornamental aquatic is not a naturally occurring plant in Sri Lanka.
However, recently concluded studies recorded this plant in many water bodies in the wet
zone of Sri Lanka. Therefore, it can become a potential invasive plant in the near future.
Theknowledge of the mode of propagation of invasive species is vital in the management
of biological invasions. Therefore, the present study was conducted to investigate the
propagation ability of vegetative parts L. sedioides.

In the first experiment, thee different maturity stages of stem cuttings each 15cm long
were planted in containers in a Complete Randomized Design. Terminal shoots showed the
highest survival rates. The shoot and root numbers as well as root dry weights of terminal
shoots were sigfiicantly higher (P<0.05) compared to middle and basal parts of the stem
cuttings. Thus, terminal cuttings have a better ability to spread compared to other stem
cuttings. Hence, the propagation ability of fragmented terminal vegetative parts was
investigaed in the second experiment. Terminal stem cuttings with six different lengths
(viz. 2.5, 5, 7.5, 10, 12.5 and 15 cm) were planted in containers in a Complete Randomized
Design. All cutting types regenerated into a new plant. However, 5 cm long terminal
fragments showed the significantly highest growth performance. Aquatic plants can spread
easily through fragmentation and manual removal is considered as effective for small
infestations. Therefore, repeated removal of all the plant parts can be suggestad as
ecologically sound management approach to prevent further spredd sédioides.
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Triticum boeticumas a new weed in Iranian wheat fields

S. Babaei, M. Yazdani, M. Farhangfar, H. Alizadeh
University of Tehran, Agronomy & Plant Breeding Departniargj, Iran
sbabaei@ut.ac.ir

In recent decades selective pressures due to weed control caused new weed or invasive
plants that required better management. Three experiments (laboratory, greenhouse and
field) were canducted in Karaj in 2011 to evaluate the biology and controli@icum
boeticumBoiss (Wild einkorn) as a new weed in wheat fields of western provinces of Iran.
The experiment was a complete randomized design with four replications in which
treatments wee arranged as factorial. The first factor was temperatures at six levels (5, 10,
MpX HANX Hp FYR on ¢/ 00X YR &S502yR4842002N)
bars). Herbicide treatments (diclofop methyl, fenoxapqpthyl, clodinafoppropamyl,
isoproturon + diflufenican, sulfosulfuron, metribuzin, mezosulfuron + iodosulfuron,
pinoxaden, and haloxyfepmethyl) were applied at recommended doses at two
phenological stages of wheat afid boeticumseparately.Results showed a significant
decrease in germination parameters at different temperatures by increasing osmotic
LRGSYyaAalfd 'Y2y3ad RAFFSNBYG GSYLISNI GdNBaxs
boeticumto zero percent. Greenhouse study indicatea@tfiveed biomass was reduced by

all herbicide treatments at both phenological stages two months after herbicide
application. Herbicides pinoxaden, sulfosulfuron and clodingfiagpargyl resulted in the
highest reduction of 70.4, 75.4 and 77.5%, respectjwynpared to the check. Therefore,
they can be recommended for controlling this weed in infested areas. Meanwhile reduced
biomass is a goal for lower competition, reduced seed production is a goal for lower
infestation on further years.
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Spread dynamicand agricultural impact of emergintya xanthiifoliain Central
and Eastern Europe

S. Follak S. Dullingér F. Esd| I. Kleinbauér D. Mose?®
!nstitute for Sustainable Plant Production, Austrian Agency for Health and Food Safety,
Vienna, Austria,
%\/ienna Institute for Nature Conservation and Analysis, Vienna, Austria
®Department for Biodiversity & Nature Conservation, Federal Environment Agency, Vienna,
Austria
swen.follak@ages.at

Iva xanthiifoliaNutt. (burweed marshelder) is a serious allergenic wpudlinated and
competitive weed originating from North America. The species has increased locally in
abundance and range in some parts of Central and Eastern Europe (CEE). Its invasion has
received much lesattention in CEE and has not been investigated systematically so far.
Given this current trend, it seems likely thatxanthiifoliamay create significant problems

for agriculture but also for human health in the medium term.

We provide an analysis dfsispread dynamics in ten countries of CEE including Austria,
Croatia Czech Republic, Germany, Hungary, northern Italy, Slovakia, Slovenia, Serbia and
Switzerland. We extracted distribution records lofxanthiifolia from a wide range of
sources (floristiditerature, national and international databases, unpublished data) up to
the year 2012. Based on >1,000 distribution records, we then reconstructed its -spatio
temporal invasion history and analysed its habitat affiliation and concurrent habitat shift. A
nichebased predictive modelling was used to assess the invasion risk of the study region
and its agricultural area by. xanthiifolia under current climate. Moreover, different
management strategies to halt or slow down its future spread will be evaluated

In CEE, the spread patteiindicates a distinct lag phase for xanthiifolia since the
cumulative number of all records was scarce until 1950, but has sharply increased since
then. Initially occupying mainly ruderal habitatsxanthiifoliastarted to invade crop fields
since the late 1950s. Approximately 10% of all records sénthiifoliafor which habitat
information was available, have been collected in crop fields and more than-foteths

of it after 2000. It is presently a commagricultural weed in the Slovakian Danubian
lowland, Vojvodina and in the Southern Great Plain in Hungary. In the other parts of CEE
the species remained restricted to ruderal habitats. Habitat suitability maps show that
almost >25% of the area of the studegion is prone to be invaded hyxanthiifoliaunder
current climate conditions. Sprirgpwn crops like maize, sunflower and sugar beet
followed by soybean are most at risk of being invaded by the species. Our results suggest
that |. xanthiifoliamay @use further impacts in crop fields most likely in agricultural areas

in the warm and continental parts of the study region.
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Silverleaf nightshadeSolanum elaeagnifoliupin the Jordan Valley: Invasion,
biology, phenology and chemical control

J.R.Qasem
Department of Plant Protection, Faculty of Agriculture, University of Jordan, Amman,
Jordan
jrgasem@ju.edu.jo

A field survey was conducted to assess the occurren@lahum elaeagnifoliunCav in

the Jordan valley during 2011. During the survey a field experiment was conducted on the
chemical control of this species. Our results revealed the presencestdeggnifoliumin

field crops, on roadsides, fallow lands, ground for livestock feedind, around water
resources. Different crops were found suffering from the effects of this weelliding
vegetables and fruit trees. The weed density was 10 to 60 plants panthpopulations
extended along the whole valley while weed individuals exhibewide morphological
variation. Hot pepperGapsicumannuurnm was most heavily infested, while the weed was
destructive in citrus Citrusspp.) and olive Qlea europaep orchards on certain sites.
Except metribuzin, all postmergence herbicides reducedieed growth and fruit
production compared with the control. The reduction of shoot dry weight ranged between
12 to 78% of the control. 2;B isoocotyl ester (0.93 a.i Iﬁ)a trichlopyr (1.38 | a.i h%) and
glyphosate (2.88 | a.i Hawere most effectiveand reduced the weed shoot dry weight by
78, 67 and 57% of the control, respectively. However, none of the herbicides prevented
weed revegetation although differences in weed density and stature between herbicides
treatments were evidentAdditional treament of the revegetated weed severely reduced

its density and growth. It is concluded th&telaeagnifoliumis an invasive, troublesome
noxious weed recently introduced to Jordan while more than a single application of most
effective translocated herbides was necessary to exhaust weed recovery.

16" EWRS Symposium 2013, Samsun


mailto:jrqasem@ju.edu.jo

SESSIONWEEBIOLOGY ¢ Posterpresentations 31

Environmental effects orDigitaria sanguinalisgrowth, seed production and
dormancy

F. H. Oreja, B. de la Fuente, D. Batlla
Buenos Aires University, Agriculture Faculty, Department of Vegpetdliction. Av. San
al NI Ny Rilalg)dBdendas Aigs, Argentina
orejafer@agro.uba.ar

The success digitaria sanguinali®n summer crops in Argentina is due to its capacity to
produce large number of seeds and to escape the chemical controls by successive cohorts.
Both processes are modulated by the effect of the environment on plant growth,
development and seed dormancyhd objective of this work was to study environmental
effects on plant growth, seed production and dormancy Dn sanguinalis Three
experiments were done during summers of 2011 and 2012. Field experiments were carried
out with five replications each. Traaents in Exp. 1 were different levels of shading (0, 50
and 80%) and in Exp. 2 different light qualities around the panicles (low R (red) :FR (far red)
ratio, reduced blue light and controls). Exp. 3 was a factorial experiment with three
replications combiing presence of soybean (with or without) and soil fertility (high, low
and medium level). The seeds sown in the experiments were collected from soybean fields
in the previous autumn. The experiments were carried out on pots, placed in the
experimental 8t R 2F CF OdA G R RS ! ANRY2YNI 0! yAgS
the end of experiments biomass and tillers per plant were determined and seeds were
O2tt SOGSRd DSNNAYLFGAZ2Y (S&ada&a 6SNB OF NNASR
light. In 2011 shading had no effect on seed dormancy, but in 2012 reducing 50% and 80%
of intercepted radiation reduced seed dormancy by 26 and 35%, respectively. No
differences were found on seed dormancy among seeds exposed during the reproductive
stage to lowR : FR ratio, reduced blue light and controls. Plants growing with low soil
fertility and without soybean showed lower dormancy than the rest of the treatments
during 2011 but not during 2012. In both years plants growing without soybean showed
the highestnumber of tillers, biomass and seeds per plant and increased with the
availability of soil resources. Among the studied environmental factors, shading during the
reproductive phase of the weed was the only one affecfingsanguinaliseed dormancy.
Compdition with soybean reduced the growth and seed production of the weed.
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Quarantine weed seed determination in Anis€ifmpinella anisunlL.) seed lots
from Turkey to be exported abroad

YO YY. &kaf
Bornova Plant Protection Research Station Managgg nnn . 2Ny 2 @F T1 YA
koraykacan@yahoo.com

This study is the analysis of the quarantine procedure to determine the amount of weed
seeds contained in the exported anideirfipinella anisunt..) to foreign countries during

the 20162011 period. The total amount of the product to be exported was 150,000 kg.
Every 10,000 kg anise product intended to be exported, 1 kg samples were taken on
different dates using the method of fedlleatory sampiig. With the help of forceps under

a stereo microscope, weed seeds were separated from samples taken from anise seeds. As
a result, a total of 57 g of quarantine weed seed samples was determined every 15 kg of
seeds of anise. This amount of weed seedsesponds to a 0.380 seed admixture on a
weigh basis. These weed seeds belong to 11 botanical fam(ifesaranthaceae,
Primulaceae, Apiceae, Asteracea, Brassicaceae, Euphorbiaceae, Papeveraceae, Lamiaceae,
Rubiaceae, Poaceae, Leguminosa®luding 15 majorweed species. Among them
Amaranthus albud.., Anagallis arvensi&. , Bifora radiansBieb., Centaurea cyanus. ,
Caucalis platycarpok., Descurania sophigl.), Erysimum repandunt., Euphorbiaspp.,
Fumaria parvifloraLam., Galeopsis bifidaBoen., Galium tricornutum Dandy., Lolium
temulentumL., Myagrum perfoliatumL. ,Neslia apiculataFisch.,Sinapis arvensik. and

Vicia spp. had the highest contamination rates. In this studlye rate of weed
contamination in Anise seeds can be acceptablewe\er, the seeds of anise were,
contaminated with weed seeds in spite of beeing seed clednedelectors. This shows

that well-developed technical specifications for the prevention of contamination need to

be observed by seed cleaning selectors.
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Suicidalgermination of some broomrape species under the influence of
polymeric particles

S. Demirba’s H. N. Gorkem S. Sagb4sO. Acal, N. Sahinér
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sefer.demirbas@gmail.com

Orobancheand Phelipanchespp. (broomrapes) are obligate root parasites, completely
devoid of leaves and chlorophyll. Their growth and development fully depends on their
hosts. Seed germination of these plants depends on chemical signal molecules released
from host plantsPhelipathe aegyptiaca(Pers.)Pomel and Orobanche cumanaVallr.
seeds were used for determining the germination induction capacity of polymeric particles
in this study P. aegyptiacaeeds wereollected from infested pepper and tomato fields in

41 yI 11 £)3. cubatesded dvere collected from an infested sunflower field in

¢ $1 AN RI SNandpartitdhs| feparetd frontarboxy methyl cellulose (CMC) are
usually obtained from cell walls of green plants. this study CMC particles were
synthesized using DVS as a crosslinker via a swat@r microemulsion polymerization
technique. The dried CMC particles were used in loading experiments by soaking the
particles in Nijmegeti solution for 24 h.The broomrape seeds wesurface sterilized and

the sterile seeds were sown in sterile petri dishemtaining wetted paper with sterile
water. Every petri dish was stored for seven days in the @arktratification. After this
period, 1 ml germination stimulant (1, 5, 10 mgidiimegenrl and1, 5, 10 mg/L loaded
Nijmegenl polymeric @rticle) was applied to each petri dish. After the application, the
seed germination was checked throughout ten days. The photographs of the seeds were
taken under an Olympus BX51 microscope iraeept Altra20. It was observed that the
lowest and slowest germination induction with 4.23 % was achieved with a solution of 10
mg/L polymeric particles foP. aegyptiacaseeds at the end of the study. FOr. cumana
seeds, this result was 0.88 % with dusion of 1 mg/L polymeric particles. The highest
germination induction was 18.92 % with a solution of 1 mg/L polymeric particleB.for
aegyptiacaseeds. It was 2.89 % with a solution of 10 mg/L polymeric particle® for
cumanaseeds. The germination relaed 0.79 % foP. aegyptiacaseeds and 4.66 % f@.
cumana seeds in the control groupdAll data were analyzed by using SPSS 17.0 for
Windows andevels of statistical significancé the results were determined as P <0.005.

We have thought that the germination of broomrape seeds under the influence of
polymeric particles could provide losigrm protection in control method of parasite
plants.
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Effects of excessive soil moisture on sieag emergence of upland weeds

T.Imaizumi, H. Watanab@l. Asai
National Agriculture and Food Research Organizafisukuba, laraki, Japan
toima@affrc.go.jp

In Japan, soil moisture of soybean fields is often excessive as many of these fields are
converted paddy fields. In addition, tHeelds are often submerged as parts of a paddy
upland rotation system. Soil moisture is an important environmental factor affecting
seedling emergence. However, its effects on seeds of upland weeds are not well
documented. In this study, effects of excesssoil moisture on 12 upland weeds were
SOl tdzd i SR { SSRa 6SNBE O6dz2NASR Ay LI LFAGAO 0o
locations of different water levels: a moist location where the groundwater level reached to
10 cm below the soil surface the box, and a control location with upland conditions.
Experiments were conducted over three years (22002). In 2010, seedling emergence
rates were increased in moist soils compared with dry upland soils for 7 species, including
Echinochloa crugalli and Bidens frondosaHowever, this increase was observed onliin
frondosain 2011. In that year, seedling emergence rates were reduced in 5 species
including E. cruggalli and Amaranthus hybridusWe hypothesize that the effects of
excessive soil moistet on seedling emergence depend on the degree of seed dormancy,
because in general, dormancy was lower in 2010 than in 2011. The effects of seed
dormancy were also observed in 2012. Seedling emergence of dofnamtisgalli and A.
hybridusseeds was redred but seedling emergence of ndnrmant E. crugyalli and A.
hybridusseeds was increased or unaltered in moist soils.
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Evaluating the efficacy of mechanical and chemical scarification on dormancy
breaking ofAbutilon theophrastiMedik. seeds

M. J.Babaie Zarch, S. V. Eslami, M. Roozkhosh, S. Mahmoodi
Department of Agronomy, Faculty of Agriculture, Birjand University, Birjand, Iran
javadbabaei67@gmail.com

Most weed species acquire different types of seed dormancy because of some ecological
adaptatbns to environmental conditions. Dormancy results in seed dispersal over time and
supports weed seeds survival in disturbed habitats.

To evaluate the effect of different scarification treatments on dormancy breaking of
Abutilon theophrasti (MED.) (Velvetlaf) seeds, a completely randomized design
experiment with three replications was conducted at Research Laboratory of Faculty of
Agriculture, Birjand University in 2012. Scarification treatments included acid scarification
using sulfuric acid 98% (1, 2,84,16 and 32 minutes), soaking seeds in boiling water (5, 10,
20, 40, 80 and 160 seconds) and mechanical scarification using sandpaper (three intensity
levels).

Results showed tha. theophrastseeds possessed a deep primary dormancy, so that they
could not germinate greater than 8% at the time of collection. There were significant
variations amongst different treatments in terms of dormancy breaking.afheophrasti
seeds. The highest and lowest germination percentages were caused by soaking in boiling
water for 40 seconds (96%) and scarification with sandpaper level 1 (22%), respectively.
This study clearly reveals thAt theophrastipossesses a physical type of dormancy and
seed coat is the major constraint against its germination.
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Physiologicalndices of weed species effects at different density on corn(Zea
maysL.) growth

G. Mahmaidi, A. Ghanbari. F. HossainpanahiA. Mohammad Abadi
Ferdowsi UniversityAgriculture FacultyDepartment of Agronomy: Weed Science Group.
Mashhad, Iran
Gh_domestica@yahoo.com

Crop density is one of the usage tools in sustainable agriculture to carry out integrated
weed management. This study was conduciiedesearch field of Ferdowsi University of
Mashhad,Iran. Four levels of corn densities (5, 6, 7 and 9 plar‘fb /and four levels of
species diversity were used including complete control, broad leaved cocooh @nd
grass weeds grass controldorn and broadleavgsand without control ¢orn, broadleave

and grass weeddy weeding. All species sampling were done at five stages from 42 days
after planting up to the end of growth period. Crop growth rate (CGR), total dry matter of
weed (TDMw), total dry matter of corn (TDMc) and seed yield per ha (Xyrofvere
measured. Results showed that TDMc was minimum at 9 and 5 plahin/the early
growth period, while it was highest at 9 planﬁrby the end of the growth period. Also,
TDMc increased by 46% with increasing density in the weed free contradaftetrends

were observed for CGR. It was found that broad leaved weeds were more effective than
grass weeds (causing 60 and 34% lower CGR reduction, respectively) on corn growth. Also
SY in low density was significantly less than that in great densitthefmore, inter
competition at 9 and 7 plant /mwas more effective than intraompetition, but
competition had no significant influence on SY at low density (5 and 6 pl&nt /m
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Predicting emergence dflordeum spontaneunecotypes collected from
different climates of Iran

H. PourAli', H. Alizadeh M. Oveidi, E. Davati
lDepartment of Agronomy & Plant Breeding, University of Tehran, Karaj, Iran.
2Department of Agronomy Sciences, Abureihan Campus, University of Tehran, Iran.
®Science & Research Bramghhe Islamic Azad University in Tehrian.
Pourali.hasan@ut.ac.ir

Wild barley Hordeum spontaneum )Lis an annual invasive weed that in recent years has
become increasingly problematic in Iranian wheat croppigpwledge of patterns of
annual emergence of this specisbould provide helpful information for management
decisions.

Therefore, six H. spontaneum populations collected from different climates around Iran
were sown in fields in a complete randomized blocks design with 4 replications. Seedlings
were counted using the fixed quadrates atl8y intervals until no emergence @ared any

more. Nonlinear regression was used to describe cumulative seedling emergence of each
ecotypes against thermal time.

Parameter estimates indicated appearance of populations in the field with different
patterns. The Kermanshah provinpepulation was the first in which seedlings emerged
after receiving 67 growth degree days (GDD) followed by the Khorasan province
populations which emerged-&eeks later (76.6 GDD). Tehran and Ghazvin provinces
populations showing similar patterns appedrén the field at a GDD of 83.4. Fars and
Khozestan provinces were the last populations that emerged in the field after receiving 83
and 88 GDD, respectively. There was a significant clustering in the emergence patterns
based on climate conditions from whee seed populations collected. For instance, the
commencement of emergence was with a significant delay in populations from relatively
warm climates.
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Determination of essential oils oBalvia sclaredL.) populations collected from
Tokat provinceTURKEY

M.Yilats Lo “Tad 2 3t dz
'Gaziosmanpasa University, Artova MYO., Organic Farmer Programe,-Ne/sT
2Gaziosmanpasa University, Faculty of Agriculture, Plant Protection Department,-60240
TasliciftikTOKA
8 Gaziosmanpasa Universitiyaculty of Agriculturddepartment of Fieldcrop$0240
TasliciftikTOKAT
melih.yilar@gop.edu.tr

The genusSalvia(Lamiaceae) includes nearly 900 speciBalvia sclared. populations

were collected fromTokat provinceduring the 2012 growing period near the cities of
Resadiye, Artova, Almus, Turh@ihe essential oils from the dry aerial parts®fsclarea

were obtained by hydrodistillation and analyzed by gas chromatograpdss
spectrometry. A total of 44 compoundsere identified in total oil composition. Major
components of the essential oil fromSal RA&8S &l YLX S 6 SNen€Sy OK
GHODP A0S /I NBE2LIK&ffSyS 2EA-RSpied (43609 whiled) =/
GKS&aS 2F | Nhend(23.28Y5 Rdichene (22.00%), Caryophyllene oxide

0 M ¢ ® T-TErpied (8.10%) and Isocaryophyllene (6.31%). Simitagpr components of

plants from Almusg S NEPinene (34.76%), Fenchene (21.15%), Caryophyllene oxide
OMmMOn-wSHEA B2  6Rbupbmngie (5.11%). Rijoricomponents offurhal (A)

5 SNB OF NBE2LXKeftSyS 2EARS 0 WPingnp M(1205%), CSy
Camphor(5,97%) and Isocaryophyllene (4.96%), wiler components ofurhal (B) were
CSyOKSyYy S &imgneb(i686%)> Caryophyllengide (11.35%), Isocaryophyllene

6 n ®n w: 0-TerpigflR(3.85%). Theseesults show the wide diversity of major
components of essential oils amoBg sclare@opulations.
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Determination of cardinal temperatures for germination duphorbia maculata
and E.heterophylla, introduced weeds in the soybean fields of Iran

R. Asgarpour, R. Ghorbakl. Khajeh Hosseini
Agronomy Department, Ferdowsi University of Mashhad, Iran
rasgarpour@gmail.com

Euphorbia maculatandE. heterophyllatwo summer annual weeds, have been introduced

in soybean fields in the Golestan province, Iran, in recent years. Due to the presence of
these species, the weed flora species have changed. In order to investigate if germination
ability contibuted to this invasion we aimed to determine their cardinal temperatures of
germination. A laboratory experiment was conducted at constant temperatures including,
MAX Mp X HANX onX opX nn YR np c/ G6AKHK |
in a completely randomized design with eight replications in Ferdowsi University of
Mashhad. Nodinear regression methods were used, including -freeameter Beta (FPB)

and Intersectedines (ISLE. maculatadid not germinate at temperatures below @0 ® ¢ K S
lowest and the highest germination percentage and germination rates were observed at 25
FYR opc/ X NBaALISOGAGSted ¢KS KA HK&&dphyllay R
6SNBE MMPH | YR mdon aSSR z2:kRI& I dermiogion | yR
percent of this species (768%) occurred within the rangeof26pc / @ . | &S G SYL
2LIGAYdzY GSYLISNI GdzNBE ' yR OSAt Ay FE ninfuMtERdNI G dzN
Mns oo | yRheterophyllarespedilj]
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Genett diversity and relationship analysis among accessiond@gilopsssp. in
Turkey using amplified fragment length polymorphism (AFLP) markers

| Kayd’s | © 4°dF. WidinWESdyS N &, 5. SNIRkaya
'Department of Agriculture, Plaftrotection, Van Yuzuncuyil idersity, Van, T/&5080,
Turkey
2Department of Chemistry, Biochemistry and Biotechnology Programs, Middle East
Technical Univsity, Ankara, TR6531, Turkey
3Department of Biology, Uludag UniversityrGkle, Bursa, FR6059.Turkey
4Department of Field Crops, Agricultural Faculty, Ordwedsity, Ordu, T/2200, Turkey
ilhank@yyu.edu.tr

Amplified fragment length polymorphism (AFLP) DNA markers were used to assess the
genetic diversity and relationships between 55 accessions of geegiops including the
species Aegilops triuncialisL. (UUCC)Aegilops geniculataRoth (MMUU), Aegilops
cylindricaHost (CCDD) andlegilops umbellulat&Zhuk (UU). The samples were collected
from Aegean region and East Anatolia, Turkey. 16 AFLP selective primer combinations
generated a total of 3200 polymorphic amplification productsAggilopsaccessions we
analyzed using the data analysis software, unweighted-grainp method arithmetic
average (UPGMA) method and numerical taxonomy and multivariate analysis system
(NTSYSpR.02k). The similarity index coefficients were calculated according to simple
matching coefficient. Using 16 AFLP primer combinations, species from Aegean region and
East Anatolia were clustered as four major groufsgilopsspecies having U genome
clustered together and\. cylindricahost was out grouped.
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The effect of anaerobic diggtion in experimental and commercial biogas
reactors on weed seed survival

P.R. Westerman, B. Gerowitt
University of Rostock, Faculty of Agricultural and Environmental Sciences, Group Crop
Health, Satower Str. 4818051 Rostock, Germany
paula.westerman@umriostock.de

Crop biomass is used in-termentation with animal manure to produce biogas, as a
durable alternative to fossil fuel. The digestate, the leftover after anaerobic digession,
usually returned to the field as a crop fertilizer. If weed seeds survive the biogas process,
the use of contaminated digestate could contribute to the spread of weeds, which can be
particularly troublesome in the case of invasive weeds. Conditioigeitsogas plants can

be extreme, leading to thermal, biological or chemical inactivation of the seeds. Potentially
highrisk species include those with hard seeds (physical dormancy). In this study, the
probability that weed seeds survive exposure to thenditions in biogas reactors was
investigated. Seed survival chances were estimated for a range of weed species in
SELISNAYSYGlFt ol 0K NBI OG2NE terospeciésfbutbon R S
theophrasti Medik., Datura stramoniumL., Erodium &utarium (L.) Aiton, Geranium
pusillum L., Malvaneglecta Wallr., Viciatetrasperma (L.) SchrebBromussecalinusL.,
Lycopersicon esculentum (tomato),Rumex obtusifolius., andStachusarvensisL)) and
commercial continuous biogas reactors (CST®RJ( # ¢ /9 @ exposurereactor 1, 800 m

HRT 35 d; reactor 2, 20003mHRT 70 dfive species,A. theophrasti M. neglecta
Chenopodium albunh., Fallopia convolvulug [ @0 | @ L.¢s¢ul@fiul Batofidd of
100-300 seeds were exposed inside small{ineshed bags. Prior to and immediately after
exposure, seed viability was determined using a combination of germination testing and
tetrazolium staining.

Weed species clearly differed in their abiltty survive anaerobic digestion. Species with
physical dormancy were more likely to survive anaerobic digestion in experimental batch
reactors (up to 58%) compared with species whose seeds lack a-wgtermeable layer

OX M20d ! Y2y 3 (&S wardBhution themphiZdtEatcly r8actér)Mslva
neglecta (continuous reactor) andChenopodium albun{continuous reactor). Tomato
appeared to be a good model species for species without, but not for species with physical
dormancy. In largscale commeeial CSTRs, ranking of species differed from that in batch
reactors. This suggests that experimental batch reactors are not necessarily a good model
system for CSTRs. There were also large differences in seed survival between subsequent
runs of a reactorthat could not be traced back to changes in important process
parameters. Especially seeds@falbumwere likely to survive the biogas chain, due to the
combination of high seed production and survival probability in commercial biogas
reactors, althouglhn low numbers.

This research was made possible thanksthe German Federal Ministry of Food,
Agriculture and Consumer Protectiohgency for Renewable Resources
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Germination physiologyf Cuscuta approximatdab. (alfalfa dodder)

R. Yergiimi 1 | %épe L ®
. dzl dzy @nikersjtyPRaculty of Agriculture, Plant Protection Department, 65080, Van,
Turkey
reyyanyergin@yyu.edu.tr

The germination physiology @fuscuta approximat&ab. élfalfa doddey was investigated
inthis study¢ KS aSSRa 2F FEFIfFl R2RRSNJ 6SNB O2f
of Van in 2010. It was detected that 98 % of the alfalfa dod@eds were viabldn order

to determine themaximum and minimum germination temperature of seeds, they were
treated with sulfuric acid for 30 minutesiowever, no any germination was observéad
dormancy study, seeds were divided into two groups, either treated with sulfuric acid or
kept at room temperature for 18 months. Then they were kept in a constant teatpe

2F wHuc/ FYR AYy GKS RIFENJ] F2NJ IASNXAYylLIGA2Yy D
while the seeds kept at room temperature for 133 days reached 50.3% germination. The
highest germination rate (82%) was obtained wittmBute sulfuric acidreated seeds
thereafter stored atH 6 for 28 daysin a cold and wet condition. It was concluded that
seeds have very strong dormancy due to seed coat and that holding seeds in cold
conditions(stratification) has significant effect on breaking dormancy.
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Seasonal pattern in field emergence of some monocot weed species

Dd® YITAYOTAZ %ad | 2FFYlLYyyS tliGKa
Kaposvar University, Department of Botany and Plant Producti@dpl Y | LJ2 & Ot NE D
S. str. 40
kazinczi.gabriella@ke.hu

Monocot weeds cause a serious problem in root crops and cereals in Hungary. Regarding
that nowadays farmers rather preferpestmergence herbicide treatments as compared to

the pre-emergence ones, long term effects of some soibi@des do not apply any more.
Reducing the application of soil herbicides resulted in inreasing weed populations of some
lately-emerged monocots, such &etariaand Panicumspecies in Hungary. The good weed
control effect of postemergence treatments gegly depends on the presence of weeds in
arable fields as the majority of leaf herbicides has no long term effect via the soil.
Therefore late emerging weeds can escape from the herbicide effect.

The aim of our experiments was to compare the seaspatterns of field emergence of

nine monocot weeds Digitaria sanguinalis(large crabgrass)Echinochloa crugalli
(barnyardgrass)Panicum capillargwitchgrass),P. dichotomiflorum(fall panicgrass)P.
mileaceum(common millet),P. riparium Setaria purila (yellow foxtail),S. viridis(green
foxtail), Sorghum halepenggdohnsongrass)]. At the beginning of October 2011 plastic pots
(25 cm in diameter) were digged into the soil under field conditions at an experimental
FASER 2F YI L2 a @Y. Nhe'!pofsiv@rd RBdiwitea soill mieird. 1008
freshly harvested seeds/caryopses of each weed species were mixed into the top 2 cm soll
layer of each pot in four replicates. Seed emergence was evaluated weekly throughout a
year (from the beginning oDct 2011 until the beginning of Oct 2012). Seedlings were
removed after counting.

The seasonal pattern of field emergence and the number of total seedlings within a year
showed great variations, depending on weed species. Caryopses of weed species failed to
emerge at the year of sowing. The first seedlings began to appear at the egiipril

of the next year, with a germination peak 8f pumila(26%). The germination peak &f

viridis happened one month later (at the beginning of May). Germination peakS. of
halepenseand D. sanguinalisvere in the middle of April and middle dfay, respectively.

The majority of monocot weed species has a germination peak at the beginning ofBVay: (
crusgalli, Panicum species except ripariumwhose germination peak was at the end of
May). Only very low germination occurred in the casB afichotomiflorum(2.75%).

Weed germination of all examined species entirely ceased during the hot, dry summer
months (from the end of July until the first half of September). From the second half of
Sept seeds began to germinate again, but only low percestagre obtained.

The rank of order among species regarding the total seedling emergence within a year is
the following: D. sanguinalig77.75%}S. pumila>P. capillare > P.mileaceum >S.halepense
>E. crugyalli >S.viridis>P.riparium>P.dichotomiflor(@n75)).

1 01y26f SRASYSYGY ¢KAA g2 NJ-42RAH/1/KONNINIZ ND S R
0039 project.
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Leaf anatomy of invasive and neinvasive climbers: does it correspond with
ecophysiological performance?

R. L. Boyne, O. O. Osunkoya, T. Scharaschkin
Centrefor Wet Tropics Agriculture, Department of Agriculture, Fisheries and Forestry
Biosecurity Queensland859, South Johnstone, Queensland, Australia
rboyne@bigpond.com

An aspect of invasion biology is the identification of common traits of invasive spécie
previous study that compared resourcse efficiency and phenotypic plasticity of invasive
and noninvasive climbing plants in Sou#astern Queensland under different light
conditions indicated that invasive species tend to have a more efficienpfifight and
carbon compared with noinvasive counterparts, while neinvasive species have a
greater wateruse efficiency. Furthermore, the invasive species were shown to have a
lower leaf construction cost and greater plasticity in such structuralstrast leaf thickness

and density. This set of characteristics may contribute to the fitness of the invasive species.
The present study compares leaf anatomical and morphological traits associated with
relevant ecophysiological traits of the same speciesvgrunder different light conditions.
These anatomical traits were examined primarily by light microscopy of stained leaf
sections and impressions of the epidermis. Data was analysed using ANOVA, plasticity
index and principal component analysis.

The invaive species showed greater phenotypic plasticity than the-imvasive species for
almost all of the measured traits. All invasive species had traits associated with lower leaf
construction cost and high carbon gain (e.g. thinner leaves, more interceditdpace, less
lignin, thicker palisade layer). Newly introduced or naturalised plants could be screened for
these kinds of traits, but many of these are taxgpecific so broad generalisations cannot

be made.
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Effect of nitrogen fertilizr and vermicomst on the seed bank of jimson weed
(Datura stramoniurn)

R. AbbaspourS. Z. Hosseini Cici
Department of plant agriculture, Shiraz University, Shiraz, Iran
ramin.abbaspour@yahoo.com

Jimson weed is a commamnnual weed in tomato and corn production in Iran. Fertilizers
are one of the most important inputs in farmlands that may change the seed bank of
weeds over time. Thus, a field experiment was conducted to evaluate the effect of three
levels of N fertilize(0, 150 and 300 kg Hal and two levels of vermicompost (3 and 6 ton
ha'l) on the seed quantity and seed quality of this weed. It was found that when Jimson
weeds received 300 kg A&\ fertilizer they had twetimes larger architecture and higher
mean sed dispersal distance than the ones in control. In the case of vermicompost, when
plants received 6 ton hjathey produced 30 % more branches than the ones in control.
They were also 20% shorter than the plants received N fertilizer. Plants fertilizeaDlsg 3
ha’ N produced 25% more seeds than those fertilized with 6 tohueamicompost. When
plants received 300 kgﬁa\l or 6 ton hd vermicompost they had 25 and 30 % higher seed
vigor than the controlled ones, respectively. Results showed that agplmmicompost to
tomato production can slightly promote the seed vigor which in long term may increase
the competitive ability of this weed over crops. On the other hand, number of seeds
decreased in vermicompost treatment which can have negative effettteoseed bank on

this weed. This is the preliminary report of our ongoing study. The experiment related to
seed dormancy and seed composition is under progress.
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Modelling the emergence time of shoots &onchusrvensisL. as a function of
initial root size, soil temperature and burial depth

B. Torssell, H. Eckersten, A. Lundkvist, S. Anbari, T. Verwijst
Swedish University of Agricultural Sciences, Department of Crop Production Eceitiggy, SE
07 Uppsala, Sweden
Theo.Verwijst@slu.se

The aim of this study was to predict the emergence time of shoots in populations of
Sonchus arvensls (perennial sowhistle) in relation to initial root size, soil temperature
and burial deth. We also aimed to describe shoot emergence in terms of the relative
depletion rate of the roots and accounted for temperature dependent respiration. In
GSYLISNI GdzNBE O2y i NRPff SR RIN] NR2YS avendis y
were plantal in pots at different depths. During sequential harvests, shoot length was
measured prior to or at emergence and the weights of the shoots and remaining root were
assessed. The relative root depletion rates were estimated analytically as a function of the
different combinations of factors and related to shoot length development over time. The
relative root depletion rate was highly temperature dependent. Betpound shoot
length development over time was dependent on initial root size and temperaturenddut

on planting depth. The developed model allows for a prediction of changes in emergence
time of S. arvensisinder elevated temperature scenarios and can be used, together with
crop information, to develop future weed control strategies.
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Determination of morphology and genetic diversityf Cyperus difformid..
populations inrice fields in Turkey

E. KayeAltop, H. Mennan
hyR2(1dd alé&Pa ! yABSNAAGES ! ANA OdA (dz2NB C
55139, Samsun, Turkey
kayae@omu.edu.tr

The study was conducted to detect morphology and genetic diversity of 50 smallflower
umbrella sedge accessions from different rice fields inMlaemara and Black Sea regiion
Turkey. Morphological variations were scored for 11 different parameters on five
individuals of each population growing in pots in greenhouse in a randomized block design.
Morphological parameters such as plant height (cm), cotyledon leaf areé),(dmf
number (unit), the number of rays per spike (units), spike length (cm), spikelet length (cm),
number of rays on spike (unit), number of flowers on nod (unit), total number of flowers
(unit) and aboveground were measured. Morphological parameters wiexsed for group
differences and compared using an analysis of variance (ANOVA). Univariate statistical
analyses were conducted using SPSS package version 20 (for Windows). In addition, two
ordination methods were used, principal component analysis (P@&) haerarchical
clustering. PCA was performed using SPSS including the 11 quantitative characters. The
hierarchical cluster analysis based on quantitative characters clearly sep&atifformis
populations. The principal component analysis for elevemngjtative morphological
parameters that showed significant variation indicated that the first three PCs with eigen
It dzSa xm | 0O02dzy i SR F2NJ ynodnm: 2F GKS G2
populations ranged from 75% to 100%. Genetic vamti among populations were
investigated by using 17 RAPD primers on 1 individual for each 50 populations. The
characters were subjected to hierarchical cluster analysis (a statistical method used in the
construction of a dendrogram) in SPSS. The dendrogvamconstructed based on the
average linkage between groups, using the Euclidean distance as a similarity index. Genetic
distance and similarity were calculated using Jaccard's coefficient. The seventeen RAPD
primers amplified 210 bands whose molecularigte varied between 100 and 1400 bp.

The percentage of polymorphic bands was 92%. Results showed slight morphology and
genetic variability among individual genotypes within geographic locatibims.data were
analyzed by hierarchical cluster analysis arttbwed distinct differences between
populations. Genetic and morphological relationships among populations were not
correlated with geographical distancelhe influence of agricultural practices, crop
characteristics, geographic location and herbicide ow Hifferentiation of C. difformis
populations is discussed.

Thisprojectwasa dzLJLJ2 NIi S R -TO\BAG ¢f@jecthid. 1080371)
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Genetic variation of some Northern Europe populationslaipatiens
glandulifera

L Zybartaite K Stravinskaited % dz] | dza |Peaudayiskags Kupcinskiene
Vytautas Magnus University, Department of Biology, Vileikos-84404 Kaunas, Lithuania
e.kupcinskiene@gmail.com

Himalayan balsamiripaties glanduliferpis an annual ornamental plant introduced to
Europe in the 19th century. Nowadays it is regarded as a highly invasive species in almost
all European countries. This species is considered being a riparian plant but more often it
appears not only in riparazones but also in abandoned homesteads and gardens. In
Lithuania it is distributed throughout all the country. Population genetic analysis is very
useful to evaluate distributions of biological invasions. dbgectiveof our research was to
evaluate thegenetic diversity of populations different in geography and habitats. This is
why we selected populations df glanduliferafrom various places of Lithuania for our
investigations. Genetic diversity &f glanduliferapopulationswas evaluated using two
molecular methods: simple sequence repeats (SSR) and randomly amplified polymorphic
DNA (RAPD). A total of 30@landuliferaindividuals were examined. Six SSR markers were
represented by two different alleles, fragment size ranged from 100 to 156 bp. Fo
Lithuanianl. glanduliferapopulations observed heterozygosity JHanged from Qo 1,

mean being 0.5, expectdteterozygosityH.) ranged from 0.2 to 0.5, mean being 0.4. Eight
RAPD markers were represented 1§ and 30 DNA bands each, in total 188 bands were
recorded as polymorphic. Percentage of polymorphic DNA bands iglandulifera
populations were between 40 and 56 Bgi's gene diversity interval was 0.116165 and
Shannon's information index ranged theen 0.17%0.255, mirwise genetic distances
between populations were 0.088.259. In conclusion, our study indicates various ways of
introduction ofl. glanduliferato Lithuania.
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Comparation of phenology and germination of different white mustard
(Shapis albal.) populations

MG5A0Ndnii | @
Ege UniversityFaculty of AgricultureDepartment of Plant Protection, 35100, Izmir, Turkey
ozlem__gul2511@hotmail.com

White mustard Sinapis albpis one of the most important weeds in cereals in the Turkish
Republic of Northern Cyprus (TRN&albais often found as winter weed beside of field in
Turkey. The aim of this study is to compare germination and phenology of white mustard
populations ok IA Y I G Ay 3 FNRZNIRLAMNI S &l yoR T FNINY / & LINHz
germinated seeds at different temperaturesc(m n ew'p cr/n ei/p colnolpc/ 0 & S N
counted and germination rate was calculated. Those experiments were conducted in petri
dishes.One of the/ & LINHza L2 LJdzf F GA2Y O ¢NNJ YSyll &0 KIF
M p cwhile the Turkhish populationT(I ¥Barmtla) had the highest germination rate at
150 nct/KdES RSOSt2LIVSyid |yR LKSy2ft238 2F ¢NNJ
obsened in pot experiments in green house. Cotyledons and rosette stage, stem
elongation, flowering time, fruiting time were observed and compared. The flowering time

of the Cyprus population was five weeks before that from Tu(kely Bardala). The first

fruiting time in the Cyprus population was also four weeks before the Turkish population.
There are probably two different ecotypes of Turkish and CypBusalba Further
investigations are needed to clearify tie albaecotype diversity and its implication.

16" EWRS Symposium 2013, Samsun


mailto:ozlem__gul2511@hotmail.com

SESSIONWEEBIOLOGY ¢ Posterpresentations 50

Investigations on the germination biology Balsola kalsubsp.
ruthenica(lljin) Soo. seeds

A. Obali, A. Guncan, M. Karaca
Selcuk University, Faculty of Agriculture, Plant Protection Departd22$0 Konya, Turkey
mkaraca@selcuk.edu.tr

With this research the germination biology and dormancy conditionSadéola kalsubsp.
ruthenica (Iljin) Soo. (Russian thistle) that is widespread in the Middle Anatolian
agricultural area was examined. Mostly, our research concentrated on dorrimaeking
treatments. We researched at 2, 5, 10, 15, 20, 25, 30, 35 andC4fbr germination
experiments. According to the research results, minimum, optimum and maximum
germination temperatures were <, 20°C and 40C for Russian thistiespectively. Sbi
humidity had a considerable influence on the germinatiorSafsola kalsubsp.ruthenica

25, 50, 75 and 100% soil field capacity were tested. The germination maximum was
achieved at a soil field capacity of approximately 75 %. The following treatrmerts
applied to break seed dormancy: pseaking, prewashing, prechilling, preheating,
mechanical scarification of the seed coat and complete removal of the seed coat. The
process of mechanical scarification resulted in the highest germination ratesurin
experiments. The statistical analyses were performed by Minitab 15 packet programs
(MSTAT C 15.1.30).

16" EWRS Symposium 2013, Samsun



SESSIONWEEBIOLOGY ¢ Posterpresentations 51

Results from the HALT AMBROSIA Project: New insights into seed biology

U. Starfingel; G. Karref; U.{ | %iA&&t3chwelg G.KazincZi Z.Basky;T.Y| YN O S &
P.KudsR; S.K Mathiasser®
Julius Kuehn Institute, Federal Research Centre for Cultivated Plants, Institute for National
and International PlanHealth, Braunschweig, Germany
2Julius Kuehn Institute, Federal Research Cent@uitivated Plants, Institute for Plant
Protectionin Field Crops and Grassland
®Institute of Botany, University of Natural Resces and Life Sciences Vienna
“Department of Botany and Plant Production, Kaposvar University
5Depar‘[ment ofAgroecology, Adius University
®Plant Protection Institute, Hungarian Academy of Sciences
uwe.starfinger@jki.bund.de

¢tKS 9dzNRPLISIY /2YYA&daArz2y Aad Odz2NNByiGfeée FdzyRJ
a multinational consortium. The project aims at improving the knowledge about the
invasive alien common ragweedrtibrosia artemisiifoliaAsteraceae) in order to develop
measures for the prevention of further spread, eradication, containment and control of the
species. Aa prerequisite for the planning of eradication and control measures one part of

the project is dedicated to the study of life history characters, in particular the dormancy

and germination behaviour of the plant. We used germination tests and TTC tests
(triphenyl tetrazolium chloridefo determine the following features:

proportion of living, dormant and dead seeds in fresh and stored seed lots,

dSSRaAQ FoAfAGeE (2 &AdNBAGS KSIHG Ay RAFFSNBY
the development of seed viability in the soil,

suitability of the soil seed bank monitoring to evaluate the efficacy of control measures.

In addition we studied the production of seeds (quantity and quality) and pollen of plants
with different germination dates and after different treatments, e.g. augtand herbicide
treatment. The results allow first recommendations on the choice of control measures.
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Three years oAmbrosiapollen soil dust flux in the Eastern Lyon (France)

/| ® 5SOKFYLE | & aSzy
1 3820AF0A2Y CNIyoel AadS RODMHNRS GRigsthy Nd NEIA
afeda@wanadoo.fr

Municipalities need an easy control system for assessing the effectiveness of their fight
against common ragweedAfbrosia artemisiifolial). The aims of the study are: to
evaluate the local SaintPriest town (about 3000 hectares)common ragweed fight
during the last three years (201D12), to compare theAmbrosia (A) soil pollen
percentages (%) with th& airborne pollen % of a pollendp, set between & km from the
sampling sitesit the LyorBron meteorological center

Thepollen soil dust flux method is useéd5 SOK I YLI YR a JBeye studem m S
were carried out with the same material, each year the same date in day neaige.
during the 30" week at the start of theA pollen release and about at the end, during the
38" week. Control ofA pollen at the start of the season is necessary to know what is
remaining from the last season.olen were collected on the same dirt thks: a
technologic park, an agricultural area and a town centre garden. No precipitation for 3
days. Pollen identification and pollen count were analysed by the same ®#nS / 2 dzNX
pollen trap is used at the same site since 30 years. Filters asathe.

Studied criteriaare A %versustotal pollen, A pollen number&ust gram and /kilometer. At

the start of the pollination seasong, pollen % are less than 2% of the total flora, so the
identified pollen at the end, are essentially those fallen duting season. From 2010 to
2011: A pollen % always decreasef, pollen/dust gram decreased oncé, pollen/km
decreased everywhere. From 2011 to 2022ollen %,A pollen/dust gramA pollen/km
increased in two sites andecreased in the town centeA pollen % in dust flux and on
atmospheric filters are always close the same week (15 data).

An important point: in the literature, it seems that it is the first time that pollen of a plant
are counted on the soil at the start and the end of their pollioatperiod. Distribution of
vegetation pollen is different at any time and varies each year, it depends on the
meteorological conditions of the yearh&@ high rates o€edrugollen in 2011 (24% in front

of 2-3% in 201€012) arepartly responsiblefor reduction of A pollen %. So the more
reliable criterion igpollen number/km.

From 20162011 soilA pollen have decreased everywhere, from 2012, they have
increased in the technologic park and the agricultural area but they have decreased in the
town where the most of the population live$he pollen trap gives results always close the
same week. Bwever, between 2010 and 2011, airborAgollen have increased by 30%,
whereas between 2011 and 2012 they have decreased by 25%.
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Comparison of the emergence of thrdgrassicaceaspecies of different origins
grown in Spain and USA

A. RoyeEsnal, Jrorra, J. Recasens,\WR. Gesch
Universitat de Lleida, ETSEAgrotecnio. Deptl. 2 NJi 2 F NHzOG A Odzt G dzNJ = . 2
25198 Lleida, Spain
jrecasens@hbj.udl.cat

Thlaspi arvense Camelina sativa C. microcarpa and Neslia paniculataare four
Brassicaceadamily species that are becoming rare in NeEhstern Spain. Conversely,
both T. arvenseand C. sativaare being investigated as oilseed crops in North America for
industrial/biofuel purposesC. micocarpacould have similar productivity characteristics as

C. sativa while the potential benefits oN. paniculataare largely unknown. Knowledge
about the timing of emergence of these species could be helpful for either conservational
or production purposs. Therefore, for these species, we compared the emergence of
populations from Spain and USA, both under Mediterranean (Lleida) and Continental
(Morris) field conditions. Seeds harvested in summer 2011, and stored at laboratory
conditions, were sown in in? plots inSeptember (Morris, USA) and November (Lleida,
Spain) 2011 at a rate of 1000 seeds/plot, with four replicati®@mergence of seedlings
was followed weekly until May. The emergence of the two populations. @frvensevas
similar in Lleida anchiMorris; the Spanish population presented a higher peak in spring
than in autumnwinter, while the USA population presented similar emergence pgaks.
microcarpaalso presented similar emergence behavior in both sites,usativadid not

have any sprig emergence in Lleida, while in Morris, it did present some additional
emergence. Finaly\. paniculatapresented similar emergence in both seasons in Lleida,
but the spring peak was much higher in Morris. The results suggest that, despite low
emergence in some species, the two emergence peaks would allow their establishment as
crops in either autumn or sprg.
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Sprouting ability of different parts of the taproot oAnthriscus sylvestris

K{® ¢DANBASYIZ 90 | |[dHfd KIS NP Hh ¢\VEDANE §
BioforskNorwegian Institute for Agricultural and Environmental ResearchyNOo H ) & X
Norway
kirsten.torresen@bioforsk.no

Anthriscus sylvestriss an abundant weed species in grasslands, road verges and less
managed areas in Northern Europe and is increasing in North America. It can dominate the
landscape which is covered in white durifigwering. A. sylvestrisis a monocarpic
perennial species that propagates by seeds and formation of side taproots. The aim of this
study was to investigate the sprouting ability of taproots cut at various positions.

In Experiment 1, taproots were collect in autumn 2010 at van Etten, NY, USA and stored
FG nc/ Ay Y2Aal O2yRAUGAZ2YAS $gSNB Odzi Ayd2
the upper 1 cm), middle and lower parts of the root in spring 2011 and tested in a
greenhouse in Ithaca, NY, USAY 9 ELISNAYSyYyd wZ GFLINR2GA O2
June, July and August 2011, were divided into the upper 4 cm (including the upper 1 cm)
and the lower parts. These parts, as well as intact roots, were tested outdoors. The root
fragments were burid at 2, 8 and 17 cm soil depth in large pots in both triAlsother
SELISNAYSY(d O69ELISNAYSY(G o 04cmlodt fragbeits fomnithd y )
upper root part with or without the upper 1 cm were planted at 2 cm soil depth in pots in a
greenhous in April, May and August 201t all trials10-12 root fragments per treatment

were planted. Brouting (emerged) ofroot fragmentswas assessed-3 months after

LY FydAy3dd {LINRPdziSR 2NJ y2( aLINRdzi SR pioka Iy
glA Y Y A E Qithadpt!pdrts, burial depth and time (Experiment 2 and 3) as factors.

In Experiment 1 and 2, shoots emerged from the upper part of the roots, whereas no
sprouting occurred from the lower part of the roots. Deeper burial resulted in less
emergence. More root fragments sprouted in Experiment 2 than in Experiment 1. The
results from Experiment 3 showed that root fragments only sprouted when the upper 1 cm
was included, and more sprouting with August plantings than with spring plantings.
Theefore the reason for less sprouting in Experiment 1 compared with Experiment 2, may
be that in Experiment 1 the upper 1 cm of the taproot was excluded from the trial and that

it was conducted in spring, whereas in Experiment 2 the upper 1 cm was inclodetiea

trial was performed later in the growing season. Another reason may be location or
population differences in sprouting ability.

Because shoots only sprouted from the uppeb 4m of the root and deep burial greatly
inhibited emergence, mouldboardlqughing may effectively control this species. These
results also indicate that handweeding by removing the abgnaeind shoot and the upper

4-5 cm of the root could control the species in smaller areas.
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Reduced sprouting from perennial weeds in autumn

J. LieW, L. Anderssoz ! @ 1, 2 Baikiah ¥ Hakmah
'Swedish University of Agricultural Sciences, Departmedtagf Production Ecology,
Sweden
T AYyYyndza ! yADSSNBAAGES 5S8SLI NIYSyd 2F . A2f2
lars.andersson@slu.se

The rhizomatous specidslytrigia repens, Equisetum arversed Tussilago farfaraand
Cirsium arvensand Sonchus arvensavith plagiotropic roots, are the most troublesome
perennial weeds in Nordic agriculture. Nohemical control is mainly based on depletion

of storage reserves using fragmentation, which stimulates sprouting, followed by
destructive cultivation. Howevethe effect is reduced if conducted during a period of low
sprouting capacity from roots and rhizomes.

Our main questions were i) if a seasonal variation could be observed in the studied species,
ii) if the variation could be shown in both intact root/rbine systems and fragments, iii) if
the latitudinal origin affected the variation, and iv) which environmental trigger(s) induce
the sprouting reduction.

Questions i, ii and iii were investigated in outdoor pot experiments, including five species
with two or three populations each from northern and southern Sweden. Pots were
exhumed at 12 to 14 dates, and-sprouting tested from intact root/rhizome systems and
fragments. Question iv was mainly investigated in a climate chamber experimenCwith
arvenseandS. arvenseResprouting was tested in root fragments from plants subjected to
different photoperiod and temperature conditions.

Intact root/rhizome systems showed reduced sprouting capacity in all species during
autumn, which could not be explained by grogrowth conditions. FolE. repensthe
reduction was mainly shown as reduced shoot:rhizome ratiesfireuting from fragments
varied with season in all species exceépt arvense The climate chamber experiment
indicated that short photoperiod in combinati with high temperature induced sprouting
reduction inS. arvense
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Ambrosiaspp. (ragweed) in Israelan allergenic invasive plant

Y. Yait®, Y. Mekori’ , B. Rubir?
'porter School of Environmental Studies, Tel Aviv University, Tdsraal,
“Sackler Faculty of Medicine, T&VivUniversity, Tel Aviv, Israel
%Institute of Plant Sci. and Genetics in Agriculture, Faculty of Agriculture, Food and
Environment, The Hebrew University of Jerusalem, Rehovot, Israel
yairy2006@gmail.com

The genusAmbrosiaspp. is an invasive plant in Europe, Asia and Australia. In recent years
Ambrosia spp. invaded vast areas in Israel. The species widespread in Isradl. are
confertiflora and A. tenuifolia which are perennial plant#\. confertiflorais much more
spread; perhaps it is due to its achene hooked prickles that get caught on any material in
the environment. It seems that the achene of both species germinates poorly, but when
seed grminated, it reproduces mainly by rhizome. The rapid spread of both species in
Israel is attributed to their efficient vegetative reproduction by rhizor@ewr experiments
showed that in a single 10 L pot of dry soil taken from an infested fieldAwvitnfertiflora

more than 670 shoots were sprouted during five months, and a single plaattefuifolia
developed 210 shoots after three monthk. appears that ragweed invaded Israel via
contaminated shipments of impted grains for food and feedpread ong roads, streams

and railway tracks, farming vehicles and by the movement of contaminated soil.
TheAmbrosiaspp. pollen grains are well known for their high allergenic effect. Allergy skin
tests experiments examining the responses of volunteers tepaxtracts are conducted

in two hospitals in Israel. Preliminary results of allergy tests show that 30% of the atopic
participants are sensitive. Various species sensitivity seems different Awitbnfertiflora
pollen more allergenic thaA. tenuifoliapollen

Ragweed is a noxious weed in agriculture, especially in orchards and in row crops such as
cotton, sunflower, maize, and chickpea&mbrosia control experiments with various
herbicides were carried out in the greenhouse and results show that ajtindlere is a
response to most of the herbicides used, the treated plants recover and resume growth.
Speices respond similarly and plant size determines the respolasger plants recover
faster. Our data indicate the need of more research in ordeteieelop a coseffective
ragweed management program.
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Will photoperiod requirements serve as a barrier to establishment ahBrosia
artemisiifolia in Sweden?

R. Scalone A.K. Kolseth E. StefanfcL. Andersson
! Swedish University éfgricultural Sciences, Department of Crop Production Ecology, Box
7043, 75007 Uppsala, Sweden
2 University of Josip Juraj Strossmayer, Faculty of Agriculture, Trg Svetog Trojstva 3, 31000
Osijek, Croatia
romain.scalone@slu.se

Ambrosia artemisiifoligcommon ragweed) has been recognized as the most serious weed
Ay [ SYGNIXt FYyR 9FaGSNY 9daNRBLIS o6/ h{¢ ! OGAz2
Ambrosia artemisiifoliaA y 9 dzNR LIS ¢ X HAMHO® ¢KAA LX Iy
constitutes a great threat tqoublic health due to its abundant production of highly
allergenic pollen, also known to cause asthma. Moreover, direct skin contact might cause
dermatitis or urticaria. In addition, this annual species is known as a highly competitive
weed in organic farimg and has already infested nearly 80% of the agricultural area in
Hungary. Climate change, characterized by higher temperature and prolonged vegetation
period, would increase the risk of this southerly species establishing viable populations in
Northern Europe. However, as the species is a sidagt plant, with a strong requirement

for long nights to induce floral production, it might fail to produce seeds. Genetic diversity

in traits related to flowering may, probably, enhance adaptation to Scandinavian
environmental conditions. Our main hypothesis is that diversity among and within
populations regarding the requirement of a specific photoperiod for induction of flowering
enables an adaptation oAmbrosia artemisiifoliato northern latitudes. To test this
hypothesis, a parallel common garden experiment including twelve populations is
presently being conducted, at the same time, in Uppsala (Sweden) and in Osijek (Croatia).
These populations originating from five European and two North American countries wil
be the base of one larger population genetic study using AFLP and microsatellites to trace
back the Swedish and European ragweed invasion.
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Germination biology ofPhytolacca esculentg a new urban weed in the Czech
Republic

J.Holeg LYt SY LB NB gt
1Department of Agroecology and Biometeorology
BSLI NG YSYyd 2F 1dzybyAaiaAasSas /1 8S0OK ' yADBSNEAG
Praha 6 Suchdol, Czech Republic
holec@af.czu.cz

Phytolacceesculenta(Phytolaccacegeis a perennial herb native to Souglast Asia. In the
Czech Republic it is grown as an ornamental plant. It easily escapes from cultivation and
establishes feral populations. It can be found more often as a weed in home gardens,
parks, along roads, rivers, on waste places; especially on places with sufficient soil
moisture, often partially shaded. The species is spread by frugivorous birds, which
consume its fruits and disseminate seeds. We collected seeds from wild plants iar&D09
2010. Laboratory and field experiments were conducted in 2010 and 2011. We tested the
germination of fresh seeds using different greatments: scarification by concentrated
(96%) sulphuric acid {10 minutes), germination under different temperatsré5, 10, 15,
HNnS HpX onc/ 3 &aSSR&a aO0FNATASR o0& &dzZ LIKdzNJ
d02NBR RNE Ay (GKS t1062NXG2NES Ay 6SiG &l yr
conditions from September 2010 to March 2011. Freshly harvestedissatd not
germinate at all. The optimum scarification time in sulphuric acid was 1 minute (68 % seeds
germinated); longer times decreased the rate of germination (5 &b %; 10 ming 15

2200 {OFNATFASR aSSRa 3IASNNAYI G SBI (@Gh&noiem, |
experimental field of CULS in Pragu8uchdol) the primary dormancy disappeared within
one month (80 % seeds germinated). Wet storage in climatic boxes gave sufficient rates of
germination (75 %) during fourth month, dry stored seeds geated at rates 0g 3 %
during all terms.

16" EWRS Symposium 2013, Samsun


mailto:holec@af.czu.cz

SESSIONWEEBIOLOGY ¢ Posterpresentations 59

Seasonal variation in storage reserves and effect of cutting on regrowth ability
of Rush specieslincusspp.)

W.A. KaczmareBerda,Lh & . NI yRa&n (G SIN® MWt KISdE E yY[RE
BioforskNorwegian Institute for Agricultural and Environmental Research, Plant Health and
Plant Protection Divisioh DA &1 2t S46a6Yy) & b2 NBH| &
Wiktoria.Kaczmarek@bioforsk.no

Soft rush Juncus effusuk.) and compact rushl.( conglomeratus.) are two perennial

weed species which are common on a wide range of wetlands. During the last decades
they have showed an increasing success in coastal parts of Norway, especially in the
western coastal regions and next 8000 km from the coast. Thepecies have occurred

mainly in extensive grassland systems and pastures, but recently they have become also to
some extent problematic in more intensively managed leys. Rush infestation causes a
serious reduction in forage quality and consequently hamperrheat and milk production

both in organic and conventional farming.

The majority of scientific work related to biology of soft and compact rush is from the
1940s and1950s, mainly from UK which is not always relevant to Norwegian growing
conditions. Altlough this information is still of great value, the needs for basic knowledge

on biological traits is crucial for rational control of these weed species.

The aim of this study was to obtain new knowledge on seasonal variation of storage
compounds in aboveand belowground fractions as well as regrowth activity after
treatments to simulate cutting with different stubble heights during the growing season.

The studies of regrowth ability after mowing were performed in two separate pot
experiments (in 2009 anght A mMAN 0 dzy RSNJ INR GG K OKpg dvadlmMNab >C
Mmncnc Q92 The facthrs wefe[ (ifudcusspp. (soft rush and compact rush), (ii)
Populations from West and East Norway, (iii) Stubble heights (1 cm and 5 cm), (iv)

¢ SYLISNI (1 dzNB & loyTRPpMTcHpS owH P2 NJ/EAAE 6SS1 40 |
initiating the experiment (5 dates from spring to autumn).The variation of carbohydrates
through the growing season was studied using plant material (stems, rhizomes, roots)
collected from athree@ S NB FASE R SELISNAYSYyd i CdNBy!
ASL). The material was dried, finely ground and three times extracted with 80% ethanol
and then with water before analysis. HPLC and TLC methods were used for determination

of individual cebohydrates where monecand disaccharides were separated and quantified
independently using sucrose, fructose and glucose as stand&hddiminary results
showed a distinct regrowth pattern of rush species, the highest values in spring, lowest in
JulyAugust and an increase again in autumn. The carbohydrate analysis correlated well
with the results of the pot experiment. Sucrose was the principal reserve carbohydrate
with maximum concentration in spring and minimum in msigmmer. Regrowth ability of

both species depended also on temperature level and stubble height. The lowest biomass
BAStR gta 20GFAYSR Ay T1T®p ¢/ FyR gKSy LX I
of a reduced regrowth ability in misummer which indicate a distinct weak point imet
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rush life cycle may be useful for performance of treatments at right time and consequently
for developing cost effective control measures of rush.
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Biomass, seed and pollen production decreasing effectrafchanical control on
common ragweed Ambrosia artemigifolia)

Z Basky
Plant Protection In§titute Centre for AAgricuIturaI Rese&taehgarian Academy of Sciences
MAHH . dzRILISadG | S NI Phgnels6 113918 62® Fam: 381 39168653 | NEB
basky@julianki.hu

Common ragweedAmbrosia artemisiifolid..) is an invasive weed. It was introduced to
Europe from North America from the end on‘ﬁ@entury. Up to now with its excellent
ecological adaptability it invaded the whole Europe. It is not only a noxious weed causing
yield losses in agricultural crops; its highly allergenic pollen induces allergic rhinitis to
sensitive people. In urban areasowing is the most widely used means of ragweed
control.

At mean plant density of 91 plant/hmean number of female flowers was 150 that of male
inflorescences were 1676 and the mean number of released pollen grains was 59 million at
none mowed intact @nts. Mowing treatments significantly decreased above ground fresh
biomass and plant height compared to none mowed control. Early mowing (12 June) did
not decrease significantly the number of female flowers and that of the pollen grains.
Mowing twice (12 Jne and 25 July) and late mowing (25 July) significantly decreased
number of female flowers; percent reduction was 49.45 and 56.88 %, respectively. Number
of male inflorescences and number of released pollen grains were also significantly
decreased; percdnreduction of male inflorescences was 86.38 and 90.38 %, respectively
and that of pollen grains was 85.42 and 51.10 %, respectively. However, it is remarkable
the length of pollen releasing period decreased from 6 to 4 weeks compared to control due
to mowing treatments.

The research was supported by HARMBROSIA 07.0322/2010/586340/SUB/B2 EU
project.
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The advantages of a process based approacimtmdelling the inpact of climate
change on weeds

J.Storkey, PStratonovitch, MA. Semenov
Rothamsted Research, Harpenden, Hertfordshire, AL5 2JQ, UK
Jonathan.storkey@rothamsted.ac.uk

Bioclimatic envelope approaches have proved to be a powerful tool for predicting the
future distribution of weeds under climate change at the continental scale. However, as
scale decreases, an increasing number of other factors need to be included tweckymal
changes in the impact of weeds or prevalence of individual species, including local soil
O2yRAGAZ2Y&EaY o0A20A0 AY(GSNIOGA2Yya YR ONEL
determined by local environmental and management conditions may diffem fthe
WFdzy R YSY (It yAOKSQ LINBRAOGSR 2y ((G(KS ol &aa
process based models of weed growth, development and competition are one way of
meeting the challenge of how to model this realised niche as they integrate thacts of

the environment and management at the scale of the individual plant.

Simulation models of crop growth were combined with functions that simulate weed
competition for resources, derived from the INTERCOM model, to develop a new model of
weed growh and population dynamics, Sirius2010. The model was used to study the
potential impact of climate change in the UK on the distribution and damage niche of
Alopecurus myosuroideIhe model used locakale climatic scenarios generated by the
LARSNG weatler generator and based on the HadCM3 projections for the periods 2046
2065 and 208@ 2099 to predict yield loss and future weed distribution.

Although a slight northward shift in the UK range Afnyosuroidesvas predicted, its
distribution is expected to remain broadly the same. However, the impact of the weed in
terms of crop yield loss was predicted to decrease because of the increased frequency of
early summer drought, particularly on light soils. The psscéased approach is an
essential modelling tool in the study of the impact of climate change on weed dynamics
and will become particularly important for integrating the direct effects of climate with
indirect effects of changes in management. The modelisently being used to predict

the impact of climate change on the European distribution of the invasive wWedorosia
artemisiifolia.
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Ecophysiological analysis of the nitrophily of weed species

D. Moreau, G. Milard, N. Colbach, N. Murletain
Lbw! X !'awmont ! ANRSO2t23AST .t ycp
nathalie.colbach@dijon.inra.fr

The evolution of agriculture towards more intensive practices has resulted in a dramatic loss
of weed biodiversity. Inresponse to the use of nitrogen fertilizers, oligotrophic species
regressed whereas nitrophilic species were maintained. This indicates that nitrophilic species
are more competitive than oligotrophic species in nitrogi&m environments. Nitrophily (vs.
oligotrophy) commonly refers to species flourishing in nitrogieh (vs. poor) environments.
Oligotrophic are commonly described as species growing much more slowly than nitrophilic
species whatever soil nitrogen supply. However, it is not determined wehethis
differentiation between these two types of species is progressive from the most oligotrophic
to the most nitrophilic weed species. Moreover, little is known about the main physiological
processes related to carbon and nitrogen nutrition on whictophilic and oligotrophic weed
species differentiate. Our objective was to determine (1) whether, beyond a dichotomous
approach, the differences of plant growth in response to-sitibgen supply is progressive
from the most oligotrophic to the most niwphilic weed species and (2) on which processes
related to carbon and nitrogen uptake and use nitrophilic and oligotrophic weed species
differentiate.

Twelve weed species contrasted for their Ellenberg index of nitrophily were studied at two
levels of soihitrogen (low vs. high) in a glasshouse experiment. Plant leaf area, shoot and
NB2@G oA2Ylaa FyR LXIFIyd yAGNRAISY 6SNB YSI &
combination at two dates during plant vegetative cycle. In order to answer to questioe 1, th
ratio of leaf area at high nitrogen to leaf area at low nitrogen was calculated to account for
the response of leaf area to increasing nitrogen. In order to answer to question 2,
physiological traits representing the capacity of the plants to extract as®l carbon and
nitrogen resources were calculated.

Firstly, the response of plant leaf area to switogen supply was strongly, positively and
fAYSIENI& O2NNBflGSR (G2 GKS 9tfSyoSNA AyRS|
nitrophilic a weel species, the more plant growth responded to increasing nitrogen supply
according to a unique relationship including all monocot and dicot weed species. Secondly,
the more nitrophilic a species, a better adaptation to increasednémdgen via an increse

of the efficiency of nitrogen uptake. Besides, the more oligotrophic a species, a better
adaptation to decreased sailtrogen via an increase in allocation of biomass to root (vs.
shoot). However, these two trends explained only one part of the véitiabf the nitrophily
AYRSE o0l R2dAGSR wulanoppT tlrndammc0® ¢KS SE
these general concerns, different strategies of carbon and nitrogen nutrition are possible for a
plant to be considered as nitrophilic.

This study is the first one quantifying the impact of the nitrophily on weed growth and
nutritional strategies. From our results, concrete applications can be proposed for instance
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for selecting catch crops species in cropping systems. Selecting prefibyergig nitrophilic
species will contribute to select species with strong capacities to take up nitrogen in the sail,
thereby reducing leaching losses of nitrogen. Moreover, it is expected that very nitrophilic
catch species are also competitive towardseds, thereby contributing to reduce the bank of
weed seeds in the soil via biological regulations.
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Studying the resistance mechanism of chickp&iderarietinum) and tomato
(Solanum lycopersicuirto field dodder Cuscutacampestrig

H. Miryamchik, Y. Goldwassds. Rubin
R.H. Smith Institute of Plant ScienceBenetics in Agriculture, R.H. Smith Faculty of
Agriculture, Food Environment, The Hebrew Universitylefusalem,Rehovot, Israel
hadasik@gmail.com

Field dodder Cuscuta campestids a troublesome obligate aboggound holoparasite

that sustains on plants worldwide and substantially reduces their yields. In previous studies
we detected two chickpea genotypes and one tomato genotype exhibiting consistent
resistance to dodder. Them of this research was to elucidate the resistance mechanisms
of these chickpea and tomato genotypes by utilizing anatomic sectioning and microscopic
examination. We studied the influence of temperature regime, day length and radiation
level on the respose of the resistant genotypes to field dodder in the phytotron. An
integrated control approach was tested combining the resistant genotypes with PRE and
POST application of reduced rates of selective herbicides. The results show that in the
tomato resistam genotypes, cortical and epidermal cells surrounding the parasite haustoria
were damaged and in both crops, the haustoria failed to reach the host vascular tissues.
Extreme temperature regimenegatively influenced the interaction between host and
parasite especially when the conditions were not optimal for the host growth. Cell division
inhibitors affected field dodder shoot growth and damaged its development on chickpea
genotypes. ALS herbicides did not inhibit field dodder shoot growth when appliectidire

to the young unattached dodder seedling as opposed to most of ALS herbicides applied by
spray and drench applications to doddgrarasitized chickpea and tomato genotypes.
Combination of the resistant tomato genotype with herbicides from the ALS gealyzed

field dodder growth compared to susceptible tomato genotype. Future work will be aimed
at isolation of compounds that might be involved in the observed impeding of the invading
parasite.
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The response of an invasive weed ants ibiologicd control agent under a
changing climate of CCenrichment: management challenges for the future

A. Shabbir*K. Dhileepal) SW. Adkiné

!nstitute of Agricultural sciences, University of the Punjab, ®@ei#izam Campus, Lahore

Pakistan
Tropical and Sufiropical Weed Research Unit, School of Agriculture & Food Sciences The
University of Queensland, ISicia 4072, Brisbane, Australia
®Biosecurity Queensland, Department of Agriculture, Fisheries and Forestry, Ecosciences
Precinct, Boggooad, Brisbane Australia
asad.iags@pu.edu.pk

The invasiveness of certain weeds and the impact of their biological control agents will be
influenced by changing climate. In particular, an elevategd @@centration $ predicted to

alter the rate of assimilation of carbon by some invasive weeds and the performance of
their specialist insect herbivores. Here we udedrthenium hysterophoruk., an alien
invasive weed of global significance d@fgiblema strenuangValker(a stem galling moth),

one of its biological control agents, as a model system to suggest how invasive species and
their biological control agents will respond to climate change. When grown under an
elevated CQO2y OSy (i NI G A 2 yvY), B. hystarophordproducad2significantly
greater biomass, grew taller, produced more branches and 37% more seeds per plant, and
photosynthesized at a greater rate, when compared to plants grown at an ambient CO
02y OSy i NI (A 273 Tioedstter waterise Efficiérzyf of parthenium weed under

an elevated CPconcentration suggest the weed has a greater ability to withstand
prolonged periods of drought in the futur&. strenuanasignificantly reduced the height,
biomass and seed production Bf hysteroporuswhen grown under both the ambient and

the elevated C@concentration. In the presence &. strenuanathe total seed produced

was 30 or 60% less at elevated and ambien @Dcentrations, respectively. Moreover,

the moth had a negative effect uposeed quality and 45% of seeds produced were not
filled. E. strenuanghad the ability to reducéd®. hysterophoruseed quantity and quality,
under both the current and a possible future L£€bncentration. However under an
elevated C@conditionP. hysterophaus did produce more seeds even in the presencé& of
strenuana Managers should be prepared for future increments in invasive potential of
weeds and challenges for biological control strategies which are a key component to
integrated weed management pragms.
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Impacts of wheat row spacing, seeding rate and herbicide performance on grain
yield and weed suppression

D. Lemerlé, P. Lockley, E KoetZ, S Diffey’

'EH Graham Centre for Agricultural Innovation (NSW Department of Primary Industries &
CharlesSturt University), Locked Bag 588, Wagga Wagga, NSW 2678, Australia
NSwW Department of Primary Industries, Wagga Wagga Agricultural Institute, Wagga

Wagga, NSW 2650, Australia
®Centre for Statistical and Survey Methodology, School of Mathematics andd\ppli
Statistics, University of Wollongong, Wollongong NSW 2522, Australia
dlemerle@csu.edu.au

Conservation cropping systems with-titband stubble retention benefit soil condition, soll
carbon and water availability. In the medium to high rainfall zones of southern Australia
and under irrigation, stubble burning is still widely practiced for weedtrol and to
remove stubble, but this practice reduces air quality and creates greenhouse gas
emissions. Wide row spacing is also used to enable seeding into heavy stubble loads.
Limited evidence suggests that wider row spacing leads to reduced crigls wed also
competitive ability with weeds and its associated costs. We examined the impact of two
wheat row spacings and five seeding rates on contrdladium rigidunwith four rates of
diclofop-methyl below those recommended, to test the hypothesiattmcreasing seeding

rate compensated for reduced competitive ability at wider rows especially when herbicide
performance was subptimal. In the presence df. rigidum grain yield was unaffected by
row spacing but was significantly reduced at low segdmtes, especially at lower
herbicide rates. Grain yield of wheat was maximised when-posrgence herbicide was
applied at 66100% of the recommended dose at wheat densities above 300 plahts/m
Nevertheless, significant levels of the weed still remdire the crop at anthesis in all
treatments. Suppression &f. rigidumwas unaffected by row spacing. However, weed DM
at anthesis ranged from around 600 ¢t low crop densities and with no herbicide to
around 145 g/r with the recommended rate of herbicide and high wheat densities. The
implications of manipulating crop competitive ability to improve weed control are
discussed. Situations where herbicide performance is unreliable are increasing, especially
with the coninuing spread of herbicide resistance, and climate change leading to more
adverse hotter and drier conditions.
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Allelopathic interactions between wheatT(riticum aestivumL.)and some of
main weeds

S Hassannejad,.®. Ghafarbi
Department of Plant Egpghysidogy, University of Tabrzan
sirous_hasannejad@yahoo.com

Plants can influence each other by allelopathy, which is usually harmful and sometimes is
beneficial. Wheat andheir weeds can interfere together during germination and seedling
growth. In order to determine the effects of interaction seed to seed between wheat
(Triticum aestivuni.) and some of its main weeds on seed and seedling growth factors, an
experiment wascarried out as complete randomized block design with four replications in
the agronomy laboratory of the University of Tabriz.Seeds of the following weeds were
used: Rumex crispu&. (curlydock), Datura stramoniumL. (datura),Sisiymbrium irioL.
(Londonrocket), Daucus Carot&. (Carrot)Peganum harmald. (harmel)Cardaria Draba

(L.) Desuv. (horay cressjordeum spontaneur@. Koch. (wild barley), adrena ludoviciana
Durieu (oat). Germination percentage of carrot and curly dock seeds was reduced by th
presence of wheat seeds. Conversely, seeds of wheat had stimulatory effects on
germination percentage of London rocket, harmel, and oat seeds, which increased from 45,
92, and 96 respectively in control increased to 64, 98, and 98 %, respectivelysémgee

of wheat seeds. Germination rate of wheat seeds was increased by beside of carrot,
London rocket and curly dock seeds. However, proximity seeds of horay cress, oat, harmel
and datura had inhibitory effect on germination rate of wheat seeds. Numbeoatt in

wheat was significantly increased by the presence of harmel and curly dock, but proximity
of wheat with datura and London rocket had inhibitory effect on radical genesis in these
weeds. Length of root in wheat seedling waeduced by adjacency wild barley, horay
cress, harmel and curly dock seedling. Length of shoot in wheat seedling was also reduced
by adjacency of carrot, horay cress, oat, harmel and curly dock seedling. Fresh weight of
root and shoot in wheat seedling were significantlglueed by the presence of carrot,
horay cress, oat and curly dock seedling. Release of inhibitory substances from seeds of
wheat and weeds would be the responsible for the observed effects. Since the early
growth stage is very important in plant establishmheso should be acted for control and
management of these harmful weeds.
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Effect oftemperature, C@Qand water conditions on the growth of some
important weeds

Mb® 52€ly>s 5 meENGZ Cd 9NDBFSI 7
Adnan Menderes University, Faculty?gfriculture, Department of Plant Protection,
l 8RPY S ¢dzNJ S@
mndogan@adu.edu.tr

The increases in air temperature, atmospheric carbon dioxide)(C@hcentration and

water shortage are thought to be importardonsequences of global climate change
affecting agricultural production. Therefore, implications of these factors on the
agricultural production have been a popular research topic recently. The present study
aims to investigate the interactive effects @nperature, C@and water conditions on the
growth of some important weeds occurring in Turkey.

Chenopodium albunh. (CHEALRatura stramoniunmL. (DATSTXanthium strumariundi.
(XANST)Amaranthus retroflexus. (AMARERortulaca oleraced. (POROL) drCyperus
rotundusL. (CYPRO) seeds (CYPRO rhizomes) were sown to the pots (3.8 L) filled with soil,
sand, turf and perlite (at 1/1/1/1). After emergence, single plants were grown for 6 weeks
under different temperature and G@onditions. Temperature regies were 16/30°C as

well as 22/36°C (night/daytime), each with two GQevels (ambient ca. 450 ppm or
elevated ca. 750 ppm). Plants grown under each temperafi@eregime received either

full or half dose of water. Response of weeds to these conditimre evaluated by means

of dry weight.

Dry weight of all weed species were significantly lower (betweed2%) under half water
conditions, regardless of temperature and £Qgonditions. Although most weeds grown
under high temperature regime produced neobiomass, this was only significant in the
case of AMARE and DATST (41 and 46 % increases, respectively). Similarly, elgvated CO
increased dry weight of all species as compared to ambient conditions, but the increase
was only significant with DATST (I8 %). Temperaturgvater interaction was significant

for CYPRO. Weeds grown at 16/ produced more dry weight with the half dose of
water, but opposite plants at 22/3% produced more dry weights with full dose of water.

The temperatureCQ interaction was significant so that weed responses to increased CO
were negative in the case of POROL, CYPRO, CHEAL and XANSTGt D8y3feights of
POROL, CYPRO and CHEAL were reduced by around 25 % by eleyvatd¢do@O
temperature regime, whilghis reduction was about 44 % for XANST. In contrast, elevated
CQ increased the biomass of all weed species significantly at Z223®ry weights of C4
weeds, such as AMARE, CYPRO and POROL were increased by 38, 39 and 57 %
respectively, while C3 spesi€HEAL, DATST and XANST increased their dry weights by 74,
89 and 147 %, respectively.

These results show that investigated factors affect the growth of weeds markedly. Water is
an important factor affecting weed growth regardless of temperature ang. B0@wever,
temperature and C@played a joint role on weed growth. Results here showed that weed
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growth would be enhanced by higher temperature and, @®els. Therefore it can be
concluded that weed control will remain an important issue under future ¢kma
scenarios. However, results given here are based on weed responses when grown alone,
studying these effects under competitive growing conditions would be an interesting next
step.

Significant thanks to Turkish Council for Scientific Research (TUBIT Akgncial support
of these studies (Project Code 110 O 184).
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Influence of elevated C&on the growth of some important weed species grown
alone or in competition with maize

G.. ® DI ybGN 5 2aED v
Adnan Menderes Y A SSNBAG&8X CI OdzA & 27F ! INKOdA G dzNB.
Turkey
mndogan@adu.edu.tr

Impact of increasing atmospheric carbon dioxide fG©ncentration on agricultural crops

as well as weeds hdseen an important research topic recently. In general it is assumed
that increasing C&would improve the growth of some crops as well as weeds under future
climate scenarios. Therefore the aim of the present study is to investigate the growth of
some impotant weeds alone and in competition with maize under different,CO
conditions.

Rhizomes oSorghum halepende Pers., SORH#d the seeds dEchinochloa cruszalliL.,
ECHCGAmaranthus blitoides.., AMABL an&olanum nigruni.., SOLNI were sown to the
pots (3.8 L) filled with soil, sand, turf and perlite (at 1/1/1/1). After emergence weeds were
grown either alone or together with a maize plant under two different, C@nhditions for
about one month. Experiments were replicated at two different dates watrerage
temperatures of 12/25C and 20/3FC (night/day). The G@alues were 53823 and 521

798 ppm (ambient/elevated) for the first and for the second experiment, respectively. The
response of the weed species was evaluated by means of dry weight.

In both experiments, when grown alone, SORHA dry weight was higher under elevated
CQ, but only in the first experiment this was significant (2.7 fold higher as compared to
ambient CQ. Under competitive conditions however, no significant differences were
obtained in both experiments. ECHCG dry weight was higher under elevaiedda@lless

of competition. When grown alone, weeds produce8 fold more dry weight while under
competition dry weight increase was only 1.8 fold in the first ¢s@mificant) and.3 fold

in the second experiment (significant). Dry weight of AMABL was also increased via
elevated C@by 5.1 fold (significant) in the first experiment and 2.1 fold in the second
experiment (norsignificant), when grown alone. Under competitive coruti dry weight

of this weed was significantly increased in both experiments by about 7 fold in both
experiments. The growth of SOLNI was also significantly improved by elevaté oth
experiments under both competitive conditions. In the first expeniindry weight of
SOLNI was increased 1.9 fold under both competitive conditions. In the second experiment
weed dry weight was increased 2.4 fold when grown alone and 4.4 fold under competition.
Results from both experiments showed that all these weedslavbe more vigorous under
elevated C@ conditions. Although this is true for weeds on romp areas, the same
conclusion cannot be made for weeds under competitive conditions. Since crops also
benefit from elevated C£and improve their competitive ahji, they can have advantage

in competition. This was clearly observed in our studies. Competition of some weeds
caused important dry weight reductions of maize under ambientc@@ditions while, with
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the same species, no reduction was achieved under aev&Q conditions. This was
observed with SOLNI in both experiments and with other weed species only in the second
experiment.

wSadzZ & IAPSYy KSNB INB LINI 2F GKS a{ 0O
Research Foundation of Adnan Mendet#sversity, Turkey
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Critical period of weed interference in soybean variety of indeterminate growth
habit in two different row spacing

F. S. AdegasD. L. P. Gazziéré&. Vofl
lEmbrapa Soybean, P. O. Box 231, Zip Cooel8870, Londrina (PRBrazil
*Embrapa Soybean, Londrina (R®yazil
fernando.adegas@embrapa.br

Recently, two important factors appeared in soybean, the main agricultural crop in Brazil:
the GMO varieties with herbicide resistance and the soybean rust. In this situatiowld wo

be interesting to increase the row spacing of the soybean crop and cultivate varieties with
smaller leaf area. This will enhance the penetratiorsailight intothe crop canopy and

also facilitate the fungicide application, without harming the weeadtod that will be

done by applying glyphosate. Actually, some farmers already increased the row spacing
from 0.45 m to 0.60 m and started using varieties with an indeterminate growth habit.
However, it is necessary to know the critical period of weedrfatence for these new
conditions to optimize weed control. Determining the critical period was the objective of
this study.

For this, a field experiment was carried out at Embrapa Soybean, Brazil. The experiment
was laid out as a randomized block designplots of 30 A, in two row spacing (0.45 m

and 0.60 m) with and without weed competition for periods of 0, 7, 14, 21, 28, 35, and 42
days after emergence (DAE). The variety used was BRS 294RR, of indeterminate growth
and resistant to glyphosate. Tweldifferent weed species were observed and the total
weed density ranged from 31.4 to 89.7 plant§inThe weeds were removed through
application of glyphosate.

The results obtained showed that the critical period of weed interference was between 13
and 24 [AE for the row spacing of 0.45 m, increasing to the period between 6 and 37 DAE
for the row spacing of 0.60 m. In the absence of any weed control, The weed competition
resulted in the maximum yield losses of 57.2% and 62.6% were observed for row spacing of
0.45 m and 0.60 m, respectively.
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Interference of common cocklebuiXanthium strumariumL.) and spiny
cocklebur Kanthium spinosuni..) with tobacco Nicotiana tabacum)

I.S. Travlos, G. Economou, S. Tsioros, P. Kanatas
Laboratory of Agronomykaculty of Crop Science, Agricultural University of Athens
travlos@aua.gr

Tobacco(Nicotiana tabacum is one of the most important industrial crops for many
countries. Especially Eastern type tobacco with its Guegleties is of high quality, while it

is a crop of further potential especially for marginal or declining areas. Lately, because of the
reduction of the cultivation of tobacco due to the abolition of the EU support, there is an
increasing demand for Eastetype tobacco of Greek origin. However, farmers face several
problems, with weeds being among the most serious ones. The main objective of the
present study was to evaluate the interferences between tobacco and two serious weeds
(Xanthiumspp.) under orgnic conditions.

In our study, field experiments were conducted in two sites, Agrinio and Athens, during
2011, in order to evaluate the competitive effects ocbmmon cocklebur Xanthium
strumariumL.) and spiny cocklebuXé&nthium spinosunt.) on the growt and yield of
Basmas, a fine Greek tobacco variety. For each experintentexperimental design was a
split-plot in a randomized complete block with three replicates. Weed species was the main
plot factor and the time that weeds were transplanted in theld was the subplot factor.
Xanthiumspp. transplanting was conducted 1,2 and4& 51 & F FGSNJ G261 002
(WAT).There were also control subplots, which were kept weed free during the growing
season by several cultivation or hahdeing treatnents.

Our results showed that maximum tobacco yield loss was up to 32 and 41% for early
emerging spiny and common cocklebur, respectively. However, even in the case of late
weed emergence (4 WAT), there was a noticeable yield loss especially for thethafters

the first one (up to 8 and 23%X. strumariumwas significantly more competitive thax.
spinosumdue to its higher growth. Moreover, the higher yield reduction was observed in
the experiment of Agrinio region and it is probably correlated with significantly higher
precipitation compared to Athengzrowth and seed production of both weeds decreased
with increasing duration of the weefilee period. However, there were still many seeds
produced by the later emerging cocklebur plants, which caaslily contaminate the field

and preserve the seed bank for the next growing seasons.

In conclusion, e results of this study highlight the differences between the two weed
species (withX. strumariumbeing more competitive against tobacco thah spinsum,
confirm that theavoidance of early cocklebur emergerniseof major importance for crop
productivity and reveal the need of an integrated weed management strategy for tobacco in
semiarid environments.
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Functional variation of weeds within wintewheat fields partly explained by
variable disturbance and competition for resources

R. Perronne, V. Le Corre, E. Cadet, S. Gaba
brdAaz2ylt RS fF wSOKSNODKS ! INRy 2
cedex, France
Remi.Perronne@dijon.inra.fr

LyadAaddzi

Weed density in space and time varies greatly across fields. Arable fields are highly
disturbed environments in which weed species abundance could be, at least partly, driven
by their functional attributes. Thanalysis of weed functional variation may thus give
insights into the species assembly processes acting at a fine scale within a crop field and in
the field edge. Here, we measured functional response traits on seven abundant species in
three field elemets: the field edge (i.e. a tilled but uncultivated zone), the field margin (i.e.
within the first crop rows) and the field core area. Our hypothesis was that environmental
conditions (crop competition and intensity of disturbance) differ between theseethre
elements. We aimed at (1) detecting if environmental filters associated with agricultural
practices and biotic interactions (i.e. weetbp or weedweed competition for resources)
varied from the field edge to the field core area and, (2) comparing hifereint species
responded to these environmental filters.

Up to 10 individuals from each species were collected in the edge, the margin and the core
of four winter wheat fields with similar crop sequence and management practices.
Functional traits (spefic leaf area (SLA), plant height and abgveund biomass) were
measured following standardized protocols. These traits are known to respond to
competition and disturbances.

A linear mixed model showed that functional trait values significantly differetvéen
aLSO0ASa YR sAGK FTASER StSYSylhao . SairRSas
interaction affected the values of the three functional traits. The SLA decreased from the
field core to the field edge, suggesting that competition for ligbtreased from the inside

to the outside of the field. Plant height and abegmund biomass showed the opposite
pattern, although less marked (differences between the field margin and the field core
were often nonsignificant). This suggests that the insity of disturbances induced by
agricultural practices and the crapmpetition decreases from the inside to the outside of

the field, allowing for a more extended vegetative growth phase in the latter area.

The multidimensional functional spaces occupley individuals for each species were
significantly different between field elements. Moreover, the values of functional traits
varied between species for some, but not all, field elements. In the field edge, species
showed either a shade tolerance or aasle avoidance strategy, while in the field margin
and field core, most species were functionally similar.

Our study demonstrates the high adaptive potential of weeds which are characterized by
an important intraspecific variability allowing their developme in contrasted
environment al conditions.
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Accumulation of nutrients by weeds and winter wheat plants

0. O. lvaschenk L M. Mykhalsk4, V. V. 8 hwartauf
!nstitute of bioenergy crops and sugar beBstAANof Ukraine
?|nstitute of Plant Physiolognd Geneticd\ational Academy déciences of Ukraine
Ukraine 0302Kyiv22,31/17 Vasylkivskats
schwartau@ifrg.kiev.ua

The absorption of nutrients by a range of weed speci®aligm aparinel, Matricaria
perforata Merat., Centanrea cyanus, Cirsium arvense, Apera spicaventiL.)and winter
wheat plants Triticum aestivumL, variety Smuglyanka) under field conditiomsas
investigated by the methods of ICEOSand Kjeldahl Determination of elemental
composition in samples of plant material carried by-EX»S (iCAP 6300 Duo MFC, USA).
Plant samples were dried at 106 and digested in nitricacid at 240p n 6/ Yy R |
of 60 bar for 90 min in a microwave digestion system Multiwave 3000 from APéam,
Austria. Determination of nitrogen with the Kjeldahl method was carried out on Behr S4
system,Germany.

High absorptionlevels of a number of macre and microelements wagound in harmful
weedspeciesGalium aparind., Matricaria perforataMerat., Centanrea cyanuks, Cirsium
arvensel., Apera spicaventi L. Dicotyledonousveed speciesabsorbfrom the soil, not only
largeamountsof nitrogen, phosphorus potassium sulfurbut alsomagnesiumcalciumand
boron. So, herbicide application at a later date significantly reduces the availability of
nutrients for winter wheat plants. Under conditions of growing wheat on Hgltured or
acidic soils, established in experiments elements absorption by weed plants,ialpec
calcium and magnesium, will increase soil local acidity in the ardeeafheat root system
that will reduce the efficiency of phosphorus, sulfur, nitrogen, potassium sorption by
plants. Assumed that the lack Girsium arvensk. control can enhances in the next season
wheat field infestation byApera spicaventi L. with corresponding increase in the cost for
pinoxaden, fenoxaprop or other graminicides.

These resultsmay determine the structure of agrophytocenoses attat shoutl be
considered whermmplementing complex nutrition and protection systems of winter wheat.
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Selfthinning and colonization success in ephemeral plant populations under
varying resource availability

S.L. Poggio, BD. Maxwell
IFEVA, Facultaddea N2y 2 YNI = ! Yy A @GS NA A RI BRendsRires dzSy 2 a
Argentina
spoggio@agro.uba.ar

Ephemeral plants usually are pioneers occupying open gaps after disturbances. Clear
examples are many annual weeds andvasive plants in frequently disturbed
environments. Colonization success of ephemeral plants commonly results from the
balance between initial seed density and resource availability in recently open patches.
Thus, understanding seffiinning in shortlived plants may contribute to understand early
stages of plant invasions in highly disturbed habitats. Here, we evaluate the impact of
densitydependent mortality on the colonization success of ephemeral plant populations in
response to varying initial demgiand resource supply. We used an individual based model
that simulates individual plant growth at a one week time step for a short growth cycle (10
weeks) in a 1 |2r1plot (100 by 100 cm grid=10,000 cells). Plant growth depended on
resource supply and waa function of specific maximum growth rate and efficiency.
Resource supply for a plant was influenced by its size, resources used by neighbor plants
within a specified neighborhood radius, size and distance to neighbors, and two specific
resource use ratgparameters for the neighbors. Seeds were randomly distributed in the
plot. We used two generic species differing in their potential growth rate. We explored a
wide range of scenarios obtained by combining nine initial densities (between 4 and 800
seeds rf) and four resource levels. Weekly, total biomass per plot, mean individual mass,
and survivor density were recorded, and mortality rates then calculated. At the tenth
week, seed output per plot was obtained by multiplying total biomass of survivors by
fecundity (20 seeds per gram for both species). In all instances, total biomass increased as
initial density and resource availability increased. Maximum total biomass was lower and
achieved earlier when resources were limiting. -Salining became importantat high
densities and was modified by resource availability. Mortality was lower and started later
as resource availability increased. Mortality started earlier and was greater for the species
with higher growth rate. In both species, all individuals digcigh densities and lower
resource supply. Mean individual mass was higher in the species with greater growth
potential, albeit growth rate highly decreased at increasing densities due te size
asymmetric competition. When log mean individual mass waatedl to log survivor
density, the thinning slope b was close -ta5; the expected slope assuming342 rule.

The highest seed output was observed at the highest resource supply. However, seed
produced per plot was slightly higher in the species withldveer growth potential. There

was an optimum initial density maximizing seed production, which was always higher in
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the species with the lower growth rate. Interestingly, for a given level of resource supply, a
species with lower growth rate may produce racseeds than other with higher growth
rate. Our results suggest that pemption of a greater share of resources early in the
growing cycle may constraint seed production in ephemeral plants, which would reduce
colonization success and impede gafpetuation in highly disturbed environments.
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Resource effective control dElytrigia repens

B.Ringsellel..AnderssonH. Aronsson G. Bergkvist
Swedish University of Agricultural Sciences, Faculty of Natural Resourdegrianétural
Sciences, Department of Crop Production Ecpkt&fy07 Uppsala, Sweden
bjorn.ringselle@slu.se

Couch grassHytrigia repens ).is a problematic weed on northern latitudes. Once
established in dield it spreads quickly through underground rhizomes. It is controlled
either with glyphosate, or extensive stubble cultivations to fragment and starve the
rhizomes. The aim of the project is to develop methods where couch grass is controlled
without usirg chemicals and with insignificant nitrogen leaching. More specifically we test
the hypotheses that perennial ryegrass and red clover cover crops tsoser in spring
barley/oat reduce couch grass growth during autumn (1), reduce nitrogen leaching (2) and
that mowing in autumn will further reduce couch grass growth (3). Moreover we tested if
two stubble cultivations during autumn were significantly better for couch grass control
than one timeoptimized stubble cultivation (4) and if nitrogen leaching is lnafter
cultivation with a goose foot cultivator (5 cm depth) than with a disc cultivator (10 cm
depth), with similar effect on couch grass (Bhree experiments, each lasting two years,
started in 2011 (results presented here) and repeated with 28&2. Exp. 1 and 2 were
conducted at three different locations in Sweden and Exp. 3 at one site, all with four
replicates in randomized complete blocks. In Exp. 1 the effect of mowing was investigated
in mainplots and cover crops in syfiots. In Exp. 2tabble cultivation was conducted at
different times in relation to harvest of spring barley/oat as the single factor. In Exp. 3,
using separately tilelrained plots, the effect of different combinations of tillage and cover
crops on Neaching and couch gss was investigated. Measurements taken were e.g.
abundance of couch grass shoots, aboveground biomass (cover crops and couch grass),
rhizome biomass, soil mineral nitrogen (Exp. 1 and 3) alebhing (Exp. 3).

Preliminary results from the first experents showed no significant reduction of couch
grass shoots or rhizomes for any of the cover crop treatments, but cover crops reduced
nitrogen leaching by almost a third compared to traditional disc cultivations after harvest.
In one instance where mowingas applied, there was a reduction (approximately 27%) for
shoot abundance at the harvest of the subsequent crop, without cover crop interaction.
The difference in control of couch between two stubble cultivation during autumn and one
time-optimized stubbé cultivation was insignificant. Treatments with goose foot cultivator
significantly reduced rhizome and shoot biomass compared to control and nitrogen
leaching was less than after disc cultivation.

Results so far indicate that the combination of gooset foultivator and cover crop, or
using onlyone stubble cultivation after harvest, may combine reduction of couch grass
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with reduced risk of N leaching. Results during 2013 will be important to further evaluate
these effects, especially since the coverpcio 2012 established itself better than in 2011.
Effect of high temperature and seed moisture on germinationEdphorbia
heterophylla

R. Asgarpour, R. Ghorbakl. Khajeh Hosseini
Agronomy Department, Ferdowsi University of Mashhad, Iran
rasgarpour@gmail.com

Thermal heating methods provide rapid weed control without leaving chemical residues in
the soil and water. In order to investigate the effect of high temperature on germination of
seeds ofEuphorbiaheterophyllain soybean fields of Golestan province, Iran, a factorial
experiment was conducted in a completely randomized design. Treatments included 4
thermal levels of 80, 100, 120 and 140/ T (g2 SELI2 adz2NB GAYSa 6\
types @ry and wet).Seeds without treatment were used as control. The results indicated
that by increasing temperature and exposure time, germination percentage was
significantly reduced. There was no difference between the two exposure times at a
temperatureofy ng/ ® b2 3IASNNAYLIGA2Y 61 & 204SNBSR ¢
combination with an exposure time of 5 minutes. Germination percentage of wet seeds
was less than dry seeds, although both dry and wet seeds were destroyed completely with
temperatures2 ¥ MHA FYR wmnns/ AY O2YO0AYyl A2y 6AGK

16" EWRS Symposium 2013, Samsun


mailto:rasgarpour@gmail.com

SESSION WEED ECOLOGYPoster presentations 85

Examination of allelopathic effect and allelochemicals of velvetleAb(tilon
theophrastiMedik.)

E.Nadasy, V. Nagy’, G. kzincA,R. $ | b 5
1University ofPannonia, Georgikon Faculty, Institute of Plant Protectiorl8360 Keszthely,
55t1 Cod a0GNW» ptd | dzy Il NB
D2HSNY YSY G h FEdetdr§omZdunty Rlarit Phaiection and Soil Conversation
Directorate, FHy don ¢ G X "2 &GN mT d
% vAGSNAEAGE epadment of Ba2ady@hdRENt BroductiontH nn Y I LI2 a @t
Guba S. str. 40
nadasyne@georgikon.hu

Velvetleaf Abutilon theophrastMedik.) is one of the most important, hazardous, invasive
weed species iungary.

We examined the allelopathic effect of velvetleaf plants in a laboratory bioassay and in the
greenhouse on the germination and growth of cereal crops. We usedtial shoots and

roots of velvetleaf in a concentration of 2.5 and '5@0m[l tap-water solvent to prepare

the extracts. We used solutions after 24 hours extraction and filtration. In the greenhouse
experiment we measured 1 kg @& NA SR wl YI yy Qa o6 NZ g ylitre$ 2 NB & |
capacity. Dried shoots: 50g (5%) or 100g (10%4}, raots: 25g (2.5%) or 50g (5%) were
mixed into the soil.

Furthermore we analyzed the phenoloides and phesmdd components of seeds of
velvetleaf with thin layer chromatography (TLC). We defined the total amount of tannin in

the seeds. We analyzed aldoK § @2t I At S O2YLRySyia 2F @St
SPMEGC/MS method.

The 5% extract obtained by dry velvetleaf shoots decreased germination (25, 13 and 10%),
and the growth of the shoots (80, 42 and 76%) and roots (85, 46 and 46%) of wiratr wh
6a@ al3IRFESYIFI0Z O2NY otwopCoyl0 FyR &LINARy3
of germination percentage did not influence the length of shoots and rodts (R0013¢

0.27).

100gkg" dried shoots of velvetleaf mixed into the soil hindertite shoots and roots
progression of the test plants, but mixed roots had a stimulating effect on the growth of
test plants.

By SPMESC/MS analysis, we identified 23 volatile components from the shoots of
velvetleaf. Hexanal, benzaldehyde, bemzktaldelyde, limonene, trimethyl
Otat2L8y-DHgSgSYSiltyR al FNI yIf 200dzNBR® L
flavonoid from the seeds. The tannin content was low (0.14%). Pluambbnyl acids
GSNBY Qi &ALISOATFAO Ay (KS aKmdds)manly at @ileafi A RS
stage (0.142%).
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Changes in antioxidative enzyme activities causeddhelipanche ramos4L.)
Pomel and salt stress iArabidopsis thaliangL.) Heynh.

S. Demirbas, O. Acar
4FryFE11FES hyaS{Al aScibdées angd An® BayditantobBioledy,O dzt (i
41 yI {Turkey S

sefer.demirbas@gmail.com

Phelipanche ramoséyn. Orobanche ramogais an obligate root parasite which causes
high yield losses on crops such as tomato, eggplant, potato and tobacco. Salinity, which is
an important abiotic stress factor, affects 20 % of land area and approximately 50 % of
irrigated area in the world. Ithis study,Arabidopsis thalian&@cotypeWassilewskijgWs2)

was used as a host fé&t. ramosawhose seeds were collected from an infested tomato
FASETR Ay 4Lyl 11!}t 5 Emdandp halidnalls2 dekd§ Wee séwt dzR &
within the same Petrilishes, filled with Gamborg B5 mediufar eighteen days with 16 h
photoperiod at 2ZC.

To understand how salt affects the antioxidative defence system during the interaction
between these plants, three treatments were set up, i.e.: salt (S), broomrape infection (BI),
broomrape infection and salt (BIS). When broomrape penetration in Arabisigpts was
observed, 100 mM NaClvas applied to Arabidopsis seedlings in treatment S and treatment
BIS by soaking their roots into the solution for 3 and 6 h. After this period, fresh plant
samples for each group were harvested and frozen in liquidgptn.

We determined that alteration itMDA content and the activities of SOD, POX, CAT, APX
and GR enzymes under these conditioDsir results showed that the activities of these
enzymes increased and MDA content decreased by these increased activites@ared

to control plants depend on time. However, although APX activity increas@8®96 in 3 h

and 76 % in 6 h iBI treatment, MDA content also increasedofds in 3 h and 7 folds in 6

h. In BIS treatment, the activities of POX, GR, CAT and S@asatt10, 6, 3 and 3 folds in

6 h, respectively. These results were significant at P < 0.05.

These results indicated that selection of salt tolerant crop varieties which have antioxidant
capacity can be used as a control strategy in saline fields @ldis finfected by broomrape
seeds, fopreventingcroplosses
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Competitive effects ofAbutilon theophrasti(Medik.) on yield and yield
components ofLathyrus sativugL.) under drought stress

M. Roozkhosh, H. Sarani, M. JarshAinadi, GR.Zamani, M.J. Babaie Zarch
University of Birjand, Faculty of Agriculture, Department of Agronomy, Biljand
mohammadroozkhosh@yahoo.com

Grass pea, a member of Fabaceae, has a long history in Iranian agriculture, and has long
been cultivated as food for humans and fodder for livestock. Iran is located in a dry region,
and in many areas of the country, crops are facing water deficits dtineig lifetime.

These drought events can, in turn, affect the competitive ability of crops, especially when
they are growing along with vigorous weeds, such Adsutilon theophrasti(MED.)
(velvetleaf), which also is one of the important weeds in Southam |

In order to investigate the effect of drought stress ahdtheophrasticompetition on yield

and yield components of grass pea, a factorial experiment was conducted based on RCBD
with three replication in the Research Greenhouse of UniversitBigand, Iran, during

2012. Treatments were drought stress (irrigation at 25, 50 and 75% of field capacity, FC),
and different plant densities of grass pea (3 and 6 plant§)o&ndA. theophrast{0, 3 and

6 plants.potl). All irrigation treatments werémposed when plants were established.

The results showed that crop yield and seed weight of grass pea were decreased in
response to an increase in the severity of drought stress and/or higheheophrasti
densities. There was a higher crop harvest indeder increased drought stress and lower
grass pea densities. The lowest grass pea biomass was achieved in a combination of
irrigation at 25% FC and the mixed planting of 6 plants of each crop and weed, whereas the
highest biomass was observed when 6 graea plants.pot, grown as weedree, were
irrigated at 75% FC.
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Effect of high temperatures on tuber sprouting and shoot growth of purple
nutsedge Cyperugotundus) populations

M. Roozkhosh, &. Eslami, M. JardiFAhmadi
BirjandUniversity, Faculty of Agriculture, Department of Agronomy, Birjand, Iran
mohammadroozkhosh@yahoo.com

Purple nutsedge is the most troublesome weed species of vegetable crops in the East of
Iran. Understanding of environmental factors that impact tuber sprouting of this noxious
weed may assist in improved purple nutsedge management. Laboratory and greenhous
studies were conducted to assess the effect of high temperatures on tuber sprouting,
accumulation of plant biomass and new tuber formation of this weed species.

A factorial experiment with three replications was carried out at Birjand University.
TreatmSy ia Ay Of dZRSR RAFTFSNByYy(d GSYLISNI GdzNBa 7T
exposure times including 1, 2, 4, 8, 16, 32 and 64 hours as well as two nutsedge
populations originating from Birjand and Jiroft. After exposing tubers to high temperatures

for the indicated exposure times, they were planted in 15- aiameter pots in a
INBSYK2dzaS 6Hpkmpc/ MHKK nubdf pumbeg tNberpand pRRl- & & ®
tuber weight as well as aboveground biomass were recorded at the termination of the
experiment

Results showed that increased temperatures significantly reduced tuber and shoot growth
2F 020K LIMzNLX S ydziaSR3IS LRLMAI GAz2yad G
sprouting observed. There was a significant population x temperature x exptisuge
interaction effect fort all measured traits. Overall, Jiroft population showed greater
susceptibility to high temperatures. This study showed that implementing high
temperatures could be used as an effective sahremical management tool for the coptr

of purple nutsedge.
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Translocation of molecules and macromolecules from host plants to the
parasitic weedPhelipanche aegyptiaca

R. Aly
Newe Yaar Research centehRO,Departmentof Plant Pathology and Weed Science,
Ramat Yeshai 30095, Israel
radi@volcani.agri.gov.il

BroomrapesRhelipanchepp. andOrobanchespp.) are holoparasitic plants that subsist on
the roots of a variety of agrultural crops, establishing a direct connection with the host
vascular system. After the establishment of the first direct connection, exchange of
molecules and macromolecules occurs. The aim of this study is to summarize our results on
translocation of he molecules and macromolecules (peptides, siRNA, viruses, and
proteins) from host plants to the parasites and the potential significance of such molecules
to the parasite.

To test for peptide movement between host and parasite we have genetatedgenic
tobacco plants expressing a cecropin peptidar¢otoxin |4 under the control of the
inducible HMG2 promoter. In this study it was demonstrated thaarcotoxin IA
translocated from transgenic tobacco plants to the attachfelipanchetubercles.
Mannitol content in the parasite is regulated by MannosPl&sphate Reductas&6PR

gene, an essential processRielipanchdor water and nutrient uptake from the host. We
transformed tomato plants with the M6PR as a target gene for silencingg thsninverted
repeat technique. It was shown that the M6PR mRNA target gene was silence8q%)

in P. aegyptiacatubercles or shoots grown on the roots of transgenic tomato.
To test for protein movement between the host and the parasite, we usedsganic
tomato and tobacco lines targeting a Green Fluorescent Prq@®Hiy to the companion

cells or to the endoplasmic reticulum (ER) respectively. In this study it was demonstrated
that GFPwas transferred from the companion cells of a transgenic tontatthe attached
Phelipancheubercles or shoots through phloem connections. In addition, it was shown
that CMVcan move also from virus infested tomato plants to the parasite tubercles and
shoots attached to the infested tomato plants. An improved underding of molecule

and macromolecule exchange between hosts plant and their parasites could facilitate
optimization of new and effective genomic approaches to parasitic weed management.
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The effect of water stress on competitive interactions betwereeds and
willow plants during establishment of shortotation coppice

T. Verwijst, A. Lundkvist
Swedish University of Agricultural Sciences, Department of Crop Production Eceiiggy, SE
07 Uppsala, Sweden
Theo.Verwijst@slu.se

Longterm productivity of willow shorrotation coppice systems for energy purposes is
known to be highly dependent on survival and growth of willow plants in the establishment
year. Cutting quality, abiotic factors such as wated antrients, and weed pressure are
likely to interact and are assumed to underlie the variability in establishment success of
willow stands in commercial practice, but little is known about the interactions of such
factors. By means of a controlled bucketperiment, we studied the effects of weeds,
water stress, cutting size and their interactions on the early growth of willow plants of two
different willow clones. We used spring barléjo¢deum distichoh..) andSinapis albd.. as
model weeds. In generakarly biomass production was decreased by competition of
weeds or by the use of shorter cuttings. The applied reduction in water supply did not
reduce willow growth in the absence of weeds. However, when willows were grown with
weeds under reduced waterupply, a significant reduction in growth of willow was
observed. This result stresses the importance of weed control in willows on sites which are
prone to droughts.
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Effect of weed removal time on weed population dynamics in oil pumpknop

M. IvanekMartincic', Z. Ostojig K. Barig; M. Gorsit
lCollege of Agriculture in Krizevci, M. Demerca 1, 48260 Krizevci, Croatia
2University of Zagreb, Faculty of Agriculture, Department of Herbology, Svetosimunska 25,
10000 Zagreb, Croatia
mivanek@vguk.hr

Oil pumpkin is traditionally grown in some central and eastern European countries (Austria,
Slovenia, Croatia, Hungary). Due to limited distribution and acreage, there are only a few
investigations relatd to oil pumpkin production systems arglen less related to weed
problems in oil pumpkin cropOil pumpkins are very sensitive to weed competition,
especially in early crop stage. As a general principle, weeds which emerge with the crop
will be more compttive than those emerging once the crop is established. Late emerging
weeds which remain below the canopy are unlikely to reduce crop yields.

Hence, there is a need to evaluate weed population dynamics in oil pumpkin crop in order
to develop efficient wed management strategies.

A threeyear field study was conducted at Krizevci College of Agriculture (mestern
Croatia) to determine the weed population dynamics in oil pumpkin crop. Weed species
composition, weed density (number'?)] aboveground dryweed biomass (g ﬁ) were
determined two, three, four, five and six weeks after crop emergence. The same
parameters were determined six weeks after emergence (fully closed crop canopy) on plots
where weeds were removed for the first two, three, four, amdefweeks after the crop
emerged. The experiment was set up in a randomized complete block design in four
replications. The total number of weed species in all three years was similar, ranging from
ten to twelve, but only three to four species were domihafhe predominant species in

all three years wagkchinochloa crus gallbut its share in total number of weed plants and
dry weight of weeds were different with each year. Although the number and dry weed
biomass, as well as the share of species in totahber and weight of dry weed biomass
varied in relation to year and weed removal time, changes in weed plant number and
weight showed similar trends in all three years. The highest total number of weeds was
found two weeks after the emergence of oil pukip (in average 66 #) 100 n¥, 254 n¥

in 20.., 20.. and 20.., respectively) and the lowest number was determined six weeks after
the crop emerged (33 1) 46 n¥, 117 n¥). Contrary to the number of weeds, dry weed
biomass weight was increasing, and thighest weight was determined six weeks after oil
pumpkin emergence (156 g m221 g rif, 304 g nf). The largest increase in dry weed
biomass weight occurred in the fourth week (44, 96 and 122°Gnma week) and in the

fifth week (89, 86 and 96 g fnin a week) after pumpkin emergence in all three years.
Number of weed species, number and dry weight of weed plants that emerged after
weeding never achieved the number of weed species, weed plant number and dry weight
on weedy control plotsiegardless bthe length of previous weeding.

The research provides relevant data for efficient weed management strategy, particularly
with respect to timing of weed control.
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Effect ofFusarium oxysporunf. sp.melongenaeand its interactions with
Orobanche ramosan the disease development and growth parameters of
eggplant

M. Dikilitas, H. H! f (R ¢ eaf
1Department of Plant Protection, Faculty of Agriculture, Harran University, SasTlunifay
2Department of Plant Protection, Faculty of Agricultizeiyes University, Kayserirkey
3Department of Plant Protection, Faculty of Science, Gaziantep University, Gaziantep
Turkey
ahandan@gmail.com

Fusarium oxysporum f. sp. melongeriaea highly virulent pathogen that causes serious
losses in crop produidn on eggplantolanum melongenaplants in field and greenhouse
conditions. In this study, the interactions betweEnsarium oxysporum f. sp. melongenae
(Fomg) andPhelipanche ramosan the disease development and growth parameters of
eggplant (cvs. AnadzNJ YI NI} &P YR YFINYIFT Cm0 6SNB Ay(Q
Fusariuminoculated eggplants were evaluated under P. ramosa threat or not for the
possible interactions and biochemical resistance mechanisms. Our findings showed that
the height andrelative growth rate (RGR) and the number of fruits were lower in Fusarium
inoculated eggplants than that of control plants (P<0.001). The progress of the disease
GKNRdAK (GKS aévyLwiizy AYRSE oI fdzSa &aK2gSR G
than cv Karnaz F1, as a result of that severe loss of crop production occurred in cv. Anamur
YFEN}AaPP / KE2NRLKe&ft FyR OFINRGISYy2ARa 4SNB
a/b ratio, expressing the degree of stress, showed that both cultivars wereredgv
stressed.

However, whenP. ramosainteracted with the roots of Fusariuwilted eggplant plants,

the growth parameters such as height and RGR were almost 50 % of the contrel (non
inoculated) and 70% of the Fusaritinoculated plants. The disease pregsion was faster

and took half of the time for colonization when compared to Fusasinoculated plants
alone. Chlorophyll and carotenoid contents as well as chlorophyll a/b were also found
lower that those of the control and Fusaridmoculated plants ane.

On the other handP. ramosecolonized eggplant plants without Fusarium inoculation also
showed significant differences from the control plants suggesting that this holoparasite is a
serious threat alone in eggplant crop production. In this study, shewed that the
combined effects ofP. ramosaand Fomg severely reduced the crop production. We,
therefore, suggest that the studies focusing on development for the Fusassistant
eggplant varieties should also involve the resistance studies agairmmnBsa. This study is

the first step of a series of studies betwePnramosaand Fomgdealing with biochemical,
physiological and molecular pathology studies.
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Element concentrations of two alietmpatiensspecies growing in various
locations of Lithuania

I. Sliumpaite A.PaulauskasE Kupcinskiene
Vytautas Magnus University, Faculty of Natural Sciences, Kauné4407, Lithuania
i.sliumpaite@gmf.vdu.lt

The spread of invasive alien species is a matter of great concern that mostly impacts on
biodiversity and as a consequence on total ecosystems. [fpatiens species, Small
Balsam (Impatiens parviflor) and Himalayan Balsanfimpatiens glanduliferg are
particularly outspread invaders in many parts of Europe. In order to assess adaptation and
resistance to environmental pollution of abaymentioned plant species, estimation of
their elemental composition was made.

Himalayan Balsam and Small Balsam plantsewellected from twenty locations in
Lithuania. Dried and milled plant leaves were digested usingsHN$O, mixture in the
closed vessel microwave system. The determinations of metals (Ca, Mg, P, K, Na, Al, Fe, Zn,
Cu, Mn, Pb, Cd, Cr, Ni) were perforni®dflame and graphite furnace atomic absorption
spectrometry. The concentrations of phosphorous were determined colorimetrically.

The obtained results revealed thahpatiensspecies differed significantly in the contents

of calcium (ANOVA, F = 126.84 0.00)), potassium (F = 69.9P,<0.00]), magnesium (F

= 95.63,P < 0.00)), phosphorous (F = 14.98,< 0.00)), sodium (F = 8.7% < 0.005,
chromium (F = 32.81R < 0.00)), nickel (F = 40.7R < 0.00) and lead (F = 26.58 <
0.001). Additionally, thelevels of elements in. parviflora leaves varied significantly
depending on sampling site: calcium (F = 24R6; 0.00)), potassium (F = 70.28, <
0.001), magnesium (F = 169.7@< 0.001), phosphorous (F = 821.89< 0.00J), iron (F =
152.16,P < 0.001), aluminum (F = 311.48,<0.00), manganese (F = 1374F.< 0.00)),
sodium (F = 128.38,<0.00)), zinc (F = 169.32,<0.00J), copper (F = 171.88,<0.001),
chromium (F = 55.5( < 0.00J), nickel (F = 89.4P,<0.00)), lead (F = 83.0B < 0.00)

and cadmium (F = 457.93<0.007).

The same tendency was observed..iglanduliferaleaves: calcium (F = 9.88< 0.00)),
potassium (F = 222.98,< 0.001), magnesium (F = 935.88< 0.00]), phosphorous (F =
1317.2,P < 0.00)), iron (F = 896.90P < 0.00)), aluminum (F = 299.63 < 0.00J),
manganese (F = 1564./7,< 0.001), sodium (F = 198.4P, < 0.00)), zinc (F = 77.4& <
0.009), copper (F = 441.8,<0.00), chromium (F = 7.9®, < 0.00J), nickel (F = 2.3B<

0.05), lead (F = 307.8%,<0.00) and cadmium (F = 580.57<0.00]). The amounts of

Mg, K and P were about 1.5 times higher in Small Balsam leaves. More@agwiflora
contained slightly higher concentrations of Na, Zn, Pb and Cd. Also slightly higher amounts
of Cr, Al, MnFe and Ni and 1.5 times higher amount of Ca was found in Himalayan Balsam
leaves. The levels of heavy metals were below their toxic levels. A high supply of essential
elements may clarify the high growth rates and rapid spread of particular plant spkcies.
shows that habitat and environmental factors greatly affected accumulation of some trace
metals in alien Impatiens species in Lithuania.
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The search for resistance to branched broomraphkelipanche ramos&. Pomel
among different tomato cultivars

A{ Gt L2 ¢ BykilIEorkowdki
Research Institute of Horticulture, Skierniewice, Poland
annastepowska@wp.pl

Due to global climate changes the area where branched broonfPiygdipanche ramosk.
Pomel occurs isomstantly increasing. Although branched broomrape is a species present
in warm countries, in the near future it could also become a threat to vegetable crops in
Poland. Confirmation can be the fact thBt ramosaalready threatens crops in Polish
border caintries, such as Slovakia and Germany.

For several years in the Research Institute of Horticulture studies on branched broomrape
with tomato as host plant were conducted. In the greenhouse experiments relations
between the parasite and several tomataltivars were analyzed. Investigations were
carried out with cultivars Corindo; F 2003 2005), Remiz;K 2006 i 2008), Admiro,F
Bigdena E Eufaria | Flexion E Grace F Growdena F Zouk I, Julia F Starbuk (2016
2012). At the beginning dflarch tomato seeds were sown to multipots in the glasshouse
and in April seedlings were transplanted to the bigger multipots. Selected seedlings were
planted to pots filled with substrate mixed with about 2 mg of branched broomrape seeds.
Tomato plants whout P. ramosain pots were used as a control in the test. To obtain
material for microscopic analysis additional experiments were conducted in special
rhizoboxes. This enabled the continuous monitoring of the branched broomrape
development without damagig the host and parasite material. To obtain material for
microscopic analysis, laboratory experiments on the anatomy and morphology of parasite
were conducted with the use of stereolight and scanning electron microscope.
Underground tubercles dP. ranosawith fragments of tomato plants were collected for
the anatomical study. Aboveground part of plants in various stages of development were
also collected. The effect dP.ramosaon growth, development and yield of tomato
showed adverse impact on hostapts. Both yield and the height of tomato plants were
lower in the pots with parasite than in the control. In the experiment it was observed that
aboveground parts of branched broomrape growing with different tomato cultivars was
characterized by a simildrabit and color. However in the same conditions in pots with
different tomato cultivars the parasite appeared at a different time and with a different
number of parasite shoots during the whole experiment. Microscopic experiments
revealed information abatinner and external plant structures.

Results confirm that branched broomrape causes reduction of yield and plant height by
competing with host for water and nutrients. However results suggest also that, among the
tested tomato plants, genotypes with taience/resistance traits td®. ramosacan be
found. Laboratory experiments revealed interesting information about structures that
could be involved in the parasitic mechanisnPofamosa
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Allelopathic potential of some European flax varieties against burclover
(Medicago polymorphd..)weed

M. Hozayn, A. Abd EMonemAmany, D. M. El Harrery, E.M. Abd Lateef
!Agronomy andBotany Depts., Agric. and Biol. Div., National Research CEHB@hoth
St., 12311 Dokki, Cairo, Egypt
m_hozien4@yahoo.com

Allelopathic crops may play an important and useful role in minimizing problems in
agriculture production, such as pollution of agriculture environment, unsafeagricultural
products to human and animals, depletion of crop diversity, soil sickness andilaruwlity

of mineral nutrition. To evaluate the allelopathic potential of a plant, germinating seeds of
a test plant are often exposed to whole plants, seeds, plant extracts, or isolated
allelochemicals of the aggressive species. In this study, sixteeties of flax (7 local, i.e.,
Sakhal, Sakh&, Sakha3, Sakhat, Giza8, Giza9, Gizal0 and nine imported from Europe

i.e., Mayak, Tekka, Alba, Ariana, Letodhid etoania7, Letoania®, Fyking and Blanka)
were selected to evaluate their allelopathigotential against bur cloverMedicago
polymorphal. ) that causes great damage to flax production in Egypt. Of each variety, fifty
seeds were placed in a Petri dish of 12 cm diameter, whereas in a second Petri dish 25
seeds of that variety were combinedith 25 seeds of bur clover.. The germination
percentage varied from 3600% in the Petri dishes with flax only, and from 4180% in

the Petri dishes where flax was combined with bur clover . According to germination %, the
flax varieties can be divideéhto resistant varieties, in which their percentage of
germination varied from 8300 with bur clover (Sakkb Giza8, Giza9, Gizal0, Alba and
Ariana) and moderately resistant varieties for which germination percentage varied from
61-71% (Sakhd, May& and Tekka) and sensitive varieties with percentages of
germination less than 50%. Also, it was noted that some varieties (aslGi2dayak,
Lituania5, Lituania7, Tekka and Sakf) had negative effects on bur clover germination.

It could be concludedthat flax varieties can be cultivated to adversely affect the
germination of the bur clover weed without affect on germination of it. We need extensive
studies to make an allelopathic map for different crop varieties. Such a map may be used
as a practicahdicator for precision crop protection.

16" EWRS Symposium 2013, Samsun


mailto:m_hozien4@yahoo.com

SESSION WEED ECOLOGYPoster presentations 97

Effect of cotton seed vigor on the early competition with weeds

V. Athanasoulj D. Chachalig, P. TerzopouldsE. I. Khah
'Benaki Phytopathological Institute, Laboratory of Weed Science, S Sbeléa 145 61,
Athens, Greece
“Spyrou S.A., 5 Markoni Str., 122 42, Athens , Greece
3University of Thessaly, Laboratory of Genetic and Plant Breeding, FytoKdudstia,
38446 Volos, Greece
d.chachalis@bpi.gr

Cotton is an important crop in the Mediterranean region and frequently faces severe
competition from narrow and broadleaf weeds resulting in yield losses. The main objective
of this study was to determine how the seed vigor components related the seedling
emergence affect competition witlSinapis arvensiand Echinochloa crugalli. Three
different seed vigor levels: high vigor (HV), medium vigor (MV) and low vigor (LV) seeds of
a commercial cv. (Atlanta) were used. Final germination percentages anghtteens of
emergence [timings ¢, Mean Emergence Time (MTE), and uniformity (U)] were
determined for all cases. Competition with , and plants derived from LV seeds were less
competitive . Competition with the two weed species, as measured by tha gramth
characteristics (height and dry weights of leaves, stems and roots) was weed species
dependant. Early competition of the crop with the weeds was due to negative effect of
seed vigour on the above emergence patternSeed vigour plays an importamle to
improve crop competitive ability against weeds and therefore could be part of an
integrated approach to weed management systems.
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Problem and Management of Broomrap®{elipanche ramosé..) Pomel/
P.aegyptiaca(Pers.) Pomel) in Tomatoes Greenhouses of Turkey

Y.Nemlt, 0.Y § e$ &,52 8 NAiz4 8.Mdagt, E.Aksark
1Ege University Agricultural Faculty, Plant Protection Department, 35100 Bornova, Izmir,
Turkey
’Cansa Kimya Sanayii ve Tic. LTD.T  Iistdrbufl, Tutkey
yildiz.nemli@ege.edu.tr

Climatic advantages in some parts of Turkey have made protected crop production
common system. The Antalya Province with 60 % of greenhouses, which are total 56381
ha., allover Turkey is main covered crop producing area. Tomato is the most produced
crop. Broomrapes Rhelipanche ramosdL.) Pomel andP.aegyptiaca(Pers.) Pomel
(Syn.Orobanche ramosa L./O.aegyptiaca Pers.)] significantly reduces yield of tomatoes in
greenhowses as well as open fields. Especialy, bannig methyl bromide which was
extensively used in greenhouses, has caused exploiting broomrape problem. It has been
observed that up to 50 shoots of broomrape emerged from roots of a tomato plant.

So far, there hanot been a method to control broomrapes in tomato efficiently and safely.
However, some fumigants and solarization can be a solution to control broomrapes. Earlier
studies showed that combining methods can give better control. In this study, the effect
some fumigants alone and combined with solarisation on broomrapes in tomato
greenhouses were researched.

Experiments were conducted in two distinct locations in 2010 and 2011. One is Bozhoyuk
GAEEF3AS 69t YIEPIZ ! yil t elével, wihich Gréws savyicrop. Yhe | £ @
20KSN) 2yS Aa [ SoAaf(le oYFoes l'yartero i
lodomethane at 30, 40 and 50 |'hand methamsodium at 1250 | Havere applied alone

2N 6AGK &2fF NRAl GA2YyYy A ya 2l IONR &5 daSh 2(/2 oK a3 K/
lodemethane at 40 and 50 | hand methamsodium at 1250 | Havere applied alone.The
number of emerged broomrape shoots was counted and broomrape dry weight were
measured to assess the effect of treatments ondmrape.

PG 9fYlLEP SELSNAYSyY dand mehBnsotid K260 Ba raduced p n
the number of broomrape shoots respectively 94.7%, 98% and 95%. The effect on dry
weight of broomrape emerged was the similar to the number of shoot of bropes
emerged.

Fd YEDd SELISNAYSYy(:S AzaRiamétBaingotiynSl250 nHixeduteds p n
the number of emerged broomrape shoots 86.58%, 91.69% , 99.08% and 75.76%,
respectively. Combining solarisation slightly increased the control levelmettf@ne (30 |

ha) +solarisation 96.59%, iodomethane (40 Thesolarisation reduced broomrape shoots
99.86%, lodomethane (50 | Mersolarisation reduced broomrape shoots 99.94% and
methamsodium+solarisation 87.07%. Solarization alone reduced the nuvhibbeoomrape

shoots 77.85%. Further studies have been conducted to reach a precise conclusion.
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PARASITE: An integrated research programme on parasitic weeds of rice-in sub
Saharan Africa

L. Bastiaarls L. Akanvofj A. van Ast G. Gbehounol S. Kabitj J. Kayeke L. Kleri M.
Mourits’s ~ { @°, A Oude&Lansifik]. RodenbufgM. Schuf
1Crop and Weed Ecology Group, Centre for Crop Systems Analysis, Wageningen University,
P.0O. Box 430, 6700 AK Wagening®san Netherlands
“Centre National de Rech&ieAgronomique (CNRA), Abidjar2 i S R QL @2 A NJ
®Food and Agriculture Organisation (FAO), Rétalg
“*Mikocheni Agricultural Research Institute (MARI), Dar es Salaenmania
5Knowledge, Technology and Innovation, Wageningen University, Wagesmgen
Netherlands
®Business Economics, Wageningen University, Wagenthgedetherlands
"Africa Rice Center (AfricaRice), Dar es Salbanzania
lammert.bastiaans@wur.nl

Parasitic weeds are progressively spreading in-fieghrice production systems in sub
Sdaran Africa (SSA). This is particularly worrisome as rice is gaining in importance as a
strategic crop for attaining food security in SSA. The most important parasitic weeds in rice
are Striga hermonthicaS. asiaticaand Rhamphicarpa fistulosaStakeholdr analyses in
three affected areas in West and East Africa showed that the problem is mainly affecting
resourcepoor farmers, which generally lack the knowledge and means to effectively
control parasitic weed infestations. Extension services are not ahamare of the actual
extent of the problem and are often unable to backstop farmers with adequate solutions.
This proved particularly true fdR. fistulosawhich is a relatively new parasitic weed. The
stakeholder analyses further showed the existenceaofarge time gap between the
emergence of a parasitic weed problem and the start of any targeted action to control the
problem. Clearly, improved communication between stakeholders and a better
preparedness at farm, community and government level wouliph he reduce the extent

and impact of any future outbreak.

The parasitic weed problem is inherently complex as it covers different dimensions and
disciplines (e.g. biology, ecology, agronomy, economy, sociology) and a variety of
integration levels (e.g. aht, crop, farm, national, regional). The implication is that for real
impact the involvement of different groups of stakeholders is essential. This notion was
used as a starting point for a collaborative programme of Wageningen University, Africa
RiceC¢FGSNI YR b!w{ 2F .SyAy> /4GS RQL@G2ANB |
Programme scheme of The Netherlands Organisation for Scientific Research- (NWO
WOTRO). The research programme consists of fouprujbcts that cover (1) biology and
ecology, (2) agronomy, (3) economy and (4) sociology and institutional analysis. The
programme expects to deliver locally adapted management strategies, and to stimulate
institutional innovations and farmer experimentation to reduce the expansion and
negative impats of parasitic weeds in rafed rice systems in SSA. An example of the
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added value of the integrated approach is that control strategies are evaluated at pot
(subproject 1), field (subproject 2) and farmers (subproject 3) level. Subsequently,
subproject4 provides insight in what type of institutional innovations can enable or
constrain the broader dissemination of such management strategies.
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Longterm changes in theveed communities of intensively managed cropland:
effects on species diversity and functional composition

S. L. Poggio, C. M. Ghersa
IFEVA, School of Agriculture, University of Buenos Aires, CONICET
' @b { Iy al NIDSH), Buengs Aires) Argemtina
spoggio@agro.uba.ar

Weed communities shift in response to changes in cropping systems, such as the adoption
of notillage. In addition, different weed assemblages may occur in different crop types.
Interestingly,weed shifts are rarely studied in the lotgrm. Here, we study the changes in

the arable flora of the Rolling Pampa, the ceit of Argentina, since the early 20
century. We focus on maize and soybean, the most important wseason crops in
region. Maize expanded at the 1900s. Soybean was introduced during the 1970s, and
considerably expanded since the inception of glyphosate tolerantsGytbean sowing in
1996. Weeds were surveyed during the summer seasons between 2004 and 2011. Previous
research on weeds of warseason crops was also included. Historical data on crop
management was compiled. Regional species richrngd#/érsity) was accumulated for
particular periods associated with key technological changgdiversity was additively
partitioned into local &-diversity) and turnoverli-diversity) componentsbtdiversity =g

R A @S Nadivérsity). ISpecies were classified according to origin and functioaits.tr
Weed flora of maize crops was enrichedcin/ species per decade between 1920s and
1995. Subsequently, weed flora of waseason crops lose nearly 3 species per ygarq9

to 49). b-diversity decline (85 to 41) mainly reflected regional richness.l Meana-
diversity similarly decreased in soybean (13.8 to 6.9) and maize (14.0 to 7.3) since 1995.
Landuse changes explaib-diversity decrease. Ntllage, adopted in the late 1980s,
almost completely replaced ploughing and is the usual practice daysg Maize sown

area considerably decreased due to the widespread sown of soybean. Weed control now
remains on a narrow spectrum of active ingredients. Glyphosate, which was mostly applied
during fallows and prsowing before GMsoybean adoption, has nolsecome the most
common postemergent herbicide. Pasture ploughing and fencerow removal to increase
cropland changed the proportions of source and sink habitats consequently altering
dispersal relationships between cropped and rayopped habitats. Frequegof common

weed species from Asteraceae and Poaceae decayed during the 2000s, whereas few
species occurred as new weeds of waseason crops in the regiorfPdrietaria debilis
Urochloa platyphylla Notillage hindered weed species requiring regular pling to
perpetuate within fields Datura ferox Sorghum halepen$ewhereas promoted smadieed
weeds Digitaria sanguinalis Euphorbia maculata winddispersed speciesCpnyza
bonariensi}, and woody specieSida rhombifoliaGleditsia triacanthgs Crg productivity
increase since the 1990s would have restricted the occurrence of mospegies. Our
results highlight that longerm changes in weed communities, in terms of species diversity
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and functional composition, are driven by both transformatiarcropping systems due to
the adoption of new technologies at wider spatial scales, and by both management and
ecophysiological attributes of particular crop types at field scale.
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Changes in patterns in weed speciasd communities acrosthe south west of
Western Australia and their relationships with climate and soil

S.Child3, C.P.D. Borgef, P.J Michaef, A.Hasherfl, M. Rentor?

School of Plant Biology, University of Western Australia, Crawley WA/AG8lia
Department of Agriculture and Food Western Australia, Merredin WA, Australia
3School of Environment and Agriculture, Curtin University, Bentley WA, Australia
“*Department of Agriculture and Food Western Australia, Northam WA, Australia

°Plant Bigecurity Cooperative Research Centre, Canberra ACT Australia
20729945@student.uwa.edu.au

Successful weed management depends on a sound understanding of how environmental
and management factors affect the distributions of weed species and communities and
how these distributions change over time. Similarly to many regions in the world, broad
scale farming systems within the soutfestern Australian wheat belt have changed
dramatically over recent decades with a general reduction in diversity due to a decirea
grazed pasture and grain legume cropping, an increase in cereal production, and extensive
adoption of low tillage systems. The resulting increased dependence on herbicides for
weed control has led to widespread evolution of herbicide resistancerddienal climate

has also undergone substantial change over this period with greater climatic variability and
reduced rainfall particularly in the winter growing season. All these factors are likely to
affect weed distribution and incidence.

To investigatehese issues, the prevalence of weeds in fields in the south west of Western
Australia was surveyed in 1997 and again in 2008 across a total of 956 sites from both
surveys. Altogether 194 weed species (or groups of species within a genus) were
identified. The majority of survey sites were used for cropping, and 152 weed species were
identified within these cropped fields. A univariate analysis was conducted to determine
which species had changed in abundance and distribution. A multivariate community
analsis approach was then used to investigate potential environmental drivers of changes
in community composition and diversity, including annual and seasonal temperature and
rainfall over both the survey years and the preceding decades, as well as sailtetistias

such as thickness, wat#oldingcapacity, organic carbon, bulk density and pH.

Between 1997 and 2008, noticeable decreases in incidence (in cropped fields) were
observed forVulpiaspp. €25.3%),Aira caryophylleg-20.5%),Bromus diandrug-19.9%),
Avena fatua(-17.6%) andAustrostipaspp. €12.8%), with onlyRaphanus raphanistrum
(11.3%) andirctothecacalendula(7.1%) significantly increasing in frequency. A wide range
of edaphic, climatic and meteorological factors were found to be signtficaelated to
differences in weed community composition and diversity across time and space.

Our results lead to the conclusion that any future research should focus on developing and
improving management strategies f&®. raphanistrum, Hordeum sppnd Conyza spp.
Although these are not the most common weeds, they are an emerging threat. Many of
the very common weed species had stable or reduced incidence, suggesting that the
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current management practices are adequate. Multivariate analyses, such ag thos
conducted in this study, can help us understand the drivers of weed community
composition and diversity and thus predict how weed communities will evolve as climate
and farming systems continue to change.
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Impact of environmental and management factors ameed species composition
in sunflower fields in Greece, Turkey ari@loatia: a comparative approach

D. Lyra, Y. Kaya, E. Stefanic, G. Econpind(alivas
Agricultural University of Athens, DepartmeniQbp Sciencéaboratory of Agronomy
lera Odos 75, 11855 Athens, Hellas
dionyssialyra@yahoo.com

Sunflower Helianthus annuud..) is one of the most important oil crops in the world.
Continuous demand for oil consumption and biofuel production has led to sunflower
expansion in Balkan Peninsula. Evros region in Greece, Trakya territory in Turkey and
eastern part of Kroatia constite the main cultivated zones of sunflower at national level.
Orobanche cuman&Vallr. and some broadleaf and grass weed species have been serious
hindrances in sunflower production throughout these regions. Resistant hybrids together
with postemergence (Wl group) or preemergence herbicides (trifluralin) have been
extensively used by farmers to control bath cumanaand weedsDuring the period July
August 2012 extensive surveys were conducted in the aforementioned regions in order to
examine the integreed impact of herbicides, sunflower hybrids, crop rotation, tillage and
fertilization on weed communities composition. Particularly, 27, 34 and 24 fields
corresponding to 243, 470 and 368 acres were surveyed in Evros, Trakya and eastern
Kroatia, respectiely. The surveyed fields were located in different ecoregions
encompassing the cultivated land of Evros, Trakya and eastern Kroatia respectively. The
surveyed fields were chosen to fit the desired management systems after personal
interviews on a farmefriendly questionnaire. In each field we sampled five quadrats of 4
m? following the W pattern. In addition, climatic features of each region such as
temperature and precipitation were taken to develop the bioclimatic indices such as
degreedays and humiditypdex. Furthermore, soil parameters such as pH, soil texture and
2NBFYAO YFGGSNI 6SNB SEFYAYSR |G SIFOK &l YL
rank correlation coefficient and multivariate analyses were used in order to examine the
relationship etween abiotic factors and weed occurrence.

All three countries differentiatedn weeds composition and abundand®. cumanawas
successfully controlled with the use of CLEARFISYBTEM in all three regions. However,
weeds such aXanthium strumarium_., Chenopodium alburh. andEchinochloa crugalli

(L.) P. Beauv. showed to escape weed control treatments especially when susceptible
target-growth stage has evadedSpecial attention should be drawn to the fact that
Ambrosia artemisifolid.. has invadg sunflower fields in Kroatia to such an extent that is
difficult to control. Tillage systems and crop rotation are common in all three countries.
Deep plowing during fall and basic fertilization are the practices adopted by the farmers.
However, differeniations exist when irrigation is applied. 100%, 90% and 40% of sunflower
fields were rainfed in Kroatia, Turkey and Greece respectively. Climatic conditions and soil
parameters also had a strong impact on spatial differentiation among weed species and
ecoregions.
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The influence of landscape simplification on weed traits in Mediterranean cereal
boundaries

Y. Pallavicini, S Petif’, F Bastid&, E1 S NJ/ +-Bfa@sSdIzquierdd, JD2y T4 § B2 NJ
Ynstituto de Agricultura Sostenible (CSIC), Alameda del Obisppsim, 4084.14080
/ s NR26F X { LI AY
Lyadaddzi blraAazytf RS fF wSOKSNDKS | INByY 2 )
Sully, BP 86, F21065 Dijon Cedex, France
®Departamento de CienciasINR F2 NBadG I f a5 ! yAOSNEARIR RS
Palos s/n, 21819 Palos de la Frontera, HuelvanSpai
BSLI NI FYSYy(d 9yIAYE&SNAIL ! ANRFEAYSYGENRAE A
JFdFfdzyel @ /FYLdza RSt . &/ @B36D Cagtalte | (= ! ¢
Barcelona, Spain
yesipalla@ias.csic.es

Crop boundaries are important areas supporting weed diversity in -agogystems,
although the progressive landscape simplification during thedastury has eroded weed
richness of these habitats. The ecological processes involved in the diversity loss in
response to landscape simplification may be clarified focusing on response traits. The aim
of this work was to assess the influence of landscapeplification on weed traits in
Mediterranean (Andalusia and Catalonia regions) winter cereal field boundaries. Weed
species were recorded in 101 boundaries of conventional cereal fields along a landscape
complexity gradient. Weed species were charaezedi by five traits: life form, growth
form, seed mass, seed dispersal type and pollen vector. The relationship between species
traits and landscape complexity was assessed by RLQ analysis. The first RLQ axis showed a
significant association between plamaits and landscape complexity. The different plant
traits explored, with the only exception of growth form, explained 62% of the variation
found. Traits associated to simple landscape were annuakzooghorous, anemogamous

and light seeded species. THienctional approach of this study can help understand
general patterns of response of weed diversity to landscape simplification and to develop
agrienvironmental policy for weed diversity conservation in Mediterranean areas.

This work was funded by FEDER funds and the Spanish Ministry of Economy and
Competitiveness (Projects AGL26(8B3 and AGL20123736). YP was supported by a FPI
(Spanish Ministry of Economy and Competitiveness) scholarship. We are grateful to all the
farmers involved in this project and the Weed Agroecology group for field sampling
support.
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Poaceaeveed host range ot uteoviridaevirusesin the Trakya region of Turkey

| & TF ol demK®md) . NysK
bl YPl YSYIf ! ymghituNBeiDegadmen bf Oldrt Gteéion258030
¢STANRIES ¢dzN) Se
¥ Stoedzl !'YAOSNEAAGES CI OdzZ & 2F ! ANKOdzA G dzNF
hilbagi@yahoo.de

Trakya Region of Turkey is locatecbetween 26 1* -- 29 1' East longitude and 46" --

42° 2* North latitude. The elevation of region is being&B00 m with hilly and low plain in
topography. The region has 61% arable land, 16 % forest and 16 % pasture and meadow.
Trakya Region is considered important cereal production area in Turkey. Previously
systemic yellow dwarf diseases caused by viruses and their vectors were reported by
Bremer and Raatikainen (1975) as sporadic infections in some parts of Turkey. Merely
yellow dwarf diseases on cereals have been prevailed in the Trakya region of Todeey si
1999. Those yellow dwarf diseases on winter whéehiti€Cium aestivumL.), barley
(Hordeum vulgarel.), oat Avena satival.), triticale, rye $ecale cerealt.), bird seed
(Phalaris canariensis) and maizeZea mays..) caused yellowing, dwarfinggddening and
reduction of yield and quality. As a result of several investigations, viruses of yellow dwarf
RAaSIasa Ay G(KS I NBI eKdl @®3) an8 BogsairalR(E0g3). AlIF A SR
those studies revealed thdarleyyellow dwarf vinsPAV (BYDWRAV) was determined as

the dominant species. The other virus species however were B¥ADX, BYD\GGV, BYDBV

RMV andCereal yellow dwarf virtRPV (CYBRPV). In order the control of yellow dwarf

virus diseases on cereals, studies have beeargldd to search over summering and over
wintering weed hosts after the identification of common reedragmites communias the

weed hostof BYBV! + 6& TfO6lIEA oHnncoO®d® 5Q! NO& oMb
names of 75 annual, 1 biannual and @erennial weed species belongs to 9 genera of
t2F0SFS FrYAt®@ FTNRBY [ttt 20SN)J GKS 22NIR I a
been investigated as the sources of those viruses in The Trakya Region since 2009. For this
purpose 327 symptomatic weleleaf samples from 28 species were collected randomly
from 12 districts of 3 provinces in 2010. By employing-BIASA test method of Lister and
Rochow (1979) and RNA extraction methods of Falkal (2000) R'PPCR tests were
implemented to leaf samplesAs a result of both tests 162 out of 327 leaf samples had
BYDWPAV. Beside 21 samples infected with GRBV, 14 samples had BYRXV, 5
samples BYDSBGV and 5 samples had BYEMV. These viruses were present as
individually and mixed infections. In second year 370 weed leaf samples were
obtained from 35 species in the area. As a result aPRR test 255 samples revealed the
presence of viruses. 25 of them had BYEAX/, 68 of them had BYDNAV, 35 of them

were found to be infected with CYERPV and 6f them had BYD®GV. All of those results
revealed that Poaceae weed hosts having virus species of yellow dwarf virus diseases and
cause the sustainable epidemic infiec in Trakya region of Turke

16" EWRS Symposium 2013, Samsun


mailto:hilbagi@yahoo.de

SESSIONI: WEED ECOLOGY Moster presentations 109

SESSIONI
WEELECOLOGY Il

Posterpresentations

Session organizers

GarifaliaEconomouAntonaka& Euro Pannacci

16" EWRS Symposium 2013, Samsun



SESSIONI: WEED ECOLOGY Moster presentations 110

¢NBYSYyR2dza OKIy3aSa 2F [/ SYyidN}f 9dzNPLISQ
1950s/60s- a resampling study

S. Meyer, E. Bergmeier, T. Becker, K. Wesche, B. K€ausmischner
''YAQPSNEAGE 2F DIGGAY3ISYsS £t oNBOKG @2y | ¢
Plant Ecology and Ecosystems Research, UnterefNkar§g HS oTnTto DI GGAY

smeyerl@gwdg.de

Various studiegxamined changes in arable plant vegetation on species or population level
but a synoptic analysis of the impoverishment on the community level is lacking. Here we
present the results of a survey across ten-segions throughout Central Germany with a
range of different soil/climate conditions and therefore a wide range of arable plant
communities. We compare changes in community composition and diversity of
phytosociological syntaxa in the 1950s/early 1960s before the onset of agricultural
industrialisaton with the current situation in 392 arable fields. All historical records had
been sampled in the field interior. In 2009 in every field, an additional plot was recorded at
the field margin. At every locality, recent samples were taken at increasirg &iz5, 50
FYR Mnann Yu O6ySaidSROT O2YLI NR&A2ya 208N GA
IABSY KA&GUG2NAOIFE &alYLX S oYSIy LXz20 aial s
arable plant communities was determined in both periods based on d&tigngpecies.
We applied a Detrended Correspondence Analysis (DCA), as suggested by a relatively high
i -diversity (gradient length on first DCA axis: 5.2 multivariate s.d. units). Arable plant
species diversity at the pldt S @ Sdiversily) was assessedith respect to species
richness (qualitative) and arable plant cover (quantitative, median cover abundance value).
We tested differences in species richness over time separately for each community.
Changes in the occurrence of the diagnostic species tower were tested with separate
Indicator Species Analyselur study proves for the field interiors a dramatic reduction in
the species pool of nearly one fourth (from 301 to 233 taxa), and an equally significant
diversity decline at pletevel in most arhle plant communities. Diagnostic species for
phytosociological syntaxa have largely vanished, with losses being more pronounced
among character species lowmnked syntaxa such as associations. They are more
threatened than diagnostic species for highianked syntaxa like alliances, orders and
classes. The presedfy arable plant communities in Central Germany are spguies,
consisting of mostly widespread, often herbicitdderant generalist species, with no clear
preference neither to cereal and ob crops nor autumnand springsown crops. For the
majority of recent samples, strong impoverishment renders assignment to
phytosociological associations impossible. The resulting community fragments may be
classified on the levels of higheank syntaxa{ 2 YS NBf S@sa O2dAZ R y2 i
class level. To our knowledge, this is the first study which shows the decline of an entire
vegetation class for a large area. As a consequence of these dramatic diversity losses the
existing phytosociologicalystem of arable plant vegetation in Central Europe which is
oF&aSR Yz2adte 2y KAAG2NROI ¢ NBf S@sa Aa y?2
accommodate for preserday species combinations.
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Relative Dominance index in weed flora surveys

S Hassannejad,. 8. Ghafarbi
Department of Plant Eegphysiology, Universi of Tabrizlran
sirous_hasannejad@yahoo.com

2 8SR FTE2Nl} aiGdzRRASaE 6SNB adz2NWSeSR Ay & FIlf1
flLGAGdzZRS YR nc 6 wHc f 2y 3AldzRSR0INBIEyKiGEe 65T
weed species of 25 families were record®&tomus tectorun(roof broom grass),Crepis

sancta (bastard hawkweed), andragopogon graminifoliugGoats beard) with 30.25,

25.56, and 22.16 R[Relative Dominanceyespectively were classified as the dominance

and the most importantweed species iTabriz alfalfa fieldsDifferent indices have been

used for weed species ranking in weed studies. Indices such as relative abundance (RA) and
abundance index (Al) for weed species are more effective in weed surveys, but both of
them have some shortcomings. The objective of #tigly was to improve the RA and Al
indices and introducing of Relative Dominance (RD) for weed species ranking in weed
communities. In RD method, we used four quantitative measures including relative
frequency, relative uniformity, relative density, andative coverage. The frequency value

was the percentage of fields infested by a species k, at least in one quadrate per field. The
field Uniformity value indicates the percentage of quadrates infestedr®y species. The
density value was calculated as thean number of plant per square meter for each weed
species, expressed over all fields surveyed. The cover percentage value indicates the
vertical projection on the ground, based on visual estimates. In RA, the mean density had a
significant role and in IAthe frequency and uniformity had a higher value than the mean
field density. In both of them, the role of vegetation cover percentage has been taken in to
consideration. In weed flora surveys, in case of some parasitic weeds like Cuscuta sp.
(dodder), mrennial rhizomatous weeds lik€onvolvulus arvensibindweed), Cynodon
dactylon (bermudagrass),Sorghum halepensdjohnsongrass) and etc, winter weeds
compare with summer weeds, and Grasse weeds compare with broadleaf weeds, only the
density calculationcould not be sufficient. By adding vegetation coverage to RA we
suggested RD for weed species ranking in weed flora surveys.
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Spontaneous vegetation (weed) management as an alternative to tillage in
ornamental cherry orchards: effects on s@bmpaction

AM./ ® + S NRVagR. dosa
ESAB 9! . @ ! yAGSNEAGHG t2ft AG80yAOF RS /1l f dz
(Barcelona, Spain)
amc.verdu@upc.edu

Frequent mechanical tillage is a common practice in some orchards of the Mediterranean
area. It is particularly effective for two reasons: it reduces soil compaction and it prevents
weed competition. But it has also been demonstrated that leaving spontaeover in

the interrows can provide multiple benefits. In this communication we compare the effects
of mechanical tillage and spontaneous vegetation cover on soil compaction in a cherry
orchard. Our work was done in an ornamental cherry orchard locatétbere Marimon
(Caldes de Montbui, Barcelona, Spain; 31T 430962 m E and 4606707 m N 159 m asl) on an
alluvial terrace with an Inceptisol (probablBferochrept that contains many rock
fragments. Trees were planted in a 4x4m frame. Before 2011 regular mieahaillage

was done in the interrows, but as of February 2011 two treatments were considered at
random: mechanical tillage (T) and no tillage (NT). T was done four times per year using a
mouldboard plough (30 cm depth). In NT plots the only operatiafigpmed was mowing

when weeds were 30 cm tall. To evaluate the soil compaction a lightweight dynamic
penetrometer (PANDA?) fitted with a 2 &rone area was used in two campaigns with
different soil water content: July 20X1dry soil conditions (1:34% dé&y soil water in NT at

25 cm depth), May 2012 wet soil conditions (180% daily soil water in NT at 25 cm
depth). Values of CID (mean Cone Index value at inverse depth) were obtained by testing
the first 40 cm of soil profile in the middle of the intews. A total of 24 penetration tests
were performed, giving 6 replicates for each combination of effects. Analysis of variance
and mean separation of the parameter CID previously transformed (natural logarithm+1)
was performed considering the tillage effesoil water condition and the interaction
between these two effects. The species composition and total cover of spontaneous
vegetation were evaluated using six permanent quadrats (0.25 im 2011 (April to
November). In the interrows of the orchard tlewere no significant differences in mean
CID in the 40 cm topsoil between T (1.45 MPa h@&M 0.07) and NT (1.45 MPa th8EM

0.08). Soil water content was a significant factor (1.86 MPa'n8&M 0.06 in dry
conditions and 0.26 MPa nih8EM 0.02 in wetanditions). The interaction between these

two factors was not significant (p>0.05). During the period Apovember 2011, we
identified 35 species (19 botanical families). The mean cover percentage reached a
maximum of 70.00% (July) and fluctuated throagh2011 from 23.75% in April to 18.42%
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in November. Preliminary results obtained for a period of a litle more than a year show
that tillage did not improve significantly the mechanical soil conditions in the first 40 cm of
stony soil with respect to theo tillage management. Weeds can be useful to maintain a
herbaceous cover that did not increase the topsoil compaction comparatively. Particularly
in irrigated ornamental orchards, this situation could allow a major reduction in economic
and environmentatosts.

This study was financially supported by Spanish MICINN (AGRQQ20(subprogramme
AGR).
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Mapping of invasive weed species on the territory of the urbareas

® Y2YAll YIAFK2OES D Pa @y ¥REFBROYGAY2TA
University of Novi Sad, Faculty of Agriculture Novi Sad,Trg Dositeja OBsalo2i 000
Novi Sad, Serbia
brankok@polj.uns.ac.rs

Systematic monitoring and control of invasive weeds is of high significance for agricultural
production, as well as for protection of endangered biodiversity and environment in whole.
During several last decades, some sporadically occurring, or entiralyweed species

took increasingly more important role in the region; more than a half century ago in such a
manner,Ambrosia artemisiifolid.. also occurred for the first time on the territory of the
Former Republic of Yugoslavia, and nowadays it is fratyuencurring species that has
become serious ecological threat also for Novi Sad. Studies performed in the period 2008
2012, on over 400 ha of neagricultural and ruderal sites of the City of Novi Sad, revealed
presence ofA.artemisiifoliaon over 200 loations in 21 city zones. The highest determined
abundance was 50 plants pmz. On the territory of Autonomous Province of Vojvodina,
northern region of the Republic of Serbia, among invasive weeds were found several
ruderal weed species, threatening agrtural production, human and animal health and

the environment in general. Mapping of invasive species in urban environments was
performed by GPS, and data were inserted into software program Ambrosia Spot Marker
for the region of the municipality of N© Sad, while mapping data for the territory of AP
Vojvodina were inserted into program Google Earth. The greatest economic significance
have ruderal weed specieSorghum halepensélL.) Pers,Rumex crispud.., Carduus
acanthoidesL., Conyza canadensis., Urtica dioical., Chenopodium albuni.., Rubus
caesiud..,Arctium lappal., and established invasive weed spedieshrosia artemisiifolia
L.,Asclepias syriach., Ilva xanthofolial., Artemisia vulgarid.., Amaranthus retroflexus.

and Cuscuta campéss Yunkers Abundance and coverage were determined by the method
of BraunBlanquet (1951). Established coverage of invasive weed species was within a
range of 3895%. Presence level marked 5 was establishedAfoartemisiifolial. in
municipalites SomtdE  h RO OA | YR vulgarigfid {AlYRY 2 YOIRWE h R(
Presence level marked 4 was found in 7 municipalities for weed sp&ciedgarid_. andr.
crispusL. Data processing revealed presence level marked 1 was found for species
artemisiifolia L. in municipality ZrenjanirA. retroflexusl.. in municipalities Kula, Sombor,
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wdzY | ¥ Ay sgriacel A iR Municipalities Kikinda, Vrbas, Kula, Sremska Mitrovica, and
Novi Sad, whil€. campestri¥unkers was established in even 7 munidieslj i.e. Kikinda,
{2Y02NE hROIFOASE {NBYall aAliNBGAOIS ~ARE
presence level 1.
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Identifying the traits in cereals that confer greater suppressive ability against
Alopecurus myosuroide@uds.)

I. K. S. Andrew, J. Storkey, S. Moss
Rothamsted Research, Department of Agroecology, Harpenden, Hertfordshire
UnitedKingdom AL5 2JQ
|zzadora.andrew@rothamsted.ac.uk

Herbicide resistance is increasing, no new modes of action are available and there is
political and public pressure to reduce pesticide use. Many cultural control methods may
be utilised to manage weeds. Cereal cultivars have been demonstrated to diffeeir
ability to compete with weeds, but this has seen limited application in commercial
agriculture. Understanding how plant traits contribute to suppressive ability will allow
predictions to be made for new cultivars, before they are commercialisethegdarmers

may include them in their weed management strategies. The aim of this project is to
establish which cereal traits contribute to the suppressioilaipecurus myosuroideand

if there is a yield penalty imposed by these traits in weed fieetons. These traits can

be used to devise a screening protocol, to rank cultivars for competitive ability and make
this information available to farmers.

Fifteen cultivars of wheat, two barley cultivars and one oat cultivar were assessed for their
ability to suppresA. myosuroidesThese cultivars were grown in containers in competition
with A. myosuroidegdensity 281 rit and 78 i respectively) at Rothamsted Research, UK.

A. myosuroidesseed return and biomass were measured in June and July 2012
respectively. Ecophysiological traits (including specific leaf area, leaf area ratio and relative
growth rate) of the crop during the first six weeks of growth were quantified through
destructive sampling. Height, tiller number and height/width ratio were mwead
throughout the growing season, and flag leaf measurements taken during flowering.
Thousand grain weight was also measured. -Bided correlations were used to search for
relationships between cultivar traits anl myosuroideseed return and biomass

The trait with the most statistically significant impact Anmyosuroide§inal biomass and
seed return was cereal seedling height a month after emergence (P=0.0016; P<0.001).
Longer flag leaves at GS65 (P=0.0016; P=0.0055), higher rate of tillerl@0OP=
P=0.0019), and green area a month after emergence (P=0.0051; P=0.0364) all relate to
decreasedA. myosuroidebiomass and seed production, respectively. Final cultivar height
was important for suppressing seed production (P=0.0379), but not in sspipg biomass
production. Higher SLA in the first month following emergence corresponded to increased
suppression when wheat cultivars were analysed separately (P=0.0196).

The study has revealed traits that may be used to develop a protocol to quicklyasiiy

rank cultivars on their suppressive ability. Further work is required to establish if the
relationships observed in this experiment exist in the field, and are consistent across
seasons. Wheat will be the focus of this continuing work.
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Factors deermining the species composition of summer arable weed vegetation
in Hungary, with particular focus on sunflower fields

DO tAY(1SZ to YINI SHAY&E= .ap [/FyESE =
University of West Hungary, Faculty of Agricultural and Food Scj&268s
az2az2y Yl 3del Ns 3t NE | dzy 3| NEB
pinkegy@mtk.nyme.hu

Weed vegetation in arable land is governed by several management and environmental
factors, and assessing the importance of these variables could help to undeistand
assembly rules of weed communities and might be useful in planning weed management
strategies.

The abundance of latsummer weed flora and 25 environmental, management and site
context factors were measured in 243 maize, sunflower and stubble figiiegenting the
whole territory of Hungary. Data were analysed by redundancy analysis (RDA) after
backward variable selection.

The net effects of 24 variables on species composition were significant. Most variation in
species composition was explained bgtdbcation, which was followed by temperature,
crop type, precipitation, soil texture, neighbouring habitat, altitude, soil pH, Na and K
content of the soil. Variation partitioning revealed that environmental variables accounted
for twice more variance thn management variables, but the relative impact of
management variables was larger in field cores than in field edges. Our results suggest that
even for intensified agriculture the effects of environmental factors are of greater
importance than managemerfaictors on summer arable weed composition in a country
wide context.

In order to determine the importance of specific management factors related to sunflower
cultivation, a complementary analysis only addressing sunflower fields was also conducted.
This aalysis resulted in five significant variables: soil Mg and Ca content, preceding crop,
temperature, and field size. The remarkable share of environmental factors on the
variation on species composition suggests that the success oftejioical treatmens in
sunflower fields is highly dependent on a complex of edaphic and climatic constraints.

CKA&A 62N)] 61 a &adzZJLI2NISR 0@ LINR2SOUEONZ+a Mt
20100006.
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Weed survey of poppyRapaver somniferurpfields in Hungary

YO ¢50KZ tod YINIQazyezr wo ttfx
University of West Hungary, Faculty of Agricultural and Food Scj&268s
az2az2y Yl 3el Ns 3t NE | dzy 3| NEB
toth.kalman@tonline.hu

In Hungary, poppy is either used aspharmaceutical crop or a food crop and the
production target strongly determines every aspect of the cultivation and accordingly it
influences the weed species composition as well.

Two Hungarian poppy trading companies and several contract providers \s&esl do
identify poppy growing farmers. Each farmer was mailed and telephoned to ask whether
they would permit access into their fields and consent to being interviewed about
management factors. We generally surveyed only one poppy field from each fariitieg w

to co-operate. Two fields from the same farmer were investigated only if they differed in
major management factors. This resulted in a set of 102 arable fields across the- poppy
growing districts of Hungary. Weed vegetation was sampled in the fielttair randomly
selected 56m? plots between 30 May and 14 June 2010. Percentage ground cover of plant
species in the plots was estimated visually. Weed species were ranked according to their
mean cover valuesAltogether, 173 weed species were recordéu.springsown alkaloid
poppy the most abundant species and their mean cover values WRapaver rhoeas
(3.2%),Fallopia convolvulu§2.43%),Chenopodium albunf2.25%),Polygonum aviculare
(2.12%) Echinochloa crugalli (1.58%)Ambrosia artemisiifoligl.36%) andsonchus asper
(0.8%). In autunisown food poppy fields the most abundant species and their mean cover
values were:Papaver rhoeag5.82%),Descurainia sophigl.56%),Fallopia convolvulus
(1.26%),Convolvulus arvensid.03%),Consolida regali$0.93%),Galium aparing0.9%),
Polygonum aviculare(0.89%) and Tripleurospermum inodorum(0.89%). The most
important plant families were: Papaveraceae, Polygonaceae, Poaceae and Asteraceae. The
largest proportion of the total weed cover was due to sprgegminating summer annuals

in alkaloid, while autumigerminating winter annuals in food poppy fields.

According to both published literature data and the results of this study, the most
abundant weed species Rapaver rhoegshoth in food and alkaloigoppy. The fact that
weed and crop species belong to the same plant family, result in a very low efficiency of
chemical control.

CKA&A 62N)] 61 a &adzZJLI2NISR 0@ LINR2SOUEONZ+a Mt
20100006.
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The presence of weed speci@sthe regeneration of common oak
(Quercus robut..) forests

V. Vasit; B. Konstantinovfc S. Orlovic
'University of Novi Sad, Institute of Lowlandebry and Environment, Novi S&krbia
2University of Novi Sad, Faculty of Agriculture, Novi Sauhia
Serbiavericav@uns.ac.rs

The presence of weeds and a large number of shrubby species per area unit is a basic
limiting factor for survival and rejuvenation of common oak. Weeds can compete with
trees, especially young ones, for sunlight and ground water and nutrients required for the
growth and development of the common oak. However, in terms of competition all weeds
are not of equal importance in regard to cultivated plants. From the aspect of cotiteol,
perennial weeds, which are difficult to control mechanically present much bigger problem.
Thus it was necessary to study the weed flora composition aimed at applying appropriate
control measures. The study was carried out during the period 2002 4 three
localities: Vinichna (£455' 39,85"N, 186' 30,39"E), Naklo ( 467" 34,40"N, 1820’
48,74"E) and Varadin (9156' 43,74"N, 1915’ 48,97"E) which are located in the areas of
Ravni Srem. Four trial plots 10 x 18imsize were set atach locality. Within them, five
subplots of 1x1r?1randomly chosen were set, and used for the study of weed flora. Data
on the presence and abundance of weed species were obtained by sampling the plant
material during spring and summer. Based on the stydigkich included collection,
herbarisation and determination of plant material, the plant species of the most common
families and the plant life forms were identified in the localities mentioned above. The
greatest number of plant species was determine®/aradin (the total of 24), and Vinichna

(23 species). The locality of Naklo revealed the presence of 17 weed species. A total of 38
plant species was classified into 20 families. The greatest number of species belonged to
family Asteraceae In the first yar of investigation the most abundant species found in
Naklo were:Sonchus arvensis,Ambrosia artemisiifolid.. andChenopodium polyspermum

L., whereas in the second and the third year the speSeschus arvensis. Ambrosia
artemisiifolia L, Erigerm canadensisL. and Stenactis annuglL.) Nees were similarly
abundant. Dominant species found in Varadin in the first year of investigation were
Ranunculus ficarid., Ambrosia artemisiifolid_. and Solanum nigruni., whereas in the
second and the third year the speci@mbrosia artemisiifolid._., Stenactis annugL.) Nees.

and Erigeron canadensis. were similarly dominant. The following species were abundant
AY 2AYAGSYIlF Ay (KS Pslygoniiniapathi®luNL, Sclanukmyg@i§1a,0 A 3 1
Sonchus arvensik. and Sorghum halepenséL.) Per. In the second year the species
Stenactis annudL.) Nees. Sorghum halepens@..) Pers. and\mbrosia artemisiifolial.

stood out in terms of abundance, and in therthyear this was true foBtenactis annuél.)

Nees. andSorghum halepensf..) Pers., and abundance $mphitum officinald_. and
Setaria viridis(L.) P.B was also observed. The analysis of thdolifes confirmed the
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dominant presence of therophytes Maklo and Varadin localities, whereasvimichnathe

most abundant were hemicryptophyte. Abundance of weed species during the first years
of oak development could significantly limit the development of young trees. Since the
initial stages of developmentf young oak trees were crucial for the process of area
regeneration, the mechanical and chemical control measures were applied for weed
control.
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Weed species composition in maize fields of Northern Germany

C. ¥n Redwitz, B. Gerowitt
University of Rostock, Faculty of Agricultural and Environmental Sciences, Working Group
Crop Health18051 Rostock, Germany
christoph.redwitz@uniostock.de

Over the last decade, the acreage sown to maize increased rapidlysierinany. Breeding
created more cold tolerant varieties, which allowed cultivation to expand northward. In
recent years, the German policy for biomass based renewable energy strongly reinforced
this trend.

We monitored and analyzed the response of the conitant weed population, in terms of
species composition, in maize fields to this ongoing development. In northern Germany
four regions were defined on a gradient from West to East, creating a climatic gradient
ranging from more maritime to more continentalVe expected to find a response of weed
assembly to this gradient.

In 2011 and 2012, data were collected from unsprayed plots within approximately 40 maize
fields per region. Per plot, weeds were counted and identified in ten randomly assigned
quadrats (@M Yy 0o & ! RAAGAYOGA2Y 61 a YIRS o0Sic¢
depending on how long ago maize had been included in the crop rotation.

The multidimensional scaling (MDS) with B@yrtis distance was used to analyse the
weed assembly. Differences ofed density and number of species between regions were
described by generalized linear models. All statistical analyses are done with R.

Results of MDS and GLM are presented.
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Anthriscus sylvestriso A 2 f 2383 O2y i NRf bf¢uRurallS 2 LI S
landscapes

a® WDANBSYyaSy: YoO{od ¢DANBASYZ ad 5&8NKIdAT |
A. DiTommaso
BioforskNorwegian Institute for Agricultural and Environmental Resebi©oyn o H ) &
Norway
kirsten.torresen@bioforsk.no

Anthriscus sylvestris a monocarpic perennial herb, and has in recent years increased in
abundance on nutrient rich road verges, less intensively managed areas and grassland. It
dominates the landscape, especially visible during flowedngylvestripropagates by a
balance between vegetative and generative reproduction, which makes it difficult to
control. In a fouyear (20162013) multidisciplinary project we study biology and control
measures ofA. sylvestri¢ Y R LIS2 LJt $4Q LIS N3 Sumdécapa. yHere sbmell K S A
preliminary results are presented.

Two pot experiments were conducted in 2011 in spring (greenhouse, Ithaca, NY, USA) and
2dzi R22NA AY WdzySs wdzZ & FyR ! dz3dzald 6 ¢ NRB Y& D2
cm lengths from uper, medium and lower parts of the root (Ithaca) or the root was
RAGARSR Ayili2 dzZJISNI n OY IyR (GKS f 248N LI NJ
fragments were buried at 2, 8 and 17 cm soil depth. Sprouting/no sprouting was noted and
analyseda® A y I NE NB & LI2 ypeooda f O\ YN il r@it pérte, tmial depth

FYR GAYS 6 ¢ NP Wyarba fragmientsTiriclding theBugper cm sprouted,

but less so with increasing burial depth.

A demonstration trial with randomised complete block design and 2 replicates on an area
infested with A. sylvestriswas established in 2010 in Sandstrand, Northern Norway.
Treatments with cutting (early+late summer 5 cm height, at full bloom 5 or 70 cat or

seed set in late summer 5 cm height), mecopPR.7 kg a.i. hd, applied with a backpack
sprayer, spray volume 258800 L hd, nozzle pressure-2 bar, in early or late summer (+cut

in early summer)), and untreated control in 2010 and 2011. Percentagmass ofA.
sylvestrisand other species were visually estimated, and seedlings, small and large rosettes

of A. sylvestrisvere counted in 4 x 1.0 frsquares in each plot in June 2012. The results
were analysed with analysis of variance and Tukey e, 05.The results showed tha?l

cuts did not reduce biomass & sylvestrisMecopropP effectively controlled the species

and especially the number of small and large rosettes was reduced. Treatment with cutting

of flowers (70 cm height) greatheduced the number of seedlings (not significant), but not

small or large rosettes.

LY +#FR&ADZF+FyYyR | SND2 ljdzt t AGlFGAGBS AyGiSNBASsaA
tourist entrepreneurs and agents of public management, make use of, tstded and
perceive the landscape. Ti@dzf G dzN> f € F yRaOF LIS Aa | ONHzOA |
of place. People and landscapes are closely interwoven through practices, and landscape is
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part of the dynamic processes of rural transformations. The valued lapdstsa the
GNI RAGAZ2YFEX 2Ly 3INITSR fFyRZI sKAOK Aa
To conclude, these results indicate that removal of the uppéreim of the root or the
herbicide mecoprog® could effectively contrd\. sylvestrisFor peopleA. sylvestriseems

to symbolize a degradation of the cultural landscape.

R A
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Occurrence of weeds in crop rotation experiments combining annual energy
crops at two sites in Germany

C. Flucke, F. de Md@. Gerowitt
Rostock University, Faculty of Agriculture and Environmental Science, Crop Health
Department 18059 Rostock, Germany
christoph.flucke@umniostock.de

In Germany classical annual field crops like cereals, oilseed rape and maize increased in the
cropped aceages due to their possibility to use them for energy production. However,
these crops are mainly grown by specialised farms and thus are in practice usually not
combined in rotations. This counts especially for oilseed rape and maize.

A crop rotation expriment was established 2008 resp. 2009 on two sites in Germany. One
site is in the North close to the Baltic Sea (Rostock) in a coastal climate on a sandy soil,
gKAES (KS 20KSNJ Aa Oft2a8 (2 (kS OSyiGNB 27
more continental climate. Four different crop rotations of maize, winter oilseed rape (OSR)
and winter wheat (WW) are investigated. Rotations include three ranks of percentage of
OSR and maize in the rotation. Each crop is cultivated each year at both Bigler
treatments of crop protection run over all rotations. In two treatments seeds of selected
weed speciesAmaranthus retroflexuél.),Anchusa arvensid..) M.Bieb.Echinochloa crus

galli (L.),Galium aparingL.),Geranium pusillungL.), Sisymbrium officinal¢L.), Solanum
nigrum(L.),Stellaria medigL.) Vill. Viola arvensidurray) were sown in the starting years

of the experiments. Design is a sglbt with four replications. Weed species and weed
densities were determined in spgnand autumn in ten repeated measurements per plot.
Observations were carried out before any herbicide application. Data about the first 3 resp.
4 years are analyzed for weed species and densities concerning the crops and their
rotations. Special emphasis given to the establishment of the sown weed species. Weed
densities among crop rotations as well as densities of sown weed species were evaluated
statistically with norparametric Kruskalallis test by using R software (package agricolae)
separately fo each study site.

The examination indicated a significant disparity between weed infestation in crop rotation
composing of OSRWW and such with different ranks of maize for the site Rostock.
Moreover, three of nine sown weed specigsefanium pusillumsStellaria media, Viola
arvensi$ have been established. High weed densities occurred in rotations containing OSR
and WW. Regarding the second study site, analyses revealed a significant difference
between weed infestation in monoculture maize and all otbep rotations. Furthermore,
Geranium pusillum, Solanum nigruamd Stellaria mediahave been established locally.
Thereby occurrence of high weed densitiesGafranium pusillunand Stellaria mediavere
restricted to crop rotations containing OSR wheredghhweed infestation ofSolanum
nigrumoccurred in all crop rotations comprising maize.
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Evaluating of irrigation levels on species richness on categ( may4d.) field

G. Mahmaidi, A. Ghanbari. A. A. Mohammad AhadiGhavidel
Ferdowsi UniversityAgriculture Facultypepartment of Agronomy\Veed Science Group.
Mashhad, Iran
Gh_domestica@yahoo.com

In order to study the different levels of irrigation on diversity, density and compound of
weed species icorn field,experiment was conducted at Ferdowsi University of Mashhad
Research Fiel6tmp 3t I G AG dzZRSE 2 gabA G dzZRS  |. JHe exqeyipentY St
wasbased on interval mappingith four levels ofirrigation (6130, 7290, 8800 and 12330
.m'3) and four levels of weed control (complete control, brdadves control, grasses
control and without control). Weed sampling was done at 4 stages including first, meddle
and end of critical period weed control and harvest then all species counted species
separate. The results showed that different levels of irrigation the weed species were
different. At the first timeof critical period, the most diversity was in 8800 and 7290 m
and the minimum diversity was in 12330 and 613Bimigation levels. Athe harvest time,

the most diversity was in 12330 and 6130 and 880%)imgation levelsrespectivelyand

least diversity within differenindexeswere in 7290, 8800 and 6130'?mrrigation levels
respectively.Stability index changed alifferent levek of irrigation. In addition, Maximum
when the irrigation level was in minimum level, however, highest level of irrigation caused
the maximum Unstability of species but levels of irrigation had no significant on dominance
Index.
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Abundance development of fouBenecispecies on lowinput grassland in
Germany

Ht @ {1 OKGAYy3Z td %gSNHSNI
Wdzf A ddastitr, Rhitishte for Plant Protection in Field Crops and GrasshMasgseweg
11-12; 38104 Braunschweig, Germany
hanspeter.soechting@jki.bund.de

Recently there have been many reports on the increasing incidence and spread of common
ragwort (Senecio jaobagaand other ragwort species in Germany. Hypothetically, some
types of ragwort have a high potential as pioneer plants to establish themselves and
propagate on spotty grassland canopies or grassland canopies which are not under plant
cover. The competitivabilities in conventional grassland are considered low. To test this
KeLRdiKSara + FASER GNRAFE d St O#nstidtfin G ¢ 2
Braunschweig was initiated. Both areas were extensively farmed and mowed once or at the
most twice ayear. The two areas, both loamy sand, showed different site characteristics.
Trial site one in an exposed position can be regarded as a dry location. Trial site two in the
shade of trees had a more humid microclimat@ur Senecio species were pIantedS'm2

plots. The Senecio species w&enecio aquaticus$enecio erucifoliy$enecio inaequidens

und Senecio jacobaedhe experimental design was a randomized complete block design
with four replicates. A second parameter of the experiment was the frequency of mowing
(once or twice). At regular intervals the number and the development of Sbaecie

plants was determing. After two years, there was a significant difference in the decline of
plant numbers between the species. On both trial sites the numbeBeafecio jacobeae
plants had decreased by about 50%encecio aquaticuaith a volume of 10%Senecio
erucifoliuswith 40% andSenecio inaeaquidensith 1% of the originally planted plants
could be found only on one trial site. At both trial sites, no new emergenceenkcio
plants was observed despite copious seed sheddin§dmeciglants which reached seed
maturity and many remaining seeds at the trial sites. Until now, all four teStemecio
species have been weakly competitive, and even initgaut farming with no fertilizer and
mowing only once, these did not exhibit a capacity for spreading.
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The efects

of row width and plant population on weed control in oilseed rape

S K. Cook

ADAS Boxworth, Battlegate Road, Boxworth, Cambridge, CB23 4NN, UK

sarah.cook@adas.co.uk

Control of weeds in oilseed rape in the UK has always been challenging. The crop is often
established following minimal or no cultivation and seedbeds can be rough with high levels
of trash. Many of the available herbicides need to be appliedepnergerce when the
seedbed is often dry. Two frequently used herbicides, propyzamide and carbetamide are
key for the control ofAlopecurus myosuroiddsuds. in a rotation as there is no known
resistance to these herbicides in the UK, but these, and metazaefound regularly in

watercourses.

If these herbicides are withdrawn due to changes in European legislation

this challenge will become greater.

Establishment of oilseed rape in wide rows (greater than 30 cm) is becoming increasingly
common. The intrduction of wide rows can reduce the level of crop competition leading

to a greater number of weeds between the rows but conversely reducing the degree of soil
movement on a greater proportion of the seedbed can lead to fewer weeds.

Two trials were done irach of 2 years (2062012), there were two herbicide treatments,

a full herbicide programme and no herbicide, with four plant populauons (15, 30, 60 and

MHAN LI

FydakyYuo |yR FT2dzNJ NP6 6ARGKA OMHZI

split plot design with the herbicide treatments as main plots and the row width and seed
rate as sub plots in a two way factorial. Assessments of plant population, grass ane broad

leaved weed

populations, light interception by the canopy, lodging and yield were made.

Data was analysed by ANOVA.

Alopecurus myosuroidegapaver rhoeas stellaria media veronica hederifolia and
volunteer winter wheat were recorded in the trials. These weeds are commonly found in
UK oilseed rape crops. Consistently grass and Bieadd weed populations were higher

g KSNB

G2 MHunN
a single site.
populations.

2Af ASSR NI LIS LRLMA I GA2ya 6SNB 260
48SRa a426ykYu NBRAZOSR ! ® Yez2&adaNBAR
Increasing row width from 12cm &cm generally had no effect on weed
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Determination of important weed species, their distributions and densitigs
grasslands of Trabzon province, Turkey

«® 1Al gus TO?YFIRP2Efdus |, & |, |
'Directorate of Plant Protection CentRésearch Institute,rkara, Turkey
2Gaziosmanpasa University, Faculty of Agriculture, Plant Protection Department, Tokat
Turkey
unalasav@hotmail.com

This study was carried out tdetermination important weed species, the available
frequency, common covering and density of weeds in grasslands of Trabzon province in
20082009. Surveys were conducted in 214 sampling areas belong to 80 grasslands of
Trabzon province (central district, { cel I 6 | i = ' N1 fPZ 41 e 1 NI
YI LINNoFoPX alcellX {NN¥SySsz ¢2yelx zF1FP|S
made according to representing at least 1% of the areas of grassland.zwérmtaken in

a sampling area at least 20 timefhe weeds within the frame were counted, the
frequency, common covering and density of weeds were determinated.

Sixty weed species and forty eight genus belong to Twenty four families (1 Pteridophyta, 4
Monocotyledonae, 19 Dicotyledonae) were identifighl the grasslands surveyed. The

most commonly found families were Asteraceae (10 species), Apiaceae (6 species),
Lamiaceae (6 species), Scrophulariaceae (5 species), Liliaceae (4 species) ve Polygonaceae
(3 species). The most common weed species walehamilla pseudocartalinicaluz.,
Pteridiumaquilinum(L.) KuhnEuphorbia oblongifoli&. Kochyeratrum albumL., Silene

vulgaris (Moench) Garcke Digitalis ferrugineal., Hypericum perforatumL., Conium
maculatumL.andAlchemilla orduensiB . Pawl. in pasre areas surveyed.
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Changes in arable weed communities in Switzerland

N. Richne', T. Waltet, R. Holderegg@rP. Lindet
!Agricultural landscape and Biodiversijodiversity and Environmental Management
Agroscope Reckenhetlz Ny am{S2ayS F NOK {GFdAz2y | we X vy
Research Unit Biodiversity and Conservation Biology, WSL Swiss Federal Research Institute
B yAOSNEAGE 2F %NNAOK ! %l s LyadAaddz
nina.richner@art.admin.ch

Arable weeds are among the species richesl most threatened ecological plant groups

in Switzerland. This can be ascribed to agricultural intensification. Due to their adaptation

to crops and farming practices arable weeds need very specific concepts for promotion;
classical nature protection aas cannot be effective.

The vegetation database of the research station Agroscope Reckehldlf A 1 2y 0! \
offers a unique opportunity to study changes in the arable weed population over the last

90 years and it will be the base for identifying criteriadgoroposing of arable weed
promotion areas and farms

In the years 2011 and 2012 we revisited 520 of these a#labbie locations. On the 232

fields where the current crop type corresponded with the historical one, we recorded all
plant species and estimatettieir abundance according to Braunf | v Ij dzSiG® wSft S¢
made on 100rin the field centre. Additionally species in the field border were recorded.

In the historic sampling period 297 species were found. The total species number of recent
fields is 2140verall species richness had not changed considerably but the mean number

of species per field had declined by 65 % from 22.6 to 7.9 species. But the decline in the
average number of species differs between the biogeographic regions. today the
percentage bgrassy weeds on the total number of species is higher than 90 years ago.
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Temporary grasslands as an agroecological way to regulate weed abundance
and diversity

{ ® a S'RM Eh¢r§ D. Dois; X. Charrier
lAgroParisTech, UMR2Afronomy, F78850 ThivervaGrignon, France
INRA, UMR211 AgronomyyB850 Thivervalrignon, France
%INRA, UE6-86600 Lusignan, France
safia.mediene@agroparistech.fr

The aim of this work is to analyze how the insertion of temporary grasslands irgal-ce

based rotations may affect weed abundance and diversity. Three levels of statistical
Fylrtéeasa oh RAOGSNERAGEIZ | RAOSNEAGE |yR F
understand the weed community composition changes in crops and temporarsignds.

Weed flora observations are realized in the ldegn experiment SOERACBB
(Observatory and Experimental System for Environmental ReseaAgroecosystems,
Biogeochemical Cycles, and Biodiversiy)the INRA research centre of Lusignan in
western France Five treatments are differentiated by duration (0, 3, 6 and 20 years) and
nitrogen fertilization (low or high) of grasslands in cefleated rotations
(maize/wheat/barley). Weed flora is observed at least once a year. Species richness (S),
abund yOS 6! 03X YR RAOSNEAGE AYRSESasz yIlYSt
computed from weed flora data in crops and grasslands.

/ NP LA KIFI @S f26 6SSR lodzyRIyOS 60680l daAasS
(especially in spring crops). A, S andéddrease with grassland age in high N grasslands
whereas they remain stable in low N grasslands. Weed community composition greatly
differs between groups, in particular between low and high N grasslands. Indicator species
analysis (ISA) allows identifyimpecies and functional groups specific to each group.
Perennial species benefit from the particular growth conditions in temporary grasslands.
On the other hand, the conditions in annual crops favor annual bteaded species with

an upright morphology.fie legumes increase in grasslands with low nitrogen fertilization
These results highlight two main effects of temporary grasslands on weed community.
Firstly, temporary grasslands allow reducing weed abundance to values similar to those in
crops in which leemical weeding is applied. Secondly, low N grasslands present higher
species richness and functional diversity that may be interesting to support biodiversity in
crop fields. Hence, this study demonstrates that inserting temporary grasslands is a
promisirg agroecological way to regulate weeds in cropping systems.

The present work was funded by ANR SYSTERRA ADVHERBIARR2).
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Spatial distribution of weed communities in maize crops in Central Spain

I ® {Fy ad NAINNIEN yARD | 5/dR §/2l Y2 &Qdintaniifa NlyDorgide S |
ICACSIC, Serrano 115B, 28006 Madrid, Spain
jose.dorado@ica.csic.es

This study describes the spatial distribution patterns of seven species considered among
the major weeds in maize crops in Central Spairaddition, spatial association among
weed species was also analysed. Visual assessments of the deriytitdn theophrasti
Amaranthusspp., Cyperus rotundyDatura ferox Solanum nigrumSorghum halepense

and Xanthium strumariumwere conducted on photographic images. The images were
taken on the interow area when maize was at the tb 6-leaves stage, each image
covering 0.375 Mé6n®Tp Y PR adpn Yoo ! G20t 2F M1
contiguously so that the entire siace was sampled.

The results showed aggregated patterns with varying intensity in all weed species.
Furthermore, we found populations spatially dissociated, sucK.astrumariumwith both
Amaranthusspp. andS. halepenseSimilarly A. theophrastivas regatively correlated with

both Daturaspp. andC. rotundusIn contrast, other populations as. strumariumand A.
theophrastiwere positively associatedge. sharing the same locations. This information is
useful to compare the reduction of herbicide aging with different strategies in the
context of sitespecific weed treatments. For example, we can calculate the savings of
herbicides when applied separately at the patches of grasses and dicots with respect to
when applying a mixture of herbicides it gatches without distinction.
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Weed seed predation in cereals as influenced by density and farming system

D. Daedlow, P. R. Westerman, B. Gerowitt
University of Rostock, Faculty of Agricultural and Environmental Scigviadsng Group
CropHealth, 18051 Rostock, Germany
daniel.daedlow@unriostock.de

Seed predation can influence weed population dynamics. It can reduce future seedling
emergence substantially. Little is known about how seed predation rates are influenced by
size and food qudy of weed patchesSeed predation will be most effective if seed
predation rate increases with weed seed density.

In 2008 and 2009, experiments were conducted on four conventionally managed cereal
fields in both North Germany (Mecklenbdvrpommern; MV)6 p n ¢ b Zandm H &
Northeast Spain (NE®)n H ¢ b IE MWile avBrage temperatures 8.4aC and annual
precipitaion 591 mmand inNE®in ®t1c/ YR ocd YYD Lywedkp{ > ¥
interval in the experimental ared.olium multiforum[ I Y& &SSR& ondHH 57
YSty 5 {90 6SNB SELIRaSR (G2 aSSR LINBRI(G2Na
surface in metal frames. Exclosure cages were used to distinguish between vertebrate and
invertebrate predation.

In MV, the level of seed predation was low (32.7%). Granivorous rodents and carabids both
responded directly densitdependent, although for dabids the relationship was not
statistically significant. In NES, seed predation by carabids was negligible, but rodent seed
predation rates were high (91.9%). Rates decreased slightly with increasing seed density,
probably due to saturation. However, thevel of predation was so high that, irrespective

of the type of response, hardly any seeds will enter the seed baskjting in exhaustion

of the seed bank and reduced seedling densities in subsequent seasons

In an attempt to explain the low level afeed predation in MV, the effect of crop
management type and location within the field on seed predation rates was investigated

on three conventional and three organic fields in 2011. We hypothesized that organic crop
management and close proximity to fiekdge vegetation would favour seed predation.
Predation rates were low (33.9%) again. However, organic management and a close
proximity to the field edge did not enhance predation rates. Other factors, such as
landscape complexity, tillage intensity orality and quantity of field edge vegetation,

could possibly explain the difference in predation level between MV and NES. This needs to
be further investigated.
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Determination of weed seed contamination of wheat grain

mo 'z 25 & vmaexi
HYRylFy aSyRSNBa ! YADSNBRAGES Cl Odzf e 2F 1 :
2911 ''YADSNBRAGES {XOHICHENEBOL GAZY I
Ministry of Food, Agriculture and Livestdclé RPy = ¢ dzNJ) S @&
oboz@adu.edu.tr

Weeds are the most important yield constraint causing an approxima&@B0% reduction

in wheat yield The weed seeds mixed in wheat seeds makes the wheat grains poisonous
and also contaminate the other fields. We aimed to identify the weeds seeds thkawithi
GKSI G LXIFyia KFENBSadSR TNBY (KS 6KSIFG | NBY
In this study, 65 samples in 2005 and 78 samples in 2006 (a total of 143 samples) of wheat
grain were collected from different grain stores located all over the Province twdebe
GKSIG INIYAya O2yilYAYlLGA2y 6A0GK 6SSR aSSR:
different grain stores were used to identify and quantify the contaminating weed seeds.
Secale cerealeas not consider a weed in 2005 and vice versa in 2@@tified weed

seeds were quantified as number and weight (g) per 1000 g of wheat grain.

The results indicated that 28 weed species belonging to 11 different families were
identified. The identified families were Poaceae (7 species), Brassicaceae (Ecdete

(4), Fabaceae and Apiaceae (3 each) and Convolvulaceae, Rubiaceae, Malvaceae,
Papaveraceae, Ranunculaceae and Polygonaceae (1 eachelilbéus officinalisvas the

most contaminating weed species in both the years. In 2005, the number of wedd &@e

M. officinalis, Lolium spp., Vicia spp., Galium tricornutum, Ranunculus arvensis, Phalaris
minor, Convolvulus arvensiéd Sinapis arvensiwere 191.3, 62.0, 47.6, 34.23.5,18.1,

17.8 and 15.8 respectively, per 1000 g of wheat grains. In 208@umber of weed seeds

for M. officinalis Secale cereald®. minor, S. arvensiR, arvensis, G. tricornutuand Vicia

spp. were 690, 78.7, 78.1, 47.6, 32.3, 13.2 and 10.5 respectively, per 1000 g of wheat
grains. In 2005, the seeds weights of Mieiaspp., G. tricornutumand M. officinaliswere

1.72 g, 0.46 g, and 0.40 g respectively, per 1000 g wheat grains. Likewise, ir52006,
cereale M. officinalisand Viciaspp. were 3.66 g, 1.08 g and 0.36 respectively, per 1000 g of
wheat grains. Comparison tiie weed species present in the wheat field and the weeds
species contaminating the wheat seeds indicated that the all of the prevailing weed species
do not contammate the wheat seedsOut of the total 90 weed species under the field
conditions, seeds 0f28 weed species were contaminating wheat grains. Several
phenomena can explain this observation. For example Alepecurus myosuroideseed

grows to maturity well before wheat and drops its seeds before the wheat harvest and
hence does not contaminate ¢hwheat grains. Similarly, th&venaspp. and some other
weeds also drop their seeds before the wheat harvest.

The results suggest that the wheat seeds contamination with numerous weed species (e.g.
28 weed species contaminating wheat grains in our swjdigan accelarate the weed
dispersal process especially at the farms where farmers do not use a certified seed or
selector.
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Changing agricultural practices modifies the species and ttamposition of the
weed flora: A simulation study using a croppingstem model

N. Colbach S. GrangérS.H.M. Guyots 5 & a ST A& NB
Lbw! 2 !'awmonTt ! 3INPGORIPRAMESE 902f 5 dzND
2 INB{dzd 5A22y > ! awwmo n21000 Fidwpraaze f 2 34 S5 ¢
Nathalie.Colbach@dijon.inra.f

Cropping systems change over time to adapt to seconomical and environmental
constraints and to profit from technological innovations. These changes can result in
unexpected sidesffects which are difficult to determine in fields. The objective of the
present study was to use a cropping system model to evaluate the impacts of modified
agricultural practicegx anteon weeds.

The FLorsrsmodel quantifies the effect of crop succession, management techniques and
climate on multispecific weed dynamics over the years; it was parameterized with
functional relationships predicting model parameters (e.g. -pneergent seedling
mortality) from species traits (e.g. seed mass). Cropping systems typical of three French
regions were determined from farm surveys and the Biovigilance data base. These control
scenarios as well as various management modifications were simulated in each region,
using a wed flora consisting of sixteen major weed species. Each scenario was simulated
over 27 years and repeated 10 times, by randomly choosing each year annual climate
series measured in the tested region.

The control and prospective scenarios were analysedhiar total weed density and their
species compositions, showing for instance that the weed flora was more diverse in the
longer Burgundy (oilseed rape / winter wheat / winter barley, with mouldboard ploughing
every three years) and PoitdbDharentes rotatins (OSR / winter wheat / sunflower /
winter wheat, with ploughing three years out of four) than in the Aquitaine maize
monoculture. Modifying management practices modified both weed density and
composition. For instance, simplifying or abandoning tillageatly increased weed
infestation. If it was moreover accompanied by earlier sowing, infestations increased even
more, but only when autumnal weed species dominated. Introducing temporary crops
before spring crops (as required by recent French regulatiomsluced densities,
particularly in autumnal weeds. Simplifying the thigear Burgundy rotation to a twgear
oilseed rape/wheat increased weed densities, particularly when mouldboard ploughing
was also abandoned. Conversely, diversifying rotations dserk densities in Burgundy
(addition of a spring pea) and, particularly, in Aquitaine (maize monoculture changed to a
four-year rotation). Abandoning ploughing though still increased densities.

Some cultural changes (e.g.-tih) greatly changed weed flarcomposition. To understand
these changes, the relationships between management practices and weed species traits
were studied with RLQ and fourttorner analyses. Longer rotations were thus shown to
select weed species with elongated/flattened seeds @hhpresent little dormancy) and

long emergence periods. These species are able to emergence in crops irrespective of their
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sowing date. Conversely, rotations with legewn crops (i.e. spring crops or leewn
autumn crops) favoured species with round deevhich are more dormant, thus reducing
germination prior to crop sowing. Frequent mouldboard ploughing selected species with
thick-coated seeds which are also those least prone to mortality. Ploughing also favoured
species with lowipidic seeds which gminate later and more slowly. Both consequences,
low mortality and reduced germination, improve seed survival after burial by ploughing
until a further ploughing moves seeds again closer to soil surface where emergence is
possible. More generally, frequetillage favoured monocotyledonous species and species
with a late and short emergence period, thus limiting fatal germination triggered by early
tillage. Glyphosate before sowing in diretrilled fields selected seeds with low area/mass
ratios which geminate later and can thus avoid the glyphosate application.
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Tomato spotted wilt virugTSWV) first isolated from birthwort
(Aristolochia clematitisL.) in Hungary

E.Cselt a @’ G.BaN&L. KrizbdiK.. 5 2 wo Di2o aWRE R NBF G K1t O:
1University of Pannonia, Georgikon Faculty, Department of Horticulte886H, Keszthely,
Hungary
2University of Pannonia, Georgikon Faculty, Institute of Plant ProtectiBB6B, Keszthely,
Hungary
% Sy GNIf | ANROdzZ (GdzNF £ hNBEFYATFGAZY S [ 2dzy/ i
“Center of Central Agricultural Organization, Budapest
91 Gl a [2N} YR ! yAOSNEAAGES 5SLI NIYSyid-2F t
1117 Hungary
csehe@georgikonth

Tomato spotted wild viruT SWV) became to an important plant pathogen in the past 15
years. This pathogen belongs to the famynyaviridaeand genusTospovirus It can
spread through trips and mechanical transmission. According to the latedies, this

virus has about 1090 host plants including crops and weeds.

In the autumn of 2009, somAristolochia clematitiplants were detected showing yellow
mosaic symptoms probably of the TSWV infection. The presence of TSWV was proved by
TEM electro microscope and RFCR. To the molecular test primers were designed and
used TSWY¥ My o p /1] ¢/ D! DOGEC GKY ! [ PR{ HeeeT+ p
GCTCTAGAGBTCATGTCTAAGGTTAAGGOICAD

On bases of electron microscopic and molecular studies leaf samplésisbélochia
clematitisL. found, which proved to be infected wiltomato spotted wilt viru§T SWV).

This is the first report on the occurrence of TSWNAdatolochiain Hungary.

CKA& 62N] 61+ & &dzJJ2 NI SR -422./BIDK-8301080@3Y and Y cC T ¢
¢t#aht n-YHKONREL20064 grants.
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Interactions between summer weed communities and pedtimatic
characteristics in Italian maize fields

F. Vidotto, S. Fogliatto, A. Ferrero
''YAGSNERAGE RA ¢ 2NAY 23 Forastali eNdindeM8i90652 RA  { C
Grugliasco, Italy
francesco.vidotto@unito.it

The aim of the present study was to examine the relationships between weed communities
and some pedological and climatic traits in several ltalian areas of maize cultivation. Weed
data were obtained by gathering the results of several independent studies carried out in
the period 1998012 by different research organisms and collecting them into a large
dataset. The considered studies included herbicide efficacy field trials and swegeys
conducted on a total of about 600 sites, represented by maize fields spread on 175
localities of north and centre Italy. Only data from untreated plots (with size ranging from
10 to more than 100 ) were considered. Weed data were collectedeatst once in June

or July of each year. In the case of multiple weed surveys per season on a single site, only
the observation with the highest number of recorded weed species was considered. Some
indices describing the weed community structure were caltad: total number of weed
species, humber of monocotyledonous species, number of dicotyledonous species, total
weed density. In the surveyed sites, additional data on soil (pH reaction, texture, organic
matter content, total nitrogen, Mg/K ratio, assiniii@ phosphorus, cation exchange
capacity (CEC), and C/N ratio) and climate (annual total precipitation, annual mean
temperature and the climate classification devised by Thornthwaite) were collected or
obtained from regional database3he relationships beveen pedoclimatic traits and

weed indices in the various sites were investigated by using linear correlation analysis (CA),
discriminant analysis (DA), and principal component analysis (PCA). In the case of CA, the
significance of correlation andthe P& 2 y Q& NJ O2NNBf A2y O2S8F¥
DA, pedeclimatic traits were tested as predictors of weed indices for the different sites.
PCA was mainly aimed at finding hidden relationships between -plahatic traits and

weed indices.

The totalnumber of encountered species was equal approximately to 120. Despite the high
number of species found, onighenopodium albumEchinochloa crugalli, Amaranthus
retroflexus Solanum nigrumand Polygonum persicarigordered in term of occurrence
frequengy) were present on more than 50% of the sites.

CA and PCA analyses highlighted a weak tendency for a higher number and density of
monocotyledonous species in sandy and alkaline soils. Dicotyledonous species were
favoured by clayey soil and high pH valu&ith DA, a good classification of the surveyed
sites on the basis of weed indices was obtaiflsdusing soil parameters as predictor
variables (>60% of sites correctly classified), in particular in a subset of data referred to
Piemonte region only (nortvest Italy). Soil texture, CEC, as well as pH and the content of
some nutrients, resulted significant in predicting some weed indices.
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This study pointed out that the weed communities of Italian maize fields are partly
influenced by pedelimatic traits. Tie weakness of some relationships could be the result
of a mitigation effect resulting from the overall influence of the crop practices on weed
dynamics.
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Weed species diversity in the Czech Republic under diffefanting and site
conditions

M. Kolarova, L. Tyser, J. Soukup
Czech University of Life Sciences Prague, Faculty of Agrobiology, Food and Natural
Resources, Department of Agroecology and Biometeorology, Kamycka 129, 165 21 Prague
6 ¢ Suchdol, Czech Republic
mkolarova@af.czu.cz

The aim of this study was to explore the composition of weed vegetation on arable land in
4S5t SOGSR IINBlLa 2F GKS /1 SOK wdvedsip whichis | y R
represented by total species richness within an ecalalgiandscape. Our survey was
conducted at 27 conventional and 35 organic farms in 22083. Fields with winter
cereals, spring cereals and widew spring crops were selected for samplingn each

Al YL SR TASER=E 2y $§ LXKe& i &z0af30p fhwas @Bdorddd in thalB £ S ¢
central part of the field. The species coverage was estimated usingdegree Braun
Blanquet covet © dzy R y OS  &ilersitySvas etpessédtas total number of weed
species recorded, and then the species divgrsihd constancies for different farming
systems, altitudes and crops were stated. Subsequently, the species were divided on the
basis of their perenniality. Totally, 172 weed species have been foli28 in conventional

and 162 in organic farming. Thehéest number of species was found in winter cereals and

at medium altitudes.Chenopodium alburvas recorded as the species with the highest
constancy in both types of farming. Totally 89 annuals, 17 biennials and 15 perennials have
been found in conventical farming. In organic farming, totally 109 annuals, 23 biennials,

28 perennials and 2 semiparasite annuals have been found. The results confirmed positive
AYLI OG 27F 2 NBdivetsintof ieeddminynilies2 y
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Site specific wee@dppearance in barley crop

G. Economol D. Kalivas I. Thomopoulds
Agricultural University of Athens (AUADepartment of Crop Sciené®epartment of
Natural Resources Management and Agricultural Enginegriidgera Odos Str., 11855,
Athens, Greece
economou@aua.gr

Barley(Hordeum vulgare..)is the 4" most cultivated cereal crop in the world. Weeds as a
strong competitor for the crop may lead to reduced yield and particularly malt quality in
the case of barley for brewenyt is well known that weed populations have a patchy
distribution with aggregated weed patches of a varying size and density. fieuspatial

and temporal dynamics of weed populations is increasingly important as appfoatie
site-specific weed man&YSy i Ay GKS FNI YS 2The dimi & the K S NE
study was to investigate the weeds continuous appearance or patchiness in the barley.

An experiment set up in the experimental station of AUA in Spata (AtHatiside of
37.979953 and longitle of 23.915155) in field site (1000 1) with 48 sampling plots of

i A complete randomized design was selected as the experimental layout using 8 barley
varieties with 6 replicationsintensive surveys of weeds were conducted during the
growing periodin order to assess the weeds growth in terms of their spatial distribution.
The abundance of weeds was evaluated based on weeds density, occurrence and
frequency in each of experimental plots. Furthermore, the spatial distribution of weeds in
the field was estimated using exploratory spatial data analysis in a GIS environment.

The abundance and spatial distribution of the weeds varied widely within the figtia
sylvestrisL., Silybum marianumL, Sinapis arvensi&., Chrysanthemum coronariurh.,
Cardaia draba L., and Calendula arvensid., were the most abundant weeds in a
diminished rank with values 79.16, 64.58, 47.92, 31.25, 27.08, 25.00, respectively. Data
concerning the spatial distribution of the most abundant weeds showed that the weeds
occurredin high densities at the northeast sampling sites while across the rest of the field
the weeds showed a patched emergence with lower densities. In the northern plots a total
density of 182 weeds/fwas observed, witV. sylvestrisand S.arvensigpresentirg the
greatest densities (48nd 40 weeds/firespectively). However, in the southern plots a
total density of 81 weeds/ fwas observed withC. coronariumand M. sylvestris
presenting the greatest densities (19 and 14 weedsfspectively). Actually, the varieties
showed no significant effect on the spatial weeds distribution and the observed occurrence
may be related with the pressure of the neighboring field margins, with a heavy weed
population load, at the north east sidd the crop. Additionally, during the early growing
stages for the barley the weedd.sylvestris C. coronariumand S.marianumoccurred in
densities of 104, 53 and 10 weedszl,mespectively, while in the late stages the weeds
densities were differentiatedo 182, 117 and 37 weeds/?n, respectively. The weeds
density maps determined weed patchiness, providing the necessary data for a potential
site-specific weed management.
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Weed vegetation of Slovakia: floristic composition and syntaxonomy

Wo at 2 S412(0n 655 NapdS
Institute of Botany, Slovak Academy of Sciersas,o@Ngty + OSa il ¢ ynp
Slovak Republic
jana.majekova@savba.sk

The beginning of the weed vegetation research in Slovakia dates only to the period after
World War Il. More authorglealt with the segetal (weed) flora and vegetation. But the
research was not systematic and the interest in this topic has declined in the last 30 years.
The objectives of this study are to find out the actual distribution of the segetal
communities and t@nalyse their floristic composition in Slovakia.

t Kéei2a20A2ft23A0Ft NBf SOS aMantpeNid schobl Rl the-3D O 2 NF
degree scale of abundance and dominance was used. The cluster analysis was performed
by the programs JUICE 7.0 anthS¥AX 2000.

Flora and vegetation of the arable fields in Slovakia was studied and classified between the
years200H nny ® Ly @G2d0FfX pnt LKeG2a20A2f 23A0!I ¢
cereal stubbles, perennial fodder crops and in abandoneldisfi@as well. The average
ydzZYo SNJ 2F &LISOASAa LISNI NBftS@PS 4+a HoZpd . @
the classStellarietea mediasvere distinguished, 11 from the subclag@lenea arvensis

and 2 fromSisymbrieneaThe vegetation was representdxy 407 plant taxa, 26 taxa of

them were bryophytes and 381 taxa vascular plants. Agricultural plants were represented

by 19 species. The vegetation was dominated by therophytes (57%). They were followed by
hemicryptophytes (36%), geophytes (4%), phaneygh (2%), and chamaephytes (1%).
Native species prevailed over aliens and archaeophytes over neophytes. The most species
of alien flora were naturalised species (82%), followed by invasive (9%), and casual species
(9%). In the weed vegetation there wereuhd 32 threatened vascular plant species
included in the Red List of Slovakia (2 CR, 7 EN, 13 VU, 8 LR, and 2 DD) and 4 species 0
ONE2LK&GSa om +| FYR o [w0d ¢KS Yz2ai
Tripleurospermum perforatunCirsium arvenseandViola arvensis
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The use of allometric relations for biomass estimation in abegeund
Cirsium arvenséL.) Scop.

T. Verwijst, A. Lundkvist, J. Forkman
Swedish University of Agricultural Sciences, Department of Crop Production Ex&Rig),
07 Uppsala, Sweden
Theo.Verwijst@slu.se

Assessment of biomass dynamics by destructive measurements requires a multiplication of
the treatment x replicate matrix with the number of sampling occasions. This usually leads
to either a compromise with regard to the number of treatments, replicated sampling
occasions, or to the use of methods which may limit result interpretation. In forest
mensuration, this problem is remedied by the use of allometric relations between linear
stem dimensions and weight of plants and their components. We expltitedsuitability

of this approach for assessing the abayreund dynamics of. arvensécreeping thistle).
Sixteen datasets were analysed with regard to allometric relations between leaf area,
shoot height, diameter and weight. Biomass and leaf area dysofiC. arvenseould be
captured by estimates obtained from allometric relations. Shoot height and diameter can
be used as predictors for biomass and leaf area in growing sho@sarfzenseAllometric
relations in C. arvenseare time specific and sitélependent, and applicable for the
evaluation of management methods such as mowing. The approach can be used to assess
vertical resource partitioning profiles and to obtain insights in the effects of environmental
factors on aboveground resource partitioimg inC. arvenseThe use of allometric methods
may greatly decrease time and costs of field sampling.
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Population dynamics and nitrogen allocation &onchusrvensisL. in relation to
initial root size

S. Anbari, A. Lundkvist,Merwijst
Swedish University of Agricultural Sciences, Department of Crop Production Eceiiggy, SE
07 Uppsala, Sweden
Saghi.Anbari@slu.se

The aim of the study was to relate shoot s@® weight variation development in
populations ofSonchus arvensis. (perennial sowhistle) to characteristics of the roots
constituting the initial populations, which differed in degree of root fragmentatidv/e

also aimed to assess nitrogen allocation patterns, and quantify the relative amounts of
nitrogen allocated to generative and vegetative reproduction, respectively, in the different
populations. In a controlled outdoor experiment, three artificial ptations ofS. arvensis

of different initial root size frequency distributions were planted. Individual roots were
tagged and a continuous census of shoot emergence and above ground growth was
performed during the growing season. At harvest, dry weight aitcbgen content of
leaves, stem, buds, and roots were measurelde height frequency distribution of the
populations in the late of the season was bimodal, indicating the existence of two
generations distinctly different in height growth pattern. Biomassduction per unit area

did not differ between the populations with different degrees of fragmentatiliitrogen
allocation to vegetative reproduction was larger than nitrogen allocation to generative
reproduction Knowledge about premergence variatiolin S. arvensignables farmers to
developcontrol regimes to fragment roots of perennial weeds in such a way that resulting
root populations are less viable than before fragmentation.
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Weed emergence and survival in spring barley

O.AW0T | £ Gt OAToA OF dza1 ASYyTs ! @ YI RO&:
Institute of Agriculture Lithuanian Research Centre for Agriculture and Forestry
LyatdAaddziz !'tfT2al wmX ¢t5834RGtNuEaEl = YTREAY
ona@|zi.It

Weed infestation is one of the main factors limiting crop yield. A better understanding of
the emergence behaviour of weed presents opportunity to maximize the efficacy of weed
control strategies. The aim of the present research was to evaluate the quaoitif
germination longevity and periodicity of annual dicotyledonous weed seeds in spring
barley standsWeed emergence and survival spring barley was investigated in field trials

at Institute of Agriculture LRCA#Central part of Lithuania (883'50°N and 2851°40°°E)

in years 2002005 and 2008&; 2010. The soil of the experimental site Endocalcary
Endohypogleyic Cambistdam. Conventional soil tillage was used. Spring barley was sown
in the second half of April, at a rate of 4.0 million seed.h#eed emergence was
observed in not sprayed nine plots of barley, in 4 places of each plot. Sites of 50x50 cm in
size were marked, where all present weeds were counted weekly from sowing to end of
heading. All data were analyzed using ANOVA from packageEKCIJA (Tarakanovas,
Raudonius, 2003). The number of weed species at the begining of spring barley vegetation
differed between years: the highest abundance was obtained in year 2003, there was
detected 20 weed species and the lowest in year 2Q081. The weather conditions,
especially the amount of rainfall during the growing season affected weed incidence and
conditions for crop; weed competition. During all experimental years, the most frequent
were following annual weed specieShenopodium alburh, Lamium purpureunt., Viola
arvensisMurray, Stellaria medigL.) Vill. The begining of weed emergence depended on
the meteorological conditions and occured twdhree weeks after the sowing of barley, in

the second decade of May. According to average ad four years there was found 36%
from all in growing period emerged weeds during the first assesment performed at the
second decade of May. The part of emerged weed depended on weed species. At the
begining of June there were found significant (P>0.id6jease in number ofamium
purpureum whereasCh. albungerminated during all growing period of spring barley.

The highest total number of weeds was found in the third decade of June. Later, in the first
decade of July total weed number decreased andnher of different weed species
decreased significantly. This confirms results of earlier investigations. Nevertheless, our
data showed, that 1/3 of all emerged weeds was determined to die until the end of spring
barley growing period. Weeds predominateatil cereal harvesting were from earlier
emergence. Later emerged weeds in our case were not able to compete with barley and
other earlieremerged weeds. There was found 120 weed species in spring barley
stands. Occured weed species number dependedneteorological conditions especially
moisture content in spring. Weed survival depend on general weed number in the field. In
quite low level of weedness later emerged weeds were not able to compete with barley
and earlieremerged weeds.

16" EWRS Symposium 2013, Samsun


mailto:ona@lzi.lt

SESSIONI: WEED ECOLOGY Moster presentations 145

Consequences of #establishment of grass margin strips for weed species

C{ G S LICIByu®
bw! X !'awmonTt !|SBNE RMAC FHichiFfdce . t
austephane.cordeau@dijon.inra.fr

The intensification of the management of weed populations, led by a potential decrease in
the yield and quality of crop harvest, has largely induced their decline in arable zones
across the last decades. This floristic decline in arable landscape, hasdnddoss of a
larger biodiversity because the presence of others organisms (birds, insects, mammals) are
strongly linked with the abundance of trophic resources as weed are. To counter with this
loss of biodiversity and to limit the negative impacts afiing practices on environment,
numerous agri environmental schemes were launched through Europe. In France, sown
grass strips were established by farmers along streams and rivers to limit the pesticide
drifts and the hydric soil erosion. The field marginips are mainly sown with grass
mixtures and do not receive neither pesticides nor fertilizers. Consequently, their
establishment in the arable landscape for many years, without compensation payments for
farmers, spark many fears concerning the weeH timt they could represent for adjacent
field. At the opposite, these necropped areas adjacent to cultivated fields could be an
opportunity to maintain weed populations providing ecosystem services for agriculture
which were more and more highlighted.

This work shows that sown grass strips harbour large flora diversity. The weed
communities are mainly structured by the type of adjacent boundary (hedge, river, ditch,
etc.). The succession of disturbance and competition phase caused by mowing and
competition of sown species respectively, do not allow annual species to maintain their
populations in this habitat where they rarely reach fructification stages. The frequently
observed species are perennials but rarely dominated over the sown cover. Even if the
sown grass strips show high level of species richness, mainly composed by arable species,
these strips do not enhance the spread of species from the boundary to the field core.
Indeed, at least at short term, the sown grass strips decrease the edge effeatide they

were established where the flora transition between the boundary and the field previously
occurred. Moreover, the establishment and management practices cost for farmers,
reasonably at the farm scale.

Although some fears on the decline of anhspecies, the sown grass strips represent an
opportunity for the weed management at the field scale as well as at the landscape scale.
Joint study linking the flora with other organisms (soil microflora, grasshoppers) have been
initiated and could allowd put the environmental sown grass strips to good use for
biodiversity.
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Loliummultiflorum and L. rigidum a sensitivity analysis to glyphosate

A. Collavo, M. Sattin
Institute of Agreenvironmental and Forest Biology, IBARRYialeRSf f Q! Yy A S NA A
35020 Legnaro (P@)italy
alberto.collavo@ibaf.cnr.it

The literature indicates that glyphosate resistance builds up quite slowly and resistance
levels are medium to low. Therefore, the availability of a reliable and realistic baseline
sensitivity is critical to discriminate between susceptible and resistaptulations and to

identify early shifts of susceptibility.

This study documents the susceptibility of 30 Italian populationsodiimspp., most of

them recently collected in agricultural environments, towards glyphosate. Our standard
susceptible populadn S204L collected more than 10 years ago was also tested. Sampling
sites included field margins, organic farms (winter cereals), conventional farms (winter
cereals, sunflower and perennial crops) and roadsides. Sampling sites cover all major
Italian agicultural areas and have been chosen according to the absence or scarce
application of glyphosate during the last decade. The areas where glyphosate resistant
Loliumspp. has been already reported have been avoided. Therefore, the data do not
show the statlzZd 2 F (G NHzf & dzy SELIRASR LR LA GAZyacz
susceptibility status of Italiabholiumspp. to glyphosate in agricultural environments.

Although morphological traits showed a high variability among and within populations, all

of them were classified ds rigidumor L. multiflorumor intermediates between the two.

A first outdoor doseaesponse pot experiment was conducted during spring 2012 and a
second one was conducted in autumn to assess the variability gf GR,, ERy, GRand

slopes of the fitted no#inear curves. Intepopulation differences are being analysed in
relation to the field history or environmental characteristics of the sampling sites.

The laclof-fit test on both plant survival and fresh weight on prelimiynaata indicate that

it is not possible to simplify the regressions to a model with a common slope for all
populations. Spring doseesponse experiment outlined that glyphosate ggRinge from

omMpy ®y (2 dyBNEYOTMOVERM pDWr (i 2 comcemirgHTDRldy, 3 | ¢
ER,D NBE FNBY Mpppp OHPF NI2Y HICmEEHIT O W KiVE . §RyOSGE T ¢
based on the autumn dosB & LI2 Y &S SELISNAYSY(d NI y3IS, FNRY
FTNRBY Mocpmndo {2 cancesniggoncortsly, ER, Ot NE DO FRIB Y MAT E
ONYyRY PP BPKRY SHOBRr N hPp ("2 The box plat diddat idehtifykadyS © K
outliers among population.

The range of glyphosate susceptibilitylofmultiflorumand rigidum sampled in agricultural
environment vas established. Survival results indicate that the vast majority of the plants
were controlled at 450 g a.e. haof glyphosate. The information provided is useful for
devising herbicide resistance prevention strategies aiming to avoid the selection of
glyphosate resistance traits and establishing a threshold for identifying future shifts of
susceptibility.
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Determination of Weed Species in Sugar Beet Fi€¢Bista vulgarisL.) in Kayseri
Province in Turkey

I © D] Isi
Erciyes University FacultyAdriculture, Department of Plant Protection KaysSeurkey
zorludogan@hotmail.com

In Turkey, sugarbeet agriculture has become an important income generating agricultural
activity for hundreds of thousands of farmers and is intertwined with agricultural activities
and animal husbandry, such as the pharmaceuticals, fodder, medical, rdaat;
industries, as well as the shipping and service sectors. Due to climatic conditions, sugar
cane is not grown in Turkey and sugar is produced from sugar beets. Sugar beets are grown
mostly around Central Anatolia and the beets are planted in rotatimitis cereals, pulses,
fodder crops and sunflowers. Sugar beets are planted in the spring, around April, and are
mostly harvested in October. Turkey with approximately 17 million tons of sugar beet
LINE RdzOG A2y A& (GKS 62NI RQar rankifglbhind FrandS a i
Germany, the United States, and RusSiagar beet is cultivated about 20,000 hectares in
Kayseri which is considered important sugar beet producer province. Purpose to determine
the weed species in sugar beet fields in Kaysavipce 45 surveys were done at 2012 and

the coordinates of the surveys fields were collected for making weed map. The first 12
species determined in terms of frequency weghenopodium alburml (% 93.33),
Amaranthus retroflexusL. (% 88.88),Convolvulus arvensis. (% 75.55)Xanthium
strumariumL. (% 68.88Amaranthus blitoides. (% 60.00F chinophora sibthorpiand. (%
57.77), Amaranthus albusL. (% 55.55)Fchinochloa crugalli L. (% 53.33)Tribulus
terrestrisL. (% 53.33),actuca seiola L. (% 51.11Galsola ruthenica. (% 46.66)Cuscuta

sp.. (% 42.22)
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Determination of Weed Species iapple (Malus domesticd Orchards in Kayseri
Province in Turkey

.® 9&AGYSTIZ 50 L&AP]
Erciyes University Faculty of Agricultubepartment of Plant Protection Kaysérurkey
zorludogan@hotmail.com

Apple is one of the most common crops in the World with 58 billion tons production and
has very important role in human nutrition. Turkeysh2,680,075 tons apple production in

a year which is 4.2 % of the world production. Apple production is an important fruit
production has the potential to provide a major contribution to the economy is a large part
of the territory of Turkey fruit fieldsApple growing areas are mainly concentrated in the
regions of Burs¥alovad | y I 1 1 | t Sdkat, Ispartgd @2NR dzNE S B 4-IBafsBriNJ

and Antalya in Turkey. In the province of Kayseri, approximately 127.282 tons of apple are
produced 5694,4 hain eaghSI NE | OO02dzyGAy3a F2NJn 2 2F ¢
Purpose to determine the weed species in apple orchards in Kayseri province 75 surveys
were done at 2012 anthe coordinates of the surveys fields were collected for making
weed map. The first A species determined in terms of frequency we®nvolvulus
arvensis L(%67.3) Amaranthus retroflexus..(%64) Agropyron repenglL.) P.B. %(61.3),
Chenopodium albunh.(%60) Lactuca serriold. %(58.3)Circium arvens€%56 ),Setaria

viridis (L.) P.B%(54.6) ,Cichorium intybud.. %(54.6) Plantago lanceolatd..% (53.3),
Xanthium strumariunt.. %(46.4).
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A checklist of the weed flora of Qassim region, Saudi Arabia

AAE21SSNLy> Do 9f DKEFETFEAuY
UClH OdzA & 27F | 3INMediaindi dzNB | yR +SG SN
yCl Odzt Ge 27F { OA Sy @Bitybf\Q#ssirh, Sdudi Ardbia ! £ wl &

wasmy84@hotmail.com

An inventory survey of agricultural district was conducted in the period from October 2010
to July 2011¢covering winter and summer seasons to document the weed flora of Qassim
NEIA2YS {ldzZRA I N'oAl®d vIiaaiAy NBIA2y fASa
frGAGdzRSE Hne HpY YR HTe mMp\V bX -Argbian A & &
floristic region (ANafie 2008). In each collection site3Zarms were investigated. The
collected material was pressed, dried using blotting papers at room temperature, and
identified with the help of available literature, monograph, and compared with
autherticated specimens in regional herbaria.

The first step towards weed control and management approaches of these weeds is their
proper identification to recognize their diversity in the study area. The present work is
mainly a taxonomic study pertained toeidtify, enumerate the weeds of agricultural areas,

and highlight the extent of their diversity

A total number of 105 weed species belonging to 78 genera and 25 angiospermic families
were recorded from 22 different collection sites in the region, represgntvarious
ecological habitats in winter and summer. Poaceae (21 %) was found the most dominant
family in the area, followed by Asteraceae (13 %) and Brassicaceae (12%). The study
revealed the presence of five succulent and two parasitic species withiwekd flora of

the region. The most common weed species in the regionCymreodon dactyloL.) Per.,

Malva parvifloral., andPortulaca oleraceak.
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Environmental perturbations explain the cexistence of functionally equivalent
species orthe Broadbalk long term fertiliser experiment

D. Garcia de Ledrf, J. Storke} S.R. MoSsJ. L. Gonzaleéndujar*?
Ynstituto de Agricultura Sostenible (CSIC), Deparment of Crop Protection, Cordoba, Spain
% aboratorio Internacional de Cambio GlofRWECSIC), Santiago, Chile
®Rothamsted Research, Department of Agroecology, Harpenden,UK
dglhernandez@ias.csic.es

One explanation for the cexistence of competing species is that they have contrasting
responses to variable growing conditions between years. Under this hypothesis, climate
change may shift the balance of weed competition favouring some weeds more than
others. The Broadbalk long term experiment (begun in 1843) presents a unique
opportunity to test this hypothesis and assess how long trends in environmental change
may impact weed community composition.

The presence / absence of 17 weeds species in 25 quadrats f().]zveme recorded
annually for 21 years in 10 plots across a gradient of Némdgrtilization, where wheat
monoculture is grown and herbicides have never been sprayed. Redundancy Analysis was
used to (1) identify functionally equivalent groups of species responding to the gradient of
Nitrogen fertilization, sowing date and time s fallowing (2) identify contrasting
responses between species in these groups to winter and spring temperature and
precipitation that may explain their eexistence on the same plots.

Functional groups that were adapted to competing for nutrients (&ghanes arvensis,
Medicago lupulinaandRanunculus arvensisnd light (e.gStellaria media dominated in

low and high fertile plots, respectively. Species with a high seedling relative growth rate
(e.g.Tripleurospermum inodorurmnd Papaver rhoegswerefavoured by a delay in sowing
date. Wet winters favoured/eronica persicaR. arvensisand T. inodorumand worked
against their functionally equivalent competitorS.(media, Scandix pectganeris and
Papaver rhoeaggespectively). Mild spring favourde. rhoeasand R. arvensisand worked
againstT. inodorumand S. pecterveneris Cold winters favoure. lupulinaand worked
against its functionally equivalent competito¥itia sativd The results support the
hypothesis that environmental fluctuatiorgromote the ceexistence of these species on
individual plots on the experiment. Climate change may potentially result in long term
shifts in environmental variables that perturb the equilibrium between these species on
the experiment.

This work was fundedy FEDER funds, Junta de Cadtd#laMancha and the Spanish
Ministry of Economy and Competitiveness (Projects -B®0123554 and AGL2012
33736). DGL was supported by a -pEtloc scholarship (CSI®othamsted Research
received financial support from éhBiotechnology and Biological Sciences Research Council
of the UK. The authors would like to thank all anonymous workers who help in weed
surveys in Broadbalk long term experiment.
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A new natural weed host foBeet necrotic yellow vein viruand its vector
Polymyxa betaeKeskin from TurkeyRaphanus raphanistruny. (Crucifera)

N. D. KutlukYilmazH. Mennan E KayaAltop
Ondokuz Mayis University, Agriculture Faculty, Department of Plant Protection, 55139
Samsun, Turkey
nazlik@omu.edu.tr

Rhizomania is an important virus disease of sugar eta(vulgariy and caused bieet
necrotic yellow vein viruNYVV). The virus is transmitted to the roots of host plants by
the plasmodiophoridPolymyxa betaeDuring the survey studieg SeptembetOctober
2009 yellow vein bandingymptom was observed on wild radidRgphanus raphanistrum
plants growingn spinach(Spinacia oleraced)elds, which all have a history of rhizomania,

in Samsun province in the Black Sea Region of Turkeyhis reason, to verifpossible
alternative host for BNYVV ail betaeR. raphanistrumand spinach plantand also soil
sampleswere collected Initially, BNYV\Wvas detected in the leaf samples of fiejdownR.
raphanistrumusing DAELISA test. Then, this result was confirmed KYPRR and the
Raphanusisolate was assigned to type A strain based on RFLP analysis. Hathever,
presence ofP. betaewas not detected in the roots dR. raphanistrunplants using light
microscopy technique. In order to confirm this result, total RNAs were extracted from the
roots of these samples and tested by-RTR usinB. betaespecific primes. In contrary, all

of the tested samples were positive f&. betaein this assay. Also, healthy seedsRof
raphanistrumwere planted in plastic pots containing soil infested with BNYVV and taken
from the same fields, and the seedlings also showed similar symptoms to those growing in
natural conditionsTo best of our knowledge, this is the first report of BNYVV infectidn n
only onR. raphanistruniut also in the family of Crucifera under natural conditions.
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Identification of weed species and densities on railway platform

/& milatly
Dicle University, Faculty of Agriculture, Plant Protection DepartraemtH y N~ 5 A & | ND
Turkey
cumaliz@yahoo.com

This study was carried out in order to determine the weed species and densities in the
railway platform between SivaSamsun in September in 2012. The Forth Region
Administer of State Railways Roads (DDY) in Sivas contributed the study by providing the
mobile vehicle. The results of study showed that the weed density was lower inTRikas

line than in TokaSamsun line. 19 different weed species was determined Sigkat line

and 47 different species in Tok8amsun line. As a result, a total of 47atiént weed
species belonging to 22 different families have been identified in this study. These weed
species are followingAllium sp., Amaranthus blitoidesS. Watson. A. retroflexusL.,
Anchusa azureaMiller., Artemisia sp., A. wvulgaris L., Carduus pywocephalus L.,
Chenopodium albuni., Chrozophora tinctoria(L.) Rafin,Cirsium arvensgL.) Scop.,
Clematis vitalbal., Convolvulus arvensis., Conyza canadensid..) CronquistCynodon
dactylon(L.) Pers.Dipsacusp.,Ecbhalium elateriuniL.) A. RichE.chinocloa crugalli (L.) P.
B.,Echium italicum.., Epilobiumsp., Equisetunsp., Eryngium campestre., Euphorbiasp.,
Geranium dissectunh., Heliotopium europaeunt.., Kochia scoparigl.) Schradl.actuca
serriola L., Mentha sp., Mercuralis annual., Onopordumsp., Onosmasp., Pastinaca
glandulosa. 2 P& & ® SRhradtitedzauatiali§chy) Trin. Ex. Steud®lantago major

L., Rosa canind.., Rubussp., Rumex crispus., Sambucus ebuluk.,{ I Y 3 dzA & 2 ND I
Scop. Senecio vernali@/aldst. And Kit Seteria viridigL.) P.B.Silenesp.,Sonchus aspét..)

Hill., Tribulus terrestrisL., Verbascumsp., Vicia satival., Xanthium spinosuni., X.
strumariumL.,
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Relationship between weed presence and lentil chalking caused by insects

C.mi | & f9ldy TLRTSAMI y (i | NOP
Dicle University, Faculty of Agriculture, Plant Protection Departrg@@8® 5 A €&l ND I | 1
Turkey
cumaliz@yahoo.com

Study was performed to determine whether reletion between weed species and their
densities toPiezodorus lituratuéF.) andDolycorus baccarur. (Hemiptera: Pentatomidae)
6KAOK OldzasSa [SydAf OKFIfl1Ay3I 2N y2id0 9ELIS
5A8FNDBI 1PN 6SG6SSYy wnnd YR Hanmmd . FaSR 2\
differences between weeftee and weedy cagea terms of pest density and ratio of spot,
statistically. There were no significant correlation between weed presence and these
harmfull pests. Results were in agreement of cage studies. Weed species present in the
surveyed area wereinapis arvensik., Anagallis arvensis., Anthemissp., Aristolochia
maurorumL., Avena sterilid.., Campanulasp., Caucalis platycarpols, Centaura depressa

Bieb Cephalaria syriacgL.) Schrade€ichorium intybusL., Convolvulus arvensis.,
Euphorbiasp., Galium aparineL, Galium tricornutumDandy, Hordeum spontaneunc.

Koch., Lallemanthia iberica(Bieb.) Fisch. Et Mey.Lathyrus aphacalL., Myagrum
perfolatium L., Orabanche aegptiac@®ers.,Papaver macrostomunBoiss. and Huet. Ex
Boiss.,Phalarisspp., Polygonum avicul® L., Scandix pectemenerisL., Silene conicé.,

Sinapis arvensis.,Vaccaria pyramidatdedik., Vicia narbonensik.and Anthemissp.,A.

sterilis L., Boreva orientalis Jaub and Spach.Bupleurumrotundifolium L., Carduus
pycnocephalud.., C. depressaBieh C. syriacgL.) SchraderG. tricornutumDandy H.
spontaneum C. Koch.,L. iberica (Bieb.) Fisch. Et Mey.Neslia apiculataFisch, P.
macrostomumBoiss. and Huet. Ex BoisS., arvensid.., Turgenia latifolia(L.) Hoffm.,V.
pyramidataMedik., V. narbonensit.weed species were in the cages.

The sudy has been supported byre Republic of Turkey Food, Agriculture and Livestock
Ministry General Directorate of Agricultural Research and Policies (TAGEM)

16" EWRS Symposium 2013, Samsun


mailto:cumaliz@yahoo.com

SESSIONI: WEED ECOLOGY Moster presentations 154

Ground cover management ialive grove and vineyard orchards to support
pollinating and beneficial arthropods

V. Kath, F. Karamaourda | @ #2 f [ ¢ FPAPGndn®lg. Garantonakis
A. Biruraki, F. Andrinopould's V. Kalliakaki E. Markello
1BenakiPhytopathoIogicaI Institute, Dept. of Pesticides Control and Phytopharmacy, 8
Stefanou Delta str., 14561 Kifissia, Greece
“External Collaborator, Geokomi, Sivas, Crete, Greece
SELGE@IMITRA, Institute for Olive tree and Subtropical Plants of Chania, Gretee
“Syngenta Hellas, Dept. of Regulatory Affairs Stewardship & Technical Support, Anthousa,

Attica, Greece
v.kati@bpi.gr

Monoculture and intensive farming have been linked with a decline in flowering plant
species in agroecosystems, witlt@nsequent negative impact on populations of beneficial
arthropod fauna. Creation of habitats with selected plants sown in or around fields could
provide the food and shelter needed for maintaining a balanced multitrophic system,
between sown plants, poliating insects and natural enemies of crop pests. In order to
study this relationship, mixtures of flowering plants were sown in an olive grove (S. Greece,
Crete during 2011 and 2012) and a grapevine orchard (N. Greece, Florina during 2011), and
their effect was compared to the natural vegetation of each field. The plants selected were
sown in two mixtures and consisted of annual broadleaf species belonging to the families
Fabaceae, Brassicaceae, Asteraceae, Boraginaceae, Apiaceae, Ranunculaceae and
Caryoplyllaceae. In the olive grove, plant mixtures were sown as an intercrop in patches of
3m’ between the trees, along the tree lines measuring a total of 7&®meach mixture. In

the grapevine, the mixtures were sown in the edge of the field in a total dré8@nf per
mixture. The experimental design in both fields included also an equivalent surface area of
natural vegetation (control). Measurements were carried out during the flowering period
and included the percentage of flowering per plant family, thenber of Hymenoptera
pollinators attracted (counts of insect visits per flower) and suction sampling for beneficial
insects.Sinapis albavas the predominant species in both experimental sites. In the olive
grove a native biotype also emerged with an earflowering onset, which prolonged the
flowering period for this species. During the flowering periodsofalbain the patches of

the olive grove, large numbers of Hymenoptera pollinators were attracted, mainly mining
bees (Andrenidae) and honey bedgié melliferg, in both sown mixtures and the control.
Later flowering species present only in the sown mixtures inclUéisdm sativumVicia
sativa, Borago officinalisand Coriandrum sativum which were also attractive to
Hymenoptera pollinators such asimng bees, honey bees and bumble beBertibussp.).

In addition, beneficial insects (Hymenoptera parasitoids in both experimental years and the
predatorsChrysoperlap. andOriussp. in the first year) were also identified in the samples
collected with siction sampling. In the vineyard the margin with the sown species
attracted a significantly higher number of pollinating and beneficial insects, compared to
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the control. The natural vegetation in the control area of the vineyard margin had a low
ground coer, and contained species that were not attractive to pollinators, such as
Plantago arenariaChenopodium albunand Xanthium strumarium Overall, the findings

support that the management of the ground cover in olive groves (intercropping) and
vineyards (megins) can be used as a practice for attracting beneficial insects and
Hymenoptera pollinators. This is possible either by utilizing the existing natural vegetation
when suitable plant species are present or through the sowing of selected flowering plants.

This work was funded under the biodiversity project Operation Pollinator of Syngenta.
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Weed occurrence in GM maize tolerant to glyphosate

Wod | 2f SO0 Wo {2dzldzZLlz ad WIZNEN] I =
Czech University of Lieiences Prague, Faculty of Agrobiology, Food and Natural
Resources, Department of Agroecology and Biometeorology, Kamycka 129, 165 21 Prague
6 ¢ Suchdol, Czech Republic
holec@af.czu.cz

Field trial with HT maize NK603 tolerant to glyphosate was established in 2010 in central
LI NI 2F GKS /71 SOK wSLdzotAO O6hRNBLBEBEI pncec
replicates, each of them consisting of 3 block with following types of tillptgeighing,
conservation tillage, mulch tillage. Each block was divided into 5 plots of 6(&0m 20m)

that were treated as follows: 1. Conventional standard PRE: Guardian Extra 3,5 I/ha
(acetochlor 1350 g/ha; terbuthylazine 749 g/ha); 2. Conventiotzeddard POST: MaisTer

150 g/ha (iodosulfurommethykNa 1.5 g/ha; foramsulfuron 45 g/ha; isoxadifetinyl 45

g/ha); 3. Pre Guardian Safe Max 1,4 I/ha (acetochlor 1176 g; furilazole 39.2 g/ha) + post
Roundup Rapid 2,4 I/ha (glyphosate 1080 g/ha); 4. Splie dd Roundup Rapid (2,4 I/ha)
crop BBCH13 + Roundup Rapid (2,4 I/ha) crop BBQH; B6 Tankmix Guardian Safe Max

(1,4 I/ha) + Roundup Rapid (2,4 I/hayop BBCH 134. Sprayer PZS 200 ST, 10 m (Prodag,
CZ) was used with nozzles 13804, water volume 200 I/ha. During crop vegetation,
weed occurrence was recorded in two week interval at the beginning (June) and later once
in month (Julyc October). Data were analysed by ANOVA. In 2011, 58 weed species were
recorded in total, the highest number of esgies (24) was recorded in plot of var. 2 (2.9.),
ploughing, the lowest number (2) in plot of var. 5, conservation tillage. In 2011 the
weediness was serious in many plots from the beginning of vegetation. Especially in
conventionally treated plots the wealiness was higher compared to previous year. In
average, the lowest weediness (expressed as total weed coverage) in each evaluation term
was observed in plots of var. 4, high weed coverage was observed in var. 1 and 2, where
weeds were covering 80 % of thiot (26.7.), later in the season the coverage of the weeds
decreased.
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First results of weed evolution in ndillage systems in winter wheat in France

A. Trichard, A. Alignier, S. Petit, B. Chauvel
Lbw! 2 '"awmonTt ! INPES&IIDFAMSDjomFranctlbzS { dzt
aude.trichard@dijon.inra.fr

—

The adoption of ndillage is presently a strong trend in Europe. If this cropping system is to
be widely adopted in the 1980s in the North and ®BoAmerica, in Australia, no tillage is
used by few farmers in France where agriculture and tillage are considered synonymous by
farmers and agronomists. Weed infestation is generally described as to increase when the
selection pressure due to soil tillagereduced. The European strengthened regulations on
herbicide used and the ban of transgenic crop in France does not facilitate the
development of nortillage. This communication presents the first results on the evolution
2F $SSR 02 YYdzy fleldisiirEast & Frandel NY S NI a

The device included 52 field&0m x 40 m plotsghat are in no tillage for periods of 1 to 13
years.The area is dominated by shallow calcareous soils and the major local crop rotation
is winter rapeseed, winter wheat, spring barley. Weed surveys were carried out across
winter wheat fields in 2011 and weed data was collected at three periods i.e. theiogp
period in lateMarch before foliar herbicide treatment, before harvest in HRiighe
(potential seed production) and durirtge cover cropping period in mieptemberSeven
environmental variables were collected that were related to cultivation prastiand to

soil properties. Thirteen speceis traits were selected as potentially affected by the adoption
of no tillage.A RLQ analysis was performed to investigate the relathionship between traits
of species and environmental fields characteristiés.totd of 121 weed taxa were
identified but analyses were carried out with a total of 93 weed species (62% of annual
species; 94 of eudicot specie$jesults indicated that grassweedsad perennials weed
species were promoted with time since field conversiomitillage contrary to annuals

and broadleaf species. Data indicatiht time since conversion to rtillage led to a shift

AY 6SSR O2YYdzyAde GKFIG FF@P2NBR 6SSRa Ayo@S:
system than in aerial seed production. Funmere, the duration since conversion was
linked to changes in soil parameters. We observed an accumulation of stones on the soil
surface and a trend towards a soil acidification in fields converted for several years. The
expansion of monocots in rill sytems may be explained by the end of mechanical weed
control and the use of foliaapplied herbicides generally less efficient on monocot
species.If geophyte weed species seems to be favoured, we did not observe a clear
gradient reflecting ecological commity succession and annual species remained present
in the fields. One explanation could be that the gradient of time since conversion was too
low. We could also hypothesize that weed communities, which may exhibitliloed
seedbank, may respond withdeelay to the changes of soil tillage regime.

This study provides empirical evidence of weed trait shifts in conservation agriculture and
calls for amove in management practices towards a regime avoiding selection of
problematic perennial weeds.
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Plantspecies composition, richness and diversity in selected vineyards under
organic management in the area of South Moravia, Czech Republic

ad® {22yS| 20t
State Phytosanitary Administration, Department of Integrated Pest Management Methods,
61300 Brno, Czech Reblic
martina.sojnekova@srs.cz

The aim of the study was to describe species composition, richness, diversity and its
changes during the growing season in selected vineyards under organic management in the
warm and dry area of South Moravia in the Panaonregion (SE Czech Republic). We
compared the vegetation between the two vineyards with tilled and grassest rows and

lanes. The data was collected on 60 permanent plots in tilled rows and lanes and on 60
permanent plots in grasseover rows and lanewithin one vineyard. In those permanent

L 2048 THn LKe(G2a20A2t23A0Ff NBf S@Sa 6SNB D
plants was described by means of the nifegree BraufBlanquet scale of abundance and
dominance.

A total of 130 vasculgrlant species were recorded. The average percentage of neophytes
was 14 % and the average percentage of archaeophytes was 47 % for both study sites.
Species richness was significantly lower in grassed rows in both sites, whereas the
highest species maber was found both in tilled and grasseder plots. There was no
significant difference recorded between the groups regarding the number of biennials. The
highest number of annuals was found in the tilled plots while perennials were more
frequent in thegrasseebver lanes. Species associated with different management regimes
were determined as well as the most frequent species. The majority of 11 endangered
species of vascular plants was found in the tilled plots. According to the field observations
the management regime during the growing season is an important factor for the resulting
plant community structure.

This work was supported by the Biocont Laboratory, spol. s r.o.
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Strategic tillage reduces emergence of key subpical weeds inAustralia

M. Widderick, A. McLean, S. Walker
Department of Agriculture, Fisheries and Forestry Queensland, PO Box 2282, Toowoomba,
Qld 4350, Australia
michael.widderick@daff.qld.gov.au

The increased incidence of herbicitesistant and difficulto-control weeds in the sub
tropical grain region of Australia has led the agricultural industry to consider applying
tillage in longterm zero till systems for strategic weed control. The majority of farmers in
the region removed tillage as a regular controltia¢o conserve soil moisture, prevent soil
erosion and ultimately to increase crop production. Weed control is now heavily reliant on
herbicides. This paper examines the effect of strategic tillage on weed emergence and seed
burial.

The impacts of five pes of tillage (zero, harrow, tynes, offset discs and-oag discs) on
subsequent weed emergence were examined in a field experiment, sownSeitichus
oleraceud..,Echinochloa coloné..)LinkUrochloa panicoideB.Beauv.Conyza bonariensis
(L.)Cronqgust, Chloris virgataSw. andC. truncataR.Br. Prior to the single pass tillage
treatments being applied, viable seed of each species was sown by hand onto the soll
surface. In addition, small glass beads, simulating weed seeds, were also sown onto the soil
surface. Following treatment imposition, soil cores to 20cm depth were collected, washed,
FYyR 068 Ra NBO2@OSNBR FNRY RATFSNByid RSLIIiKa
Recovery of beads showed the greatest amount of burial was in thewawyedisc
treatment, with 20% of beads buried below 10cm. Harrows caused minimal soil burial with
77% of beads remaining in the top 2cm of soil.

Emergence was counted over four months with seedlings sprayed following each counting.
Accumulative emergence density in zeilbwas 227 C. bonariens)s 142 C. virgatd, 412

(C. truncatd, 103 E. colony, 303 6. oleraceysand 43 (). panicoidesplants/nf. Averaged
across tillage treatments, emergence of the smsaktded specie. bonariensisvas
reduced the most (>90%Mcross all species, emergence generally decreased more as soil
intensity increased. The greatest reduction in emergence was generally after-aayne
disc, which caused large amounts of soil inversion. However, even after the harrow
treatment, which causedninimal soil disturbance, emergence was reduced by an average
of 60% across species.

Our research clearly shows there is a potential role for strategic tillage to reduce
emergence of key weed species in grdipical Australia. It is likely tillage thaauses less

soil disturbance, such as harrows, will be less likely to undo the soil conservation benefits
gained from >30 years of zero till. Further work is needed to assess the impact of multiple
tillage events on weed emergence, and to examine if andrevistrategic tillage fits within
longterm zero till systems of the stiibopical grain region of Australia.
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Prospects for reduced tillage without herbicidesa Canadian view

C. Halde, K. Podolsky, H. Cjéd¢id. Entz
Department of Plant Science, University of Manitah@nipeg, Manitoba, Canada
umhalde@cc.umanitoba.ca

Grain growers in Canada rely mostly on tillage and herbicide use for weed control.
However, frequent tillage may lead to soil degradation and environmental pollution, and it
requires large amount of fossil fuel energy. Moreovercréased areas infected by
herbicideresistant weeds are observed in all regions of the country and have become an
economical problem for Canadian farmers. In an effort to address these issues, efforts have
been invested in developing ways to reduce tillage herbicide use on grain farms while
maintaining good weed control. A variety of minimum tillage equipments have been tested
to terminate green manures in reduced tillage grain systems: rolienper, min till rotary

hoe, wide blade cultivator (Nobleldrle), and flail mower. The wide blade cultivator was
found to be a viable alternative to terminate a sprisgeded field peaRisum sativur

barley Hordeum vulgaregreen manure. In a study conducted between 2010 and 2012,
the use of the wide blade cwiator resulted in crops yields not significantly different than

a standard tilled treatment, at 3 sigears out of 4.

There has also been a growing interest in trying to adapt the mulch production systems
developed in the late 1980s by Brazilian-tilb farmers to Canadian conditions.
Experiments across Canada have been conducted to examine the feasibility of
implementing netill practices using the rollecrimper in herbicideree grain production
systems. Results from field experiments in Manitoba segdkat thick rolled green
manure mulches (especially those with hairy vetthicig villos®) have the ability to
suppress weeds, thereby reducing the need for tillage, whereas similar trials in Alberta did
not result in the same success: mulches did naivjgle sufficient weed control to the
crops. Promising studies on fakkeded cover crops are also been conducted across
Canada, inspired by work done in United States of America. Grazing has also been
investigated as a method for weed control in reducéidge systems. A-Bear experiment
conducted in Western Canada concluded that grazing green manures by sheep does not
affect subsequent spring wheaTifticum spp. and fall rye $ecale cerea)ecrop yields,

when compared to a treatment with green manuréxorporated using a tandem disk
treatment. Grazing by sheep even increased nitrogen availability of green marnares.
conclusion, researchers as well as farmers have shown interest in reducing tillage and
herbicide use on Canadian farms. The next steprganic research on reduced tillage
systems in Canada will be to fine tune agronomic recommendations for Canadian growers.
Challenges that refrain farmers to adopt these systems include: 1) Insufficient production
of mulch biomass for weed suppression lwipring seeded annual green manures other
than hairy vetch; 2) Failure to terminate the green manure with the equipment available;
3) Weed population switch from summer annuals to perennials; 4) Possibility that reduced
nitrogen mineralization of green mares may lead to reduced yields.
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The effects of cover crops on weed suppression and pollen provisioning for
predator mites in citrus orchards

E. Hayut, Y. Goldwasser, M. SihdaiyRubin
The Robert H. Smith Institute of Plant Sciences & Genefigsidulture
The Faculty of Agriculture, Food & Environment, The Hebrew Unjiwardgrusalem,
Rehovot, Israel
e_hayut@yahoo.com

Cover crops are grown for various purposes around the world. Cover crops reduce weeds
by competition, shading and allelopathGrowing cover crops before and during the main
crop in orchards and field crops can reduce soil erosion and add organic matter and
nutrients to the soil. Cover crops grown in an orchard may also be a pollen source feed for
predatory mites Phytoseiidagthat feed on the citrus rust mitéPhyllocoptruta oleivora a

major pest in citrus production. The aim of the study was to use cover crops in a citrus
orchard for suppressing weeds, adding organic matter to the soil and improving the control
of the citrus rust mite. A cover crop experiment was conducted in a sandy soil experimental
citrus orchard in Rehovot. We seeded a common datefia sativa)and vetch (Vicia
atropurpureg mixture in the autumn of 2011, and in the spring of 2012 we seeded Rhodes
grass (@loris gayang, Tall fescueRestuca arundinacg¢asorghum $orghum bicolgrand
annual ryegrassLblium multiflorun), all cereal cover crops that potentially provide in the
summer aifborne pollen for predator mites. The autussown oat and vetch mture
reduced weeds dramatically by 82% compared to the no cover crop control, but the
summer cover crops did not establish well in the dry climate of the Israeli summer,
excluding sorghum, the pollen of which was collected and is presently being tested i
predatory mite feeding experiments. The effect of cover crops on the soil nutrient
availability and soil organic matter will be tested in future studies.
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Mentha suaveolensncorporated as green manure for weed control in maize
based cropping systems

C.D® t dzA 3 Hglekiab, Ma.tReldosaBNi. Pedrol
University of Vigo, Faculty of Biology, Plant Biology and Soil SElepaement
36310 Vigo, Spain
cgpuig@uvigo.es

The use oMentha suaveolenEhrh. (apple mint) for weed control in maibased cropping
systems is proposed. Based on experimental evidence of phytotoxiclt§ehyha species

on weeds, we conducted two greenhouse pot experiments testing incorporated appte
aerial parts as green manure. The phytotoxic effects were tested on the germination,
establishment and growtlof Zeamays (maize) and some representative accompanying
weeds, in comparison to the pramergence herbicide metolachlor.

Fresh apple mintncorporated into the soil as green manure at 1 and 2 % w/w in a dry
weight basis significantly controlled the emergence of the dicotyledonous weed species
Amaranthus retroflexusand Solanum nigrum After one month of incorporation, both
doses reduced morthan 90 % the aerial biomass of two monocotyledonous weed species
(Echinochloa crugalli + Digitaria sanguinalis with respect to the minfree pots, and
around 99 % for the dicotyledonous weed species. Although the aerial biomass of maize
suffered a 21% reduction, the final relative yield of maize biomass with respect to the
untreated control was significantly increased by 43 %. On the assessment of the temporal
phytotoxic effects, e reduction of aerial biomass in maize could be overcome by adopting
arelay-planting of maize after 15 to 18 days franint incorporation.

Our results constituteevidence that the incorporation dl. suaveolengo soil could be a
feasible practice to reduce the reliance on synthetic herbicides in nieiged cropping
systems.
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The potential for electrical weed control in a range of horticultural crops

L.V. Tatnell, J. Atwood, J.L.Sparke$ A.Richardsof S. Jacksén
'ADAS Boxworth, Battlegate Road, Boxworth, Cambridge, CB23 4NN, UK
“Allium & Brassica Agronomy Ltd., Wash Road, Kirton, Boston, Lincolnshire, PE20 1QQ, UK
Lynn.tatnell@adas.co.uk

Peremial weeds are becoming increasingly difficult to control in conventional bush and
cane fruit crops in the UK due to limited herbicide availability. Annual weeds and
volunteer potatoes in vegetable crops in the UK are also an increasing challenge again du
to very limited herbicide choice. Alternative methods of control are often required. The
highly competitive and persistent nature of perennial weeds make them extremely
challenging for norchemical control options and often require repeated culturalthogls
which are both costly and time consuming.

A set of experiments over a twgear period have been investigating the efficacy of
electrical weed control in bush and cane fruit using a shielded high powered electrode
applied to the weeds in the field. The target perennial species v@rsium arvense
(creeping thistle),Urtica dioica(common nettle) andRumex obtusifoliugbroadleaved
dock). Target weed plants were tagged and assessed 1, 4 and 10 weekegtosént.

51 GF 6SNB | yI f @& aSs Rpadsndtrif ANOVA. ResBits shonlthatal y 2 v
of C. arvensés more consistent with the electrical weeding than thatlofdioicaand R.
obtusifolius where regrowth occurred more readily.

Experiments on annual broddaved weeds in vegetable crops have begun this season and
show promising radts onSenecio vulgarigroundsel) and volunteer potatoes.
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Effects of flaming and cultivation on weed control and yield of maize in
Nebraska and Serbia

S Z. KnezevigM. Rajkovit' A Datta’, SV. Stepanovit B D. Neilsof, C A. Bruening G.
Gogo$, G Malidza, S Vrbnicanirt
"Haskell Agricultural Laboratory, University of Nebraska, Concord, NE 68728 and
Mechanical
’Engineering Department, University of Nebraskecoln, Lincoln, NE 68588.
3Institute of Field an/egetable Crops, Novi Sad, Serbia
4Faculty of Agriculture, Belgrade, Serbia
sknezevic2@unl.edmilos.rajkovic@ifvcns.ns.ac.rs

Propane flaming and mechanical cultivation are common tools for weed control in
agronomic crops. Therefore, independent studies were conducted in Nebraska (USA) and
Serbia with the objective to evaluate the effectiveness of imtew cultivation, flextine
harrow and flaming conducted alone, and various combinations of cultivation and flaming
combined in a single operation for weed control in corn.

Field experiments in Nebraska were conducted in 2010, 2011 and 2012 at the Haskell
Agricultural Laboratory ofhe University of Nebraskiincoln (UNL), Concord, NE utilizing
flaming equipment developed at the UNL. The treatments included: viessd control,
weedy seasoiong, and combinations of broadcast flaming, banded flaming (irtvg),

and cultivation (inte-row), applied at the V3 and/or V6 growth stages in maize. Propane
doses were 20 and 45 kg/ha for the banded and broadcast flaming, respectively. The
operating speed for all treatments was 5 km/h. Weed control and crop response was
evaluated visually at4 and 28 days after treatment (DAT), while yield and its components
were collected at crop maturity.

Field experiments in Serbia were conducted in 2011 and 2012 at the Institute of Field and
Vegetable Crops, Rimski Sancevi, Serbia, utilizing propans dasging from 20 and 80
kag/ha, in order to test which dose give the best results on weeds but the lowest possible
injury of maize. Treatments were conducted at V3 and V7 leaf stages of maize and included
flaming alone, interow cultivation and Iextine harrowing. In addition, flaming alone was
also conducted aV5 stage of maize. Efficiency of weed control was evaluated at 7, 14 and
28 DAT including the number of weed species and their dry weight.

Results from Nebraska suggested that maize exhibitezblkent tolerance to heat from
flaming conducted at the above selected growth stages. Level of weed control varied with
application time and treatment type. A single application of any of the weed control
treatments did not provide satisfactory weed cooitregardless of the application stage.

At least two applications of weed control treatments were needed for acceptable level of
weed control. Maize cultivated once at the V3 stage had the lowest weed control level
(20%) at 28 DAT and the lowest yield7(8ha). Plots treated twice (eg. V3 and V6 stages)
with the combination of cultivation and banded flaming had 27% higher yield compared to
the plots cultivated twice (12.6 t/ha vs. 9.9 t/ha). Cultivation and banded flaming applied in
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a single operation athe V3 and V6 stages of corn exhibited the greatest level of weed
control (> 95%) in both years. Flaming, with or without if@wv cultivation, can provide
acceptable level of weed control in corn when conducted at least twice (V3 and V6 stages
in corn).

Results from Serbia suggested that two applications of flaming was more efficient for later
emerging weeds, with excellent control (>90%) fDatura stramonium Abutilon
theophrastj Amaranthus retroflexus Chenopodiumalbum, Ambrosia artemisifolia and
under 90% orSorghumhalepense There was no statisticaly significant difference in crop
height and yield between flamed and ndlamed control plots by the season erf@extine
harrow has shown lowegefficiency than flaming. nter-row cultivation controled weeds

only in intrarow space leaving weeds within crop row, which negatively impacted yields of
maize.

Overall, the results from both locations suggested that integration of flaming and
mechanical tools can provide acceptable and sustainable level of weed control in maize.
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The use of living mulches for weesippression in horticultural crops

J. L. Sparkes, L. V. Tatnell, H. Ropb&r&twood
ADAS Boxworth, Battlegate Road, Boxworth, Cambridge, CB23 4NN, UK
Jessica.sparkes@adas.co.uk

Options for weed control in UK horticultural crops are very limited. The number of
available herbicides is rapidly declining, the pipeline of new products is very limited and
recent legislation places emphasis on rdremical means of control. As suchete is a
growing demand and need for effective methods of ratremical weed control.

Living mulches are slegrowing species that are established into a crop. They can provide
many benefits to a crop (e.g. improved soil structure, nutritional, pest ptaia) and have

been shown to suppress weeds. There are several risks to using living mulches (e.g. crop
competition) so careful selection of the mulch species is crucial.

A series of experiments are examining the potential of several species for usgngs |
mulches in fruit and vegetable crops. Living mulch species included in these experiments
were Trifolium repens(white clover), Medicago lupulina(black medic),Festuca rubra
(creeping red fescue) andbtus corniculatugbirdsfoot trefoil). Experimatal parameters

for each potential living mulch species include: growth rate, height, moisture demand,
nutrient demand and weed suppressive ability. Weed suppressive ability is being
measured on a variety of annual and perennial brteaived weeds and gsaes. Weeds

such asStellaria mediaglcommon chickweed)Chenopodium albun{fat hen) andSenecio
vulgaris(groundsel) Elytrigia repengcommon couch)Cirsium arvensécreeping thistle),
Urtica dioica(common nettle) andRumex obtusifoliugbroadleaved ack) have been
included.

CKA& 62N] A& LINL 2F F | 2NUOGAOdz GdzNIF £ CSf £ 3
and Vegetable Crops, Mamtalnlng Capability to Devise Sustainable Weed Control
{GNFGS3ASaé o LG KFa& oSS itureDdugldpBdrt Boadd, Thed NA O
Horticultural Trades Association and The East Malling Trust.
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Effect of wheat residue and nitrogen management on soil seed bank and growth
of weeds in corn Zea mays} at three tillage systems

F. Abdollati H.Ghadirf* M. J. Bahrari
1Hormozgan University, Faculty of Agriculture, Horticulture Scieapartment, Bandar
abbas, Iran
’Shiraz University, Faculty of Agriculturergkgomy Department, Shiraz, Iran
fabdollahi@hormozgan.ac.ir

Tillage systems and crop residues are among the many agronomic factors that interact
with weed management to affect the size and composition of the weed seed bank. Field
experiments were conducted to estimate the effect of wheesidue management on soil

seed bank and growth of weeds in a corn field at Koshkak experimental station of Shiraz
University in 2007 and 2008. Experimental design was split plot with three factors. Main
factor was three tillage systems; conventiondlatie (CT = once moldboard plowing),
moderate tillage (MT= 2 times chisel plowing) and reduced tillage (RT = once chisel
plowing), and sub factors were four wheat residues levels (0, 25, 50 and 75%) and three
YAGNRIASY NI GS& 0602YY2ye) Nderd &te signifitagt Rffeaty ofO2 Y
tilage and depth, and a tillagey-depth interaction for total weed seeds density in soil.

The number of seeds was highest in RT and generally declined as tillage intensity increased.
Total seed density &s higher irRT in the €5 cmlayer while both MT and CT were higher

in the 1530 cm soil layer. Nitrogen rates and residue levels did not influence weed seed
bank size and distribution significantly. However with increase in residue levels and
decrease in nitrogen tas, seed density was declined slightly in soil surface layer. With
increase in residue levels and decreases in tillage intensity and nitrogen rates, seedling
emergence and growth rate were decreased significantly. The lowest weed seedling
emergenceand @ 60K NI} GS 61 a 20aSNBSR Ay we gAlK
nitrogen rate treatments. These results confirm that tillage systems and crop residues can
regulate soil seed banks and weed growth rate. Weed management programs most take
this informationinto account.
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Evaluation of cowpea\(igna unguiculatal.) living mulch for weed suppression
and yield response of maiz&Zéa may4d..)

H. Ghadiri, R. Moradi Talebbeigi
Shiraz University, College of Agriculture, Department of Crop Productidtaartd
Breeding, Shiraz, Iran
ghadiri@shirazu.ac.ir

In order to evaluate the effects of cowpedigna unguiculatd..) living mulch on weed dry
matter and corn grain yield, a study was conducted in 2009 and 2010 at agricultural college
of Shiraz University at Bajgah. This experiment was arranged in a factorial split plot design
with four blocks. Cowpea densities wecensidered as main factors at four levels and
suppression periods of cowpea with ZXherbicide were sub factors at five levels. Two
control treatments, weed free and weedy check, were also included. The results showed
that the lowest weed dry matter anthe highest grain yield of corn were obtained from 30
and 22 plants ff of cowpea living mulch density, respectively. The lowest weed dry matter
and the highest grain yield of corn, in comparison to the weedy check, were obtained when
cowpea growth was teninated 90 and 75 days after corn planting, respectively. It is
concluded that the highest grain yield of corn and the highest suppression of weeds are
achieved with the application of cowpea living mulch at 22 plarifsulsing a suppression
period of covpea for 65 days after corn planting.
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Possibility ofPhelipanche aegyptiacaontrol in tomato by strains of
Pseudomonas fluorescens

M. Farhangfar, S. Babaei, M. Entesari
University of Tehran, Agronomy & Plant Breeding Departniargj, Iran
sbabaei@ut.ac.ir

Phelipanche aegyptiad&gyptian broomrape) is one of the most important parasitic weeds
imposing severe damage on crops especially in Middle East countries such as Iran.

In order tostudy the biological contraf broomrape in tomato, outdoor pot experiments
were conducted to evaluate the efficacy of bacterial and hormonal treatments in
randomized complete block design with five replications in the Agronomy & Plant Breeding
Department of University of Tehran, Karaj in 2009 and 2010. The treatments were
Pseudomonastrains (UTPF5, UTPF18, UTPF68, and UTPF124), Benzothiadiazole (30 and 60
ppm), salicylic acid, and controls with and without broomrape infestation.

The results indicated #t Pseudomonassolate UTPF5 caused an increase-f(ild) in
tomato shoot dry weight compared to the infested control. Furthermore, UTPF5 reduced
the shoot dry weight, nodules and numbers of broomrape stems, 77, 71 and 50%,
respectively. Amon&seudomonastrains, UTPF5 amplified the activity of catalase enzyme
and ascrobat peroxidase 1.84nd 9.7%fold, respectively. Benzothiadiazole and salicylic
acid, the hormonal treatments, had no effect on broomrape control and damage
reduction. The bacterial straidTPF5 which had a significant effect on increasing the
tomato yield and reducing the parasite traits, could be useful for developing biological
control approaches in combination with other methods against broomrape.
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Cultivar effects on weds and yield for different control methods in wheat

A. Verschwele]. Kuehn
Institut Federal Research Centre for Cultivated Plansgsitute for Plant Protection in Field
Crops and Grassland, 38104 Braunschweig, Germany
arnd.verschwele@jki.bund.de

Field trials with 16 different wheat cultivars were conducted between 2004 and 2011 near
Braunschweig, Germany. The investigations were aimed to evaluate cultivar effects in
terms of (i) weed suppressive ability, (i) tolerance to weed and (iii) selgctivit
mechanical control treatments. We assessed the effect of harrowing and reduced herbicide
dosages on weed infestation and wheat yield in two different experimental series each
with 8 cultivars. As expected we found clear cultivar effects on weed Esraad a strong
correlation between cultivaspecific growth characteristics, light penetration (PAR) and
weed suppression. In contrast to one of our hypotheses there were no significant
interactions between harrowing and cultivar regarding weed biomass grain yield for
winter wheat. Compared to the overall average, none of the tested cultivars showed a
higher tolerance in terms of mechanical weeding. Also, the yield reduction caused by the
natural weed infestation and by the model we&inapis albavere similar in all tested
cultivars. However, looking at the herbicide effects, the experiments demonstrated that a
reduction of the dosage by up to 50% in competitive cultivars achieved the same control
level as the full dosage in cultivars with weak wee@psassion. As a consequence the
competitiveness of cultivars should be estimated and published regularly in order to
provide an additional tool for integrated weed control.
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Improving the competitiveness of sunflower and maize against common
ragweed Ambrosia artemisiifolia)

Pd {IfGSNE !'d +SNEOKgStS: 'o {1
Wdzf A ddastityt, Rédgtal Research Centre for Catéid Plants, 38104 Braunschweig
Germany
ulrike.soelter@jki.bund.de

Commonragweed Ambrosia atemisiifolia)is a tall erect annual species of the daisy family
(Asteraceae) native to North America. las been inadvertently imported to many
countries in Europe, Asia and Australia. It has an impagiutntic health, agriculturand
biodiversity, which cannot be denied. Therefore the European Commission, DG
Environment, is funding a-year project on common ragweedixSinstitutions in five
European countries representing high infested countries like Hungary, Slovenia and
Austria, beginning infestation in Germany and the not yet infested country Denmark are
involved The overall aim of the project is to contribute to the reduction of the prevalence
of ragweed in European countries. The presented trial was carried out in Germany.
Raweedcan be a strong competitor to open row crops like sunflowers, maize, potatoes,
pumpkins and legumes and can lead to high yield losses. But it also reacts very sensitively
to competition. Therefore small plot (3x3 m) field trials were conducted in12@ith
sunflower and in 2012 with maize. The treatments were the same in both yearsotwo
spacing with 35 and 70 cm widths (8 plant§ in each case) in combination with or
without undersown white clover (10 kg i 2 g of common ragweed was sownrajoone
metre between two rows in the middle of each plot and were thinned out at the-feafe

stage to five plants per metre (one plant every 20 cm). The common ragweed was
harvested at a growth stage from beginning of budding until beginning of flogetrnhe

end of August in both years. At the same time the sunflower and maize plants directly
neighbouring the ragweed row were harvested too. Fresh sunflower and maize matter and
dry common ragweed matter was determined in order to detect the impacbef spacing

and undersown clover on common ragweed, sunflower and maize.

Significantly lower (*P<0.05) dry matter of common ragweed was found in narrowly spaced
sunflower and maize plots with undersown white clover compared to the other
treatments. Fresh ntger of sunflower and maize therefore was not affected by wide or
narrow spacing or by undersown clover.

The results show that there is an impact of competition on dry matter of common ragweed
and it can be assumed that seed production would be reduceavels To verify this
assumption further investigations have to be carried out.
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Effect of coloured plagic mulcheson weed suppressiorand yield of sweet
cornin organc production systems

H. R. Rajaharijanf, M. AghaAlikharfi M. SheykhmohamadyR. RafeZi
lDepartment of Agronomy, Varamidishva Branch, Islamic Azad University,
Varamin, Iran
*Tarbiat Modares University, Dept. of Agronomy, Tehran, Iran
3Agriculture and Natural Resources Research Center of Tehran Province, Plant
Breeding Departmenaraj, Iran
Larijani2004@gmail.com

Organic agriculture employs a combination of the best methods of traditional agriculture
and modern technology. Preseday organic growers use saf@d-true practices such as
crop rotation, growing a diversity afops, planting cover crops, and adding organic matter

to the soil. At the same time, most organic production systems include use of modern
equipment, improved cultivars, and new technologies such asidigation and plastic
mulch. Therefore, organic ®et corn growers prefer the use of namemical methods
such as coloured mulches for weed control. Black plastic is most effective in reducing
weeds; but warms the soil in summer too. In order to evaluate effects of colored plastic
mulches on weed controg field experiment was conducted to,study the effects of growth
and fresh ear of sweet corn at Islamic Azad University Varamin Branch, Iran, during
summer 2010. Four plastic mulches including clear, black, blue, white on black and no
mulched, weed free ahweedy check were arranged within a randomized complete block
design with four replicates. Weed control was satisfactorily provided by all mulches except
clear plastic. Clear and blue mulches provided the greatest soil warming. The white on
black plastianulch had the highest plant height, leaf area and stem diameter. The highest
fresh ear was recorded in black plastic mulch fallowed in white/black (23617 and 23396 kg
ha®, respectively), although statistically there was no significant difference betwesgchm
treatments. The greatest fresh seed yield was obtained in white/black plastic mulch. The
white on black plastic mulch could be a good alternative to traditional plastic films for
organic production in arid and sesaiid zones, because light reflectidrom the white
surface leads to reduced soil temperature while the black surface prevents light
transmission resulting in weed suppression.
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Effect of peas and cereals intercropping on weed suppression

I. Deveikyte, L. Sarunaite,Kadziuliene, A. Arlauskiene
Lithuanian Research Centre for Agriculture and Forésstituto aleja 1, Akademija,
Kedainiai distr., 1-58344, Lithuania
irenad@Izi.lt

Weeds are one of the major threats of crop production in organic farming. One of the
options to manage weeds can be the use of intercrops. Intercrops can be combinations of
annuals, perennials or a mixture of the two (or more) species (breed, type). Wienort

more crops are growing together, each must have adequate space to maximize
cooperation and minimize competition between the@ne of the most commonly used
intercropping mixtures is the legume/nonlegume (usually cereal) combinatioain G
legumes areveak suppressors of weeds, but mixing species in cropping system becomes a
way to improve the ability of the crop itself to suppress weeds. The objective of the
present study was to evaluate the effect of pea and spring cereals intercrop on weeds in
orgaric farming conditions.

The field experiments were carried out in 2@@2D10 at the Institute of Agriculture in
Dotnuva and at the Joniskelis Experimental Station, Lithuanian Research Centre for
Agriculture and Forestry. Spring whedti{icum aestivuri. emend. Fiori et Paol.), spring
barley Hordeum vulgare..), spring oatAvena sativd..) and spring triticalex(Triticosecale
Wittm.) were grown as intercrops and sole crops with field geiaum sativuni.. Partim).
Intercrop design was based on proporal replacement principle, with mixed pea and
spring cereals grains, sown at the same depth in the same rows at relative frequencies of
50:50. Weeds were assessed twice: at stem elongation growth stage (BB & at
development of grain filling growt stage (BBCH 73). Mass of weeds and botanical
composition was determined in 0.25%mat 4 settled places of each treatment. Weed
number data were transformed t¢/x +1 .

During the study period up to 125 weed species were obtained. Prevajliveed species
were Stellaria medid..,Veronica arvensis.,Fallopia convolvulus [ @0 ChénogodliuthS =
albumL.,Lamium purpureunt.,Viola arvensidurray, Thlaspi arvense.,Galium aparine

L., Fumaria officinalisL., Cirsium arvensglL.) Scop.,Sonchus arvensit., etc. Both
experimental sites were similar in weed species composition and amount of weeds. The
ability of pea intercropped with cereal to suppress weed species was revealed at BBCH
growth stage. It was revealed that total number of wigein intercrops and sole cereal
crops was significantly reduced as compared to the sole pea crop stand. However,
intercrops and sole cereal crops exhibited similar weed suppreshitercropping well
suppressed those weed§. aparine, C. album, T. argen F. officinalisSole crops and
intercrops showed low competitive ability agairfst convolvulusC. arvense, S. arvensis
were more competitive against pea/oat intercrop and oat sole crop.
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Sole cereals and pea / cereals intercrops provided better wepgression than sole pea
crop stand. The best weed suppression was exhibited by sole oat crop and its intercrop
with pea. According to the reduction of weed number and mass, the intercrops were
ranked in the following order: pea/oat > pea/wheat; pea/trile > pea/barley. Sole cereal
crops reduced weed mass more appreciably than intercrops. Crops had the lowest
suppressive effect on perennial weeds as compared to annual crops.
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Integrating preventive and curativeon-chemical weed control strategies on
concrete block pavements

B. De Cauwer, M. Fagot, E. Boonen, A. Beeldens, R. Bulcke, D. Reheul
Ghent University, Faculty of Bioscience Engineering, Department of Plant Production,
9000 Gent, Belgium
Benny.Decauwer@ W@@t.be

Reduction of herbicide use in namricultural areas is imposed by a growing number of
governments, triggering the development of alternative strategies for weed prevention
and control. In Flanders (Northern part of Belgium), the government hgmded a
reduction program, with a complete phase out of herbicide use on public pavements by
2015. This study aimed to determine the weed preventive abilities of different paving
types, the required treatment frequency of natemical weed control scenasmn these
pavements and the associated species composition.

A test parking, comprising four paving typgdock paving with drainage holes, concrete
block paving with enlarged joints, porous concrete block paving and conventional,
impermeable block pavg), was sown with a mixture of seven dominant weed species.
This was used to test curative scenarios: six scenarios with repeated use of one single weed
control method (brushing, hot air, selective application of hot water and flaming at
different energydoses) and two scenarios with alternating use of brushes and hot air.
Treaments were repeated each time predefined maximum weed coverage was
exceeded, during two growing seasorie energy dose applied by the weed control
equipment was regulated by theriving speed and corresponded to the dose required to
achieve a 80% reduction in weed coverage. Weed coverage (%) and weed composition
were periodically recorded in 6 fixed quadrats per plot by using Image J software.

The paving types differed largely weed coverage and required treatment frequency.
Treatment frequencies were seveto elevenfold higher for conventional pavings, pavings
with drainage holes and enlarged joints than for porous pavings, irrespective of the weed
control scenario. Lowest foeiencies were recorded for the hot water technique,
irrespective of norporous paving type. Frequencies of scenarios with hot air technique
and flaming were similar. Compared to repeated use of a single weed control technique,
the alternating use of bruslkseand hot air technique reduced treatment frequency by 10%.
Shifts in weed composition occurred in plots treated repeatedly with the same technique
due to the observed speciespecific sensitivity to different modes of action (mechanical,
thermal convectie, thermal conductive) of the used techniques. Maintaining a more
stringent level of tolerated weed growth, increased the treatment frequency only slightly
but retained a better picture quality.

Overall, our results show that the combination of preventiftesing suitable paving
materials) and alternating curative methods with different modes of action allowed to
keep weed growth controllable without herbicides for a period of two years with a
minimum of treatments.
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Determination of herbicidal and antifungagffects ofSalvia aethiopgL.) and
Foeniculum vulgaréiller subsp.vulgare

M. Yilaf, N. Akydl, S. Belguz& T @ °yY.YAr@r 3t dz
'Gaziosmanpasa University, Artovacational SchopDrganic Farmer Programe, TOKAT
2Gaziosmanpasa Universigraduate School of Naturahd Applied Sciencé&ant
Protection Department, 60240 asliciftlikTOKAT
3Gaziosmanpasa University, Faculty of Agriculture, Plant Protection Department,-60240
TasliciftikTOKAT
mélih.yilar@gop.edu.tr

This study was carried out to determine the herbicidal and antifungal effecSabfia
aethiopsL. andFoeniculum vulgardiller subsp. ulgare. F. vulgarevas collected from
YIEfPy121 @At 6 h&hiopsHas gt NBAY [ oyR| | G RdzNA y 3
flowering period in 2012. A water abstract of the aerial(shoot+leaves) parts of the plants
was applied to the seeds dfardaria draba L., Rumex crispus L., Plantago major L.,
Lepidium sativum L., Triticium wvulgare ith..0%, 1%, 2%, 4%, 8%, 10% concentrations in 9

cm diameter sterile disposable petri dishes. To evaluate the antifungal eff€ctaafthiops

and F. vulgareon the growth of Alternaria solani, Rhizoctonia solaand Fusarium
oxysporumin vitro, potatodextrose agar (PDA) was amended with plant water extracts of

0%, 1%, 2%, 4%, 8% and 10% original concentration. Non amended PDA was used as a
control. Mycelial discs of 5 mm diameter of pathogens were transferred to extract
amended petri dishes. The exjraental design was a randomized block design with four
NBLE AOFGA2yad wltRAFE 3INRSUGK 2F GKS Aazfl i
period at 25°C. The percent inhibition rates of the extracts were calculated. Plant
extractsreduced seed geination and shoot and root growth of test plants compared to

the control. Also, depending on application do&e, aethiopsand F. vulgare inhibited
mycelium growth ofA. solani, R. solaand F. oxysporum.
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Effect of Penriched compost andjreen manure on maize weed density and
composition

S. Carlesi, F. Bigongiali® . £ NbB S NA
LaldAddziz {OASYyT S RSttt +AlGl = {Odzztl {dzLSI
56127 Pisa, ltaly
s.carlesi@sssup.it

The aim of this study was to explore the influence of hairy vetatig villos&Roth) used as

green manure and different composts enriched in phosphorus on weed density and
composition in grain maize. A plot trial was started in 2010 at the experirhfarta of the
University of Pisa (Italy). The experiment was laid out as anmprandomised complete

block design with three replications, in plots of 8x8 m. The first experimental factor was the
presence or the absence of a hairy vetch cover crop, sté@dearly autumn and ploughed
under in April, which did not receive any fertilisation, crop protection or direct weeding
interventions. The second factor was the use of compost from food and pruning wastes,
which differed in preparation technique (phospite added or not). Compost was soll
incorporated at the time of cover crop termination. Weed species density was measured at
maize 5leaf stage in three 50x50 cm sampling areas'leeed data were used to create

a dissimilarity matrix used in Non metric MultiDimensional Scaling (NMDS). Weed diversity
AYRAOSE O0{KIyy2yQa |1 Qs tASt2dz2Qa W [ yR LYy ®@¢
partitioned into functional groups accordj to two response traits: (1) Raunkiaer life form,

and (2) Grime CRS plant strategy. Weed relative density was used as independent variable
in a twoway RCB ANOVA. Total weed density, species richness, and diversity indices were
influenced neither by compst application and type nor by green manure. Weed
community species composition was significant influenced by green manure application
(P<0.001). Results showed that compost enhanced competitive (Grime) species
emergency, while the use of Hairy Vetch asep manure depleted them. Furthermore

the presence of Hairy Vetch as green manure increased the relative density of adventitious
cosmopolite (Chorology), ruderal and competitive ruderal (Grime) species. Use of hairy
vetch green manure strongly affectedeed community composition and reduced
abundance oCyperus esculentusne of the most troublesome weeds in the area.
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Alcidodes chaudoirChevrolat (Coleoptera : Curculionidae), first record for
biological control ofConvolvulus arvensis. (field bindweed) in Iran

N. Valaié, S. Z. Hosseini Cig. Alichf
!Shiraz Uniersity, Faculty of Agricultur&rop Production and Plant Breeding Department,
Shiraz, Iran
?Shiraz Uniuesity, Faculty of Agricultur®lant Protection Departmenghiraz, Iran
n.valaie@yahoo.com

Convolvulus arvensik. (Field bindweed) is an important weed in crop lands and is
distributed throughout the world.

In order to evaluate biological control of this weed, during an investigation in summer
20102011, a seed weevil species was collected from inside of the se€lsaofensik., in

the region of Shiraz, Iran and was identifiedAdsidodes chaudoidhevolat (Coleoptera:
Curculionidae).

The percentage of seed damageas approximately 85% in 2010 and 94.2% in 2@l1.
chaudoiriadults and larva feed on the content of the freGharvensiseeds. The first larva
was observed in the region in early Jaiis species is newly recorded from Iran.

The results showed that because of its impact on seed production, the field bindweed
weevil may be a valuable candidate for biological contr@ cdirvensis
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Can polyethylene mulch improve theontrol of purple nutsedge Cyperus
rotundus) populations?

M. Roozkhosh, &. Eslami, M. JardiFAhmadi
MSc Student of Weed ScienB&jand University, Faculty of Agriculture, Department of
Agronomy, Birjand, Iran
mohammadroozkhosh@yahoo.com

Cyperus rotunduis the most troublesome weed species of vegetable crops in East of Iran.
Polyethylene mulch is an effective barrier for most weeds; however, purple nutsedge may
grow in beds covered with polyethylene mulch. Outdoor research was conductézbi
GKS AybdzsSyO0S 2F LRteStikefSyS vYdzZ OK 2y (idz!
purple nutsedge populations over time.

A factorial experiment carried out with three replications at Birjand University Research
Farm. Treatments includedlifferent polyethylene mulch including - 1layer clear
polyethylene film, 2layer clear polyethylene film,-1ayer black polyethylene film and 2
layer black polyethylene film as well as a frmaolched control and different populations
including Birjand, &nooj and Jiroft. Experimental plots consisted of 40 x 40 x 40 cm boxes
with one presprouted tuber planted 2.5 cm deep in the center of each box. The study
lasted for 60 days after planting and then tuber number, tuber weight, abanech shoot
number and weight, below mulch shoot number and weight were recorded.

Results showed that using polyethylene mulches significantly reduced tuber and shoot
growth of all purple nutsedge populations. There were no significant differences between
different populations in all measured traits. The most effective mulch type wakayzr

black polyethylene film, followed by Bayer clear polyethylene film. Although employment

of polyethylene mulching technique can control purple nutsedge growth through
increasing soil @mperature under the polyethylene film, it seems that increasing the
physical potency of the mulch film would be an effective management tool against this
weed species also.
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Bioherbicidal activity and chemical composition @friganum hypericifolium
O.Schwartz & P.H.Davis essential oil

M. { P NJABA, URaldiran, SOzcan, HOnen
Gaziosmanpasa University, Faculty of Agriculture, Plant Protection Department, Tasliciftlik
Tokat, Turkey
mesutsirri_30@hotmail.com

The inhibitory effects oDriganum hypericifoliuman endemic plant speciesssential oil

on seed germination and seedling growth of different plant species were investigated. The
essential oil was isolated by dnpdistillation of leaves and flowers. The chemical
composition were determined by gas chromatography equipped with flame ionisation
detector (GEFID) and gas chromatography coupled to mass spectrometrgMSCPlant
materials used were collected from wilgrown plants in the Aegon region of Turkey.
Bioherbicidal effects of the essential oil were tested iodbtrol, 0.5, 1, 2, 4 and 8 f k LIS (i NJA
dish dosesagainst seeds ofTriticum aestium Rumex crispysAbutilon theophrasti,
Lepidium sativurand Chenopodium albunn petri dishes.The main constituents of the
essential oil werecarvacrol(65.9%) andpb-cymene(10.6%). fie essential oil was highly
phytotoxic to seed germination and seedling growth of tested plapectes. The
differences in mean germination time were also significant. The negative impact was
progressively increased with higher doses, and seed germination was totally inhibited with
the highest dose of essential oil.
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Outcompetingragweed- control of the invasive common ragweed
(Ambrosia artemisiifolia L) by vegetation management

G.Karrer, I. Milakovic
Institute of Botany, University of Natural Resources and Life Sciences Vienna,
Gregor Mendel Street 33, Vienfa1180, Austria
gerhard.karrer@boku.ac

Ambrosia artemisiifolid.. (common ragweed) invades Europe causing health problems and
crop yield losses. Spread along roadsides is one of the most efficient vectors throughout
Europe. Control measures by vegetatiomanagement i.e., optimal cutting regime and
enforcing competitive vegetation was tested in the greenhouse as well as at natural sites.
In a pot experiment we tested the competitive efficiency of grass mixtures sawn together
with high or low ragweediensities (153 and 728 seeds/mesp.). Two commercial seed
mixtures differing in their respective quantities of competitive grasses and dicots like
clover were selected to compete with ragweed. Ragweed population size and biometric
variables (branching spects, phenology, fecundity, etc.) were response variables
measured before each cutting event and after the last cutting.

The seed mixture with higher proportion of Perennial ryegrass turned out to hamper rather
effectively the germination of Ragweed undglasshouse conditions. Both tested mixtures
caused 64 or 65 %, resp., ragweed mortality during the experiment. Therefore the effect of
the 4 different cutting regimes applied was negligible. The total number of seeds averaged
between 20 and 80 per inddlial, the lower value characteristic of the mixture with higher
ryegrass content.

Sowing of competing vegetation on newly constructed roadsides under field conditions
gave less impressive results in the first year.

Ragweed is a shadisigtolerant plant andthus suffered from competing vegetation in all
experimental designs with fostered competition.
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Selective mowing of creeping thistleCfisium arvense(L.) Scop.) in winter wheat

A. Lundkvist, T. Verwijst, M. Gilbertsson
Swedish University éfgricultural Sciences, Department of Crop Production Ecolo@$0SE
07 Uppsala, Sweden
Anneli.Lundkvist@slu.se

The control effects of @ St SOGA BS Y26 SNI 6 /CRsiOm ArdetisélL) Scops K A
(creeping thistle) in growing cereals without damaging the crop, are studied infiehb
experiments and one outdoor pot experiment 262213 in SwederThe hypotheses are that
selective weed mowing decreases the ability of the weeds to compete anddegeoin a

crop, decreases longrm development of the weed populations, and increase crop yields.
The effects of selective mowing @ arvensand winter wheat were determined byowing

at two different development stages @. arvenseStatistical analses were done by ANOVA
and comparisons were made by Studemtest. In the pot experiment, root biomass
accumulation ofC. arvensever the season was significantly reduced after mowing. When
competition from winter wheat was added, the root biomass reductwas even higher. The
crop yields were, however, not affected by mowing. In the field experiments, appawend

weed biomass was reduced by mowing while no significant effects were obtained on the crop
yield. This was probably due to large amountsfarvense We conclude that selective
mowing combined with crop competition decreases the abundandg.@&rvensgboth above

and below ground, without damaging the crop.

16" EWRS Symposium 2013, Samsun


mailto:Anneli.Lundkvist@slu.se

SESSION: NONCHEMICAL WEED MANAGEMENPDsterpresentations 187

Evaluation of some hybrid maize varieties for tolerance$trigahermonthicain
the Guinea Savanna Zone, Ghana

S. Lamptely M. S. Abduldj M. Salifg
lDepartment of Agronomy, University for Development styfisesale, Ghana.
Savannah Agricultural Research Institute (CEAR)ale, Ghana
naalamp2009@yahoo.com

Striga hermonthicas a parasitic weed and endemic in the semd and semhumid areas

of SubSaharan Africa. This plant parasite, which attaches itself to the roots of plants and
"sucks out the nourishment, affects maize and sorghum, the major staple food source in
the region. Yield losses of between 30% and 100%, worth US$1 billion, and affect the
livelihoods of about 100 million people have been reported in endemic regions.

In Ghana, apmximately 30% of cereal fields in the Upper East Region and 40% of maize
fields in the three regions (Upper East, Upper West and Northern) are infest&driga
because of their nature of being sbibrne and their mechanism of parasitism alongside
their tremendous genetic viabilityStrigaspecies are very difficult to control by any single
control measure. Research on striga has been conducted at the Savanna Agricultural
Research Institute (CSSARI) in collaboration with Crops research institute (C&R and

the Ministry of Food And Agulture (MoFA). Technologies that have been evaluated on
farm for Strigacontrol include the use of tolerant varieties, hand pulling, crop rotation with
non-host plants and application of organic and inorganic fertilizer.

This research was conducted with the objective of identifying maize hybridStfya
tolerance. The research was done at the experimental field of the-E&RR at Nyankpala

in the Northern Region of Ghana. Maize seeds of hybrids, open pollinated esraetd
cultivars were obtained from the maize program of CSHRI. Randomised complete block
design was used with 37 genotypes with two replications Seeds were planted in two
environments (artificially infested and no infestation). The infestation wasedasing a
mixture of striga seed and sand. The ratio of the striga seednd mixture was about 1g
striga to 99g sand. The sandtriga mixture was applied at approximately 2,500 germinal
striga seeds to each maize hole. Data was recorded on the tatabar of Striga seeds

that germinated and emerged in each hybrid variety and the number of plants that showed
signs of scorching, wilting, yellowing of leaves, etc, as a result of striga influence in each
genotype. This was done at eightti'j&and tenth (0") weeks after planting.

Out of the thirty seven (37) hybrid maize that were screened, thirteen (13) of them (V351
1/6*721 Cmp3, Exp 24*351 1/6, 9071 - M131, 9071*T2h Comp3, 9071*V48173,
M131*88094*9071, M131*1368*Entrada 29, Exp 24*87036*90719021 -
18*88094*87036, 9021- 18*88094*M131, 316- 7*P43 SR C9 F5109 7, 9021 -

MY FYYyndnframo W6 1)were sugefiok in grain production in spite sifiga
infestation. They were ranked high for agronomic score. This indicated that they were the
type of varieties preferred by farmers, the thirteen hybrids are more tolerartiima

than their counterparts. Therefore, they can be recommended for growing by farmers in
Strigaendemics.
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Weed significance in archaeological sites

E. Kanellou, M. Rafotiou, F. Economou, D. Lyra
Agricultural University of Athens, Department of Plant Scieaberatory of Floriculture
and Landscape Architecture lera Odos 75, 11855, Athens, Greece
ilekanellou@gmail.com

The study includes the recording of spontanedigra in seven archaeological sites.
Archaeological sites, other than their historic and cultural value, enclose rich plant
communities, as they are protected ecosystems. The purpose of the study is to analyze the
plant communities that develop in archaegical sites, which will constitute the base for
developing the weed management methodology in archaeological sites. The seven
archaeological sites are: Early Christian Amfipoli§n(4pQmo P’pRQp B PR Q9 = |
Forum of Thessaloniki @0y QO p Pp@@®np PHQQ9S | fd Hc YOI b
BN Omn dHoXbHzdp @RI S FEfG na YOI hyQaSPpmQQ
2 no QM0 QQ9T | fd pmp OHECHYXUSD IO QB SIA VI dic
Oropos (3& T QHY PBE@OAEL DT REIS f{ G mnp YWMAOQYROY GO
2% pOMO DT QQ9S £ oHo YO ¢KS ¢SNNBAGNRII ¢
Monitoring and Assessment Network of Canada, was used for the recording of the species.
The Protocol is lsed on quadrat sampling for the recordings. In each quadrat (50x50 cm),
the coverage and abundance of each species was recorded, using the Braun Banquet scale.
The plant species identification was based on Flora Europaea. The recordings took place in
Apriland May of 2012. The data underwent simple descriptive statistical analysis. So far
we have gathered 355 plant specimens and have identified 230 different taxa, while 53
more plant specimens are under identification. The species are divided among 38 plan
families: who in declining order of participation afabaceae(23%),t ~ I O QTuS,
Asteracead16%),Plantaginaceag5%) and other families with less than 3% participation.

The only species that appears in all six sitgs &S v | L& (0,86)dhéreasi21,7% of the
species appears in two to seven sites and 77,9% of the species appears in only one site. The
richness of each site in plant species is expressed as the percentage of species that appear
only in that site over the whole. By this critem, in declining order of richness, the sites

are: Amfiareio, Oropos 33%, Ancient Messini, 19%, Nekromanteion Acheron, 17%, Kolona
Aegina, 10%, Ancient Agora of Athens, 10%, Early Christian Amfipolis, 9% and Forum of
Thessaloniki, 5%. The richness in pkpecies can also be expressed based on the number

of species that were recorded in each site. Basen on this the plant species richness
classification of each site is similar to the one based on percentage of exclusive species.
The number of species recad in each site in declining order is: Amfiareio, Oropos, 100,
Nekromanteio Acheron, 75, Ancient Messini, 72, Ancient Agora of Athens, 62, Kolona
Aegina, 47, Early Christian Amfipolis, 43 and Forum of Thessaloniki, 32.
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Flame weeding effects on some wdepecies

YOO YROADE], ®

{Nf SeYly 5SYANBt ! yAOSNEAGe:s CI OdzZf e 27
32260 Isparta, Turkey
emrekitis@sdu.edu.tr

Flame weeding is an important alternative weed control method to herbicides. Because,
flaming provides rapid weed control and does not leave residues. In organic farming, flame
weeding is also an important alternative when mechanical methods are lesgiedfeln

this study, experiments were conducted to determine the influence of weed
developmental stage and time of exposure to heat on weed control efficacy in comparison
with herbicide (glyphosate). For this purpose, response to flaming was evaluatsik on
common weed species: common lambsquarteEhénopodium albujm redroot pigweed
(Amaranthus retroflexys black nightshade Splanum nigrury common cocklebur
(Xanthium strumariury prickly lettuce I(actuca serriolpand swallow wort @ynanchum
acutum). Weed species were marked at two different developmental stages (to be
different for each species) in fields. The growth stages of each weed species were based on
number of leaves. Flame treatments were performed using a #reeld, unshielded 63 mm
diameter single burner system. The burner positioned 20 cm above weed surface and
Fy3t SR K2NAT 2yidlftte G onod ¢KS | LILIX AOI GAz
km h'. Flame was applied with two bar pressure (200 kPa) on weed species at two
different developmental stages. The fuel consumption of burner with two bar pressure is
8.9 kg/h. In the herbicide group, glyphosate was applied at the recommended dose
depending on the weed species (300 ml/da for annual weeds, 600 ml/da for perennial
weeds) simultaeously with the application of flaming. Weed species were observed'on 1

3¢ 7"and 14" days after treatment (DAT) and visually evaluated according to a scale from
0 to 100%, where 0 represented no plant injury and 100 represented plant death. End of
the visual observation (at 14 DAT), weeds were harvested from fields and dried for 72
K2dzNE Ay c¢cp ¢/ (G2 RSGSNNXAYS RNE gSAIKGO
randomized with ten replications. Weed response to broadcast flaming varied dependent
upon weed species, developmental stage and duration of flaming. According to the data of
dry weight; flaming of both application speeds controlled by 100% at both growth stages of
common lambsquarters (2 / 6-8 leaves stage), redroot pigweed-42 6-8 leawes stage),

black nightshade (8 / 8-10 leaves stage) and common cocklebu (04-5 leaves stage).
Swallow wort was controlled by flaming in both application speeds approximately 80% and
90%, respectively in both developmental stage$ (48-10 leaves ge). Prickly lettuce at

first growth stage (2 leaves) was controlled by flaming at 100%, but at second growth
stage (68 leaves) this proportion reduced by up to 48%. Therefore, it is understood that,
growth stage is very important for prickly lettuamntrol by flaming. There were no
differences in terms of efficiency between application speeds of flaming in all weed
species. Herbicide gave good result as much as flaming for all species except common
cocklebur and swallow wort. These results show ftening has an excellent potential for
weed control, especially for annual weed species.
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Investigation of the allelopathic effect of some plant oils on germination of
common vetch Vicia sativg and redroot pigweed Amaranthus retroflexu$

. ®9 OY.H EsérA 6
{Nf SeYly 5SYANBt ! yAPSNEAGe:s CI OdzZf e 27
32260 Isparta, Turkey
emrekitis@sdu.edu.tr

Common vetch \icia sativaL.) and redroot pigweedAfnaranthus retroflexud..) are
important weed species which are a problem in many crops. In this study the allelopathic
effects of plant oils belonging to different plant species on seed germination of common
vetch and redroot pigweed were investigated. For this purpose, 12rdift plant species

(anise (llicium verumHook.f.), fennel Eoeniculum vulgar#ill.), castor oil plantRicinus
communisL.), mustard Brassica albd..), black seed\gella satival.), clove $yzygium
aromaticum (L.) Merrill & Perry), eucalyptu€Ecalptus globulusLabill.), peppermint
(Mentha piperitaL.), basil @cimum basilicuni.), orange Citrus sinensigL.) Osbeck.),
grapefruit Citrus paradisMacfad.), lemon Citrus limon(L.) Burm.f) Qa 2Af & 206Gt
steam distillation and cold pressing theds were applied at various doses on seeds of
these two weed species. Twerllye seeds for common vetch and a hundred seeds for
redroot pigweedput into each nine cm diameter sterile petri dishes. Different doses (0,
PKKZ mMAaxK | yR wmepeunikéd whTl0 rlfpure/niater 2rid fagpliedsto petri
RAaKSad {SSRa 2F 0O2YYz2y @GSUOK FyR NBRNR2I
on c/ 3 NBaLSOGAODSt e (08 7318518 anddE s fréde dzy § &
the beginning of theexperiment and when their radicula length reached to 0.5 cm,
accepted as germinatedAs a result of the experimentAmaranthus retroflexusvas
determined to be more sensitive to plant oils th¥litia sativa All plant oils (excepRicinus
communisoil) inhibited germination oAmaranthus retroflexuat different concentrations.

The most effective plant oil was found to be fr@yzygium aromaticuragainst to redroot

pigweed and then decreasingly effective wevk piperita, I. verum, F. vulgarand O.

basilicum S. aromaticunoil reduced germination oAmaranthus retroflexudy 7%, 99%

and 100% attherate @ x KX mMnx K | YR Mgnthakpherthidasifadd@obe dSt &
one of the most effective species against redroot pigweed. The oil of pepperednced
germination by 56%, 64% and 96fsthe rate ofp X K= mMn kK | YR Mipak KX N
sativawas affected by just clove and peppermint oils. Reduction of germination by clove oil

Fid GKS NIXGS 2F pxKX mMnxK | yR IyPeppermntod dci?
caused reduction of germination by 0%, 8% and 56% at the same ratio respectively. The
efficacy ratio of the other species on germination of common vetch remained between 0%

- 8% level at the highest dose. In conclusion, oiSpfygium eomaticumwas found the

most effective plant oil among the tested plants for both weed species and it is promising
that can be used in practice. Therefore, field experiments should be done.
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Bioherbicidal activity and chemical composition of coriand€diandrum
sativumL.) essential olil

C Menguc, UCaldiran, NAkyol, M Sirri, HOnen
Gaziosmanpasa University, Faculty of Agriculture, Plant Protection Department,
Tasliciftlik Tokat, Turkey

The inhibitory effects o€oriandrum sativunessential oil on seed germination and seedling
growth of five plant species were investigated. The essential oil was isolated from seeds,
collected from the Aegean region of Turkey, by hydrodistillation. The chemical composition
were determined by gas chmatography equipped with flame ionisation detector (6D)

and gas chromatography coupled to mass spectrometn¢k@8J}. Bioherbicidal effects of

the essential oil were tested in@ntrol, 0.5, 1, 2, 4 and 8 f k LIS ( N forRdedsfof R 2 &
Triticum aesum, Rumex crispy#\butilon theophrasti, Lepidium sativuamd Chenopodium
albumin petri dishesThe main compounds of the essential oil wénalol (71.7%)trans
anethole (15.9%) andalpha pinene (1.8%Although statistically significant differences i
bioherbicidial effects were observed among tested plants, the essential oil was highly
phytotoxic on seed germination and seedling growth of the tested plant species. Mean
germination time was also negatively influenced by the essential oil applicafiois.
negative impact was progressively increased with higher essential oil doses. Seed
germination was totally inhibited with the highest doses of the essential oil.
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Phytotoxic effect of essential oils from temperate climateerbs against selected
weed species

ld {G21024&8F% 9d YdzZ A3
University of Agriculture, Faculty of Agriculture and Economics, Agrotechnology and
Agricultural Ecology Department; Chemistry and Physics Department, 31120 Krakow,
Polanda
stoklosa@ur.krakow.pl

In recent yearsinterest iecological methods of weed management has increased. Among
them an important role is played by chemicals extracted from plants of known or observed
allelopathic potential. Essential oils, composed of various groups of chemicals, are the
crucial componentof medicinal plants. They show mostly antibacterial and antifungal
properties, and recently also their insecticidal and phytotoxic potential has been shown i.e.
clove oil or lavender oil.

This study aimed at assessing the phytotoxic potential of essilaéxtracted from nine
herbal species, cultivated and wild ones, from a temperate climate against seeds of six
weed species.

Herbal plants were collected from sougfastern Poland in Jusugust 2011, and their
essential oils were extracted using Clager apparatus. There were 9 essential oils tested

in the experiment: mint, lavender, cumin, lemon balm, thyme, sage, chamomile, calamus
and tansy. In a Petri dish bioassay their phytotoxic potential was tested against six common
weeds of temperate climate Avena fatua Apera spicaventi Bromus secalinys
Amaranthus retroflexusChenopodium alburand Centaurea cyanud here were 6 doses of
each of oil used and control (distilled water with 5% acetone): 0.2; 0.4; 0.6; 1.2; 2.4; 7.2
g/L. After 6 days of gralv the percentage of germinated seeds, their root and coleoptile
length were measured. The experiment was repeated twice. The chemical composition of
essential oils was assessed using GC/MS method. The statistical analysis was carried out
using a nodinear regression.

The effect of the essential oils depended both on kind of oil and on concentration. The
most effective turned to be the cumin and mint oils. Two higher doses totally inhibited the
germination of seeds of most of the weed speciégena fatuaturned to be sensitive just

to the cumin oil.
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Bioherbicidal activity and chemical composition baser trilobum(L.) Borkh
essential olil

N. Akyol, M { P NDNZan, Glenguc, HOnen
Gaziosmanpasa University, Faculty of Agriculture, Resiiection Department,
Tasliciftlik Tokat, Turkey
nihatakyol07@hotmail.com

The inhibitory effects otaser trilobumessential oil on seed germination and seedling
growth of different plant species were investigated. The essential oil was isolated from
seeds by hydrodistillation. The chemical compositions of essential oil were determined by
gas chromatography equipped with flame ionisation detector -FEHQ) and gas
chromatography coupled to mass spectrometry €@IS). The seeds wereollected from

plants found in uncultivated land of Aegean region, Turkey. Bioherbicidal effects of the
essential oil were tested in six concentrationscthtrol, 0.5, 1, 2, 4 and 8 f k LIS G NA R
against seeds ofrriticum aestiumRumex crispysAbutilon theophrasti, Lepidiusativum

and Chenopodium alburim petri dishes. Peril aldehyd@0.5%) andimonene(11.5%) were

the main components of the twelve constituents characterized in the essentialtal. T
essential oil was highly phytotoxic on seed germination and seedlingtyiad tested plant
species. Mean germination time was also negatively affected by the essential oil. However
the differences were observed among tested plants. The negative impact was progressively
increased with increasing essential oil doses. The seechigation was totally inhibited

with the highest dose.
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Prevention ofweed invasion through small vehicles @ueensland Australia

. Khart'? S. Navié D. George S. W. Adkirfs
lDepartment of Weed Science, Theiversity of Agriculture, Peshawar, Pakistan
?School of Agriculture and Food Sciences, The University of Queensland, Australia
ikramws@yahoo.co.uk

Spread of invasive weeds through small vehicles is an imporeior of seed spread in
Queensland, Australia. For the prevention of alien weed seed spread > 80 wash down
facilities have been built near the alien weed infested areas in Queensland. Experiments
were conducted to see the efficiency of fixed and portalesh down facilities. It has been
found that washing vehicles coming from weed infested areas at a wash down facility
significantly reduces the chance of weed seeds being spread, however the standard times
suggested for their use seem to be inadequate émove weed seed loads. Depending
upon the locality, weed infestation, types of vehicle, soil and water availability (i.e. mud
available), both kinds of portable wash down facility testieel.(high pressuréow volume

and low pressuréigh volume systemsare effective in cleaning mud and seeds from
vehicles, however less water is used to achieve a good result with the high préssure
volume system but it has to be used over a longer time. With respect to fixed;sidad
wash down facilities in Australiwhen using such systems the time of washing needs to be
at least 15 or 20 minutes. Operated in their present condition, are not so effective in
removing dicot seeds as they are in removing monocot weed seeds from vehicles. To
overcome this problem andtimprove wash down efficacy, vehicles could beweshed

for a short period of time and left to stand for a few minutes, before the actual washing
takes place. In summary, it is clear that the prevention of the spread of weed seeds is far
better than tomanaging the weeds once they have spread to new locations.
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Effect of some physical and mechanical weed control methods on some
perennial weed species in tomato fields in Turkey

Z. F. Arsldn F. N. Uygdr
'GAPAgricultural Researcimstitute, SanliurfaTurkey
Cukurova University, Faculty of Agriculture, Plant Protection Department, Adakey
farslan@gaptaem.gov.tr

Weed management is often the most troublesome problem in organic farming, especially
in poorly competitive crops like vegetables. Especially perennial weeds are the most
problematic in cultivated areas and cause serious yield losses because of their itimampet
ability. Physical weed control method®e the most commonly recognized methods as
alternatives to herbicides for weed management.

This study was conducted to determine the effect of some weed control methods used in
organic farming against weeds in field tomato in Adana provinces of Turkey in the years
20082009. Applied methods in the study were; mulching (mulch textile, corn staliksh

and peanut shell mulch), hoeing (hand hoe, push hoe, cultivator, rotary cultivator) and
brushing (horizontal rotating brush weedersorghum halepensélL.) Pers.,Cyperus
rotundusL. andConvolvulus arvensis were identified as dominant perennigeeds in the

trials. Mechanical methods were applied three times at 2 weeks interVdeeds were
assessed before the application of the methods. Effects of the applications on these weed
species were determined in both the intraw and interrow spacesgeffectiveness on
tomato yield was also recorded.

As a result, mulch textile (geotextile) was been the most effective application against these
perennial weeds both intra and inter row areas, besides cultivator and rotary cultivator
that were markedly effdive against inter row weeds. In addition, the highest valires
terms of tomato yield were obtained using hand hoeing, rotary cultivation and mulch
textile applications.
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Progress in the classical biological control of npative invasive weds in
Europe

R Tanner, RShaw M. Seier
CABI, Bakeham lane, Egham, Surrey, TW20 9TY, UK
m.seier@cabi.org

Riparian systems have long acted as corridors for the spread ehatdre plant species
throughout Europe. The impacts these species have on inherently sensitive ecosystems
can be profound and include reduced biological diversity, increased flood niskased

bank erosion, reduced access and land devaluation. Due to the large geographical
occurrence of some invasive weed species, and the need to control these species on a
catchment scale, ovethe last decade classical biological control has receimeceased
attention in Europe. This approach targets Austtive invasive plant species in their exotic
ranges through the introduction of natural enemies (arthropods or fungi) from the native
range. As a management tool, classical biological control cotestitan environmentally
friendly and less labeintensive approach compared with the more traditional methods of
mechanical and chemical control, if indeed the latter is even permissible.

This paper will review the present situation using the programmes agd&aBbpia
japonicaand Impatiens glanduliferan the UK as case studies. In 2010, the host specific
psyllid Aphalara itadoriwas released againsFallopia japonicain the UK following
extensive evaluation and public consultation. The psyllid is now the subject of an intensive
monitoring programme designed to assess establishment, effiead safety in the field
ForImpatiens glanduliferaagent prioritisation through field obseniains and host range
testing has prioritised the rust pathogeRucciniskomarovii This autoecious, macrocyclic
pathogen shows great promise, not only due to its impact on the host but also due to its
high specificity as observed in the field and undegpesimental conditions. In this paper,

we will contrast the techniques and processes adopted for determining the host specificity
of arthropod and pathogen biocontrol agents as well as presenting the latest &atally,

we will highlight other weed spées that are currently targets in weed biocontrol
programmes in Europe and review the potential of adopting this method to other
widespread problematic weed species, especially those impacting on Water Framework
Directive requirements.
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The leafspot pathogenMycosphaerella polygontuspidatiHarag an additional
tool in the box for the integrated management of Japanese knotweed?

M. Seief, K.M. Pollard, S.E. Thomas D. Kurose
'CABI BJK. Bakeham Lane, Egham, Surrey, TW20 9TY, UK,
“National Institute for AgréEnvironmental Sciences, Japan
m.seier@cabi.org

Following its introduction for ornamental purposes in théhld)antury Japanese knotweed
(Fallopia japonic&loutt.) has become a serious invasive species throughout Europe, as well
Fa AY Ylye LINIa 2F GKS !'{ IyR /J/IFYylFIRIF® ¢
invaders. In JapaRallopia japonicas a pioneering colonizer of disturbed volcanic habitats
and rparian ecosystems as part of the native flora. Conversely, characterized by its vigorous
growth and rapid rhizomatous spread Japanese knotweed forms dense monocultures in its
exotic ranges impacting severely on native biodiveraitgd causing extensive daages to
20t AYTFTNYEGNHOGAINBad ¢KS |yydat O02aid G2
million. Current control methods, based predominantly on mechanical and chemical
means, are both labour intensive and expensive and usually require repegptidadions

in order to be effective. Classical biological control using coevolved;spesitfic natural
enemies from the native range of an invasive species can be an economic and self
sustainable method of weed control, and thus lends itself as an atéditional tool for the
integrated management of Japanese knotweed in its introduced ranges.

A classical biocontrol programme agaifstllopia japonicacommenced in the UK in 2003

and identified two promising natural enemies associated with the speciekapan: the
psyllid, Aphalara itadori,and the leafspot pathogen Mycosphaerella polygortuspidati.
Prioritized research into the potential and safety of the psyllid led to its approval for release
in the UK in 2010. Initial evaluation of tivycosphaerba leaf-spot was undertaken up to
2008, and has recently tsommenced with renewed UK government funding available in
2012.

This poster will give a brief summary of the research undertaken into the taxonomy,
infection biology and host specificity of tipathogen during the first project phased give

an update on the current studies into the potentialMf/cosphaerella polygortuspidatias

an additional biological control agent for Japanese knotweed.
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Biological control of downy broméBromus tetorum) using wheat rhizosphere
bacteria in Fars province

L Mosallaie
Department of Plant Agriculture Shiraz University, Shihaa)
mosallaiep53@yahoo.com

Deleterious rhizosphere inhabiting bacteria (DRB) have the potential to suppress plant
growth. This study focuses on the isolation of DRB with potential to control downy brome.
Bacteria were isolated from the rhizosphere of seedling wheat in Fars. Rapi&hsig
techniques were developed to evaluate the effects of bacteria on downy brome in the
laboratory and growth chamber. Four strains were identified using the biology system as
Bacillussp, one strain ofPantoaesp. and one strain oPseudomonasp. . All of strains
specifically Pseudomonassp. inhibited downy brome roots. This study suggested
manipulation of the weed seedling rhizosphere using identified DRB as a potential
biocontrol agent for downy broméhis is the firsteport of Pseudomonasp., Pantoae sp.
andBacillussp.associated as biocontrol agent in Iran.
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Effect of nonchemical weed control treatments and bioorganic fertilization on
weeds, nematode Tylenchulus semipenetrafgnd yield of mandarin trees

H.Abouziend, A. E. IsmdilM. Radwan
'Botany Dept., National Research Center, Dokki, Cairo, Egypt, 12622
%plant Pathology Dept., National Research Center, Dokki, Cairo, Egypt, 12622
3Agric. MicrobDept., National Research Center, Dokki, Cairo, Egypt, 12622
abouzainah@yahoo.com

Organic crop production, whether for export or local consumption, is increasing to avoid
the residual effects of synthetic chemicals in foods, soil and water. Organic farmers
consistently ranked weed management as one of their most important production
problems. Therefore, combined safety methods of weed control anebbjanic fertilizers
were designed to produce healthy fruits free from the biomagnified agrochemical residues.
A field experiment was carried out in sandy soil to study the effect of nonateweed
control treatments (mechanical and black or white plastic mulch) and different composted
plant wastes (rice straw, maize stalk or crop weeds) in the presence or absence ef multi
biofertilizers and their interactions on the weeds, citrus nematade fruits yield of
mandarin trees. Chemical analysis of artificial used composts after fermentation was
determined. Weed density (%), the dominant weeds and soil and root nematodes were
recorded. At harvest, diameter, height, weight and TSS of fruit disasdruit number and
yield/tree were recorded. The data from replicated experiments were combined, and after
analysis showed no significant year by treatment interactions and the means were
compared by LSD test.

The results indicated tha€ynodondactybn (L.) Pers.Echinochloa colonunL.) Link,
Amaranthusretroflexus (L.), Portulaca oleracedL.), Panicumrepens(L.) andCyperus
rotundus(L.) were the dominant weeds in the citrus orchard. Covering the soil of mandarin
grove with black plastic mulch cerded the lowest weed density and reducing number of
nematode (Tylenchulus semipenetranand consequently produced the highest fruit
yield/tree, followed by white plastic mulching treatment. Addition of the biofertilizer to the
compost had an insignifioa effect on the weed density. The use of composted rice straw
in the presence of biofertilizer under white plastic mulch attained 6 times superiority for
controlling the citrus nematode comparing to without biofertilizer application. Generally,
the assoation action between composted plant wastes and biofertilizer led to increase
the number and fruits yield under different weed control treatments. On the other hand,
composted weeds recorded the greatest fruits yield under black plastic mulch. The
treatments of chicken manure and composted rice straw without biofertilizer addition
surpassed the chemical treatment in fruit yield by 34.9 and 14.0%, respectively. While,
application of maize straw compost caused a reduction in the fruit yield by 8.1%. The
highest TSS in fruits was observed with rice straw compost + biofertilizer under white
plastic mulch treatment.
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These results demonstrate that the most promising combination treatment was associating
of weeds compost or chicken manure plus biofertilizer witlvaring the soil with black
plastic mulch could be used effectively for producing the highest safety fruits production in
citrus groves.
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Bio-Herbicidal Potentials of Sweet MarjoranOfiganum majoranal..) and
Thyme Qriganum syriacuni.) Essential Oils and Hydrosols

F. Efif, TUremi
!Biological Control Research Station, Addnakey
2University of Mustafa Kemal, Fac. of Agriculture, Dep. of Plant Protection Hatay/Turkey
figenefil@hotmail.com

To develop environmentally friendly control methods to replace synthetic chemicals which
may be misused and cause problems to the environment and human health is important

for sustainable agriculture. In this study, essential wilth the doses of 0.5, 1, 2, 4, 8, 16

FYR oH >fkLISGNR RAAK o60>fkmnn Yf0 YR K&RNJ
ml/petri dish (ml/100 ml) of thyme @riganum syriacuni.) and sweet marjoramQ(
majoranaL.) were used for germination sti@ on Amaranthus retroflexud.. (redroot
pigweed), Portulaca oleraceal. (common purslane)Physalis angulataL. (cutleaf
groundcherry),Echinochloa colonunfL.) Link. (barnyard grass) a&lanum nigrumL.

06f Ol YAIKGAEKIGESSWiIWN hirsatunig @&téh}Zed nfalsl. (maize),
Lycopersicon esculentudiller (tomato), Lactuca satival. (lettuce) andPetroselinum

crispum (Miller) A.W. Hill. (parsley) as crops. On average, essential oi@righnum
syriacumand O. majoranawere found to be highly effective inhibitory (>50%) agents for

weed seeds. Especial§y. nigrumand P. angulatawere affected in higher doses(>90%),
followed byE. colonumA. retroflexusand P. oleareceavere affected in lower ratios. Both

of the essential &6 show differential phytotoxicity on crop seedsactuca sativand P.
crispumwere very susceptible whilg. mayswvas relatively resistant (<40%). The effects of
GKS KeRNRaz2fa FLIIINBR G2 06S fSaa (Klhy GKI
the weed seeds and the crop seeds were simianaranthus retroflexuand P. oleaecea

were observed to be affected in lower ratios. On the other h&hdigrumE. colonunand

P. angulatavere affected significantly.
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Effect of cuttingregime on common ragweedAmbrosia artemisiifolial.) dry
matter and seed production

wd [ $a1200803{ aw2Y &O0F A
Agricultural Institute of Slovenia, Hacquetova ulica 17, SI 1000 Ljubnenia
Robert.leskovsek@kis.si

Common ragweed¥mbresia artemisiifolial.) is a major weed of agronomic crops, and due
to the production of allergenic pollen, it is also considered to be a serious hddith
problem. Common ragweeds particularly abundant along the roadsides and -hon
agricultural areas, where mainly mechanical measures are implemented to prevent
ragweed flowering and seed production. To determine optimal cutting regime, a pot
experiment with randomize treatments in5 replicationswas conducted in 2011. Factors
tested were ragweed developmental stage at first cut (V10, V20 and V30), cutting height (4
and 8 cm), competitionLElium perennd., Conyza canadendis andChenopodium album

L) and time interval between tar consecutive cuts (5 and 10 weeks). Data were analyzed
with multifactor ANOVA and means were compared with Tukey HSD test at 0.05
probability level. Ragweed developmental stage at first cut, competition and time interval
between two cuts significantly ilnfenced dry matter production (P <0.001). The greatest
dry matter reduction after cutting was determined, when ragweed was grown in the
mixture with ryegrass. Cuttingeight (4 and 8 cm) influencedgweed dry matter and seed
production only when ragweedhi monoculture was grown in the pots (P <0.001); it
increased at lower mowing height. Dry matter and seed production of ragweed
significantly decreased with ragweed first cut at later growth stages and increased period
between two cuts (P <0.001). For aptl results first mowing of ragweed should be
performed at later growth stages. Our results indicate that pollen and seed production can
be completely pregnted with two optimal cuts aspecific growth stages.
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Determination ofmicro fungispecies on weeds in Dicle University campus

/& miltatlys 1 & YL@l .o . N]N)
Dicle University, Faculty of Agriculture, Plant Protection Department
HMHYNn 5A&FNDBIF{1PNE ¢dzNJ S@
cumaliz@yahoo.com

This study was performed to detect the micro fungi on the weestsoinming a problem on
fields of the University Campus. In total 31 different species of micro fungus were detected
on a total of 28 weed species in the Campus fields. Three microfungi speuoiesnia
montanaFuckel Cercospora sorokirfdacc. andPucciniaxanthii Schwein were detected on
respective hosts Centaurea balsamitd_am., Convolvulus arvensik. and Xanthium
strumariumL. These three fungi have been identified as the most common species. Micro
fungi of University campus aredlbugo candidgPers) RousselAlternaria alternata(Fr.)
Keissler, A. amaranthi (Peck) J.M. Hook.,Cercospora sorokiniiSacc., Erysiphe
cichoracearumDC. varcichoracearum, E. convolvidiC.,E. cruciferarumOpiz Ex Junell,
Leveillula tauriced [ S@ 0  MNeéoerysipggalid¢R. Blumer) U. Braumeronospora
cephalariaevincensP. farinosgFr.) Fr.P. lallemantiag<olymb.,P. narbonensi® N dz¥.
parasitica (Pers.) FriBuccinia brominderiks,P. calcitrapaeDC.,P. cirsiiLasch.P. isiacae
0¢KNYO 2 Ay (PSmalvdcaaruriiday, &.ImBrfanaFuckel P. phragmitigSchum)
Koern.,P. taraxaci(Reb) Howr.P. xanthii Schwein,Pyrenophora chaetomioideSpeg.,
Sphacelotheca reiliana Wo D @ Y N K y SporidapitintberuéntukoyWid2D/dxE  nky\ K y 0
UromycesgypsophilaeCooke, U. haussknechtiilranz, U. polygonavicularis (Pers.) P.
Karsten,Ustilago cynodontigPass.) HennWilsoniana bliti(Biv.) Thinesvere determined

on the weeds Portulaca oleraceal., X. strumariumL., Amaranthus retroflexusL.,
Convolvulus arvensls, Sonchusp.,C. arvensi4.., Sinapis arvensik., Lactuca serriola..,
Galium aparineL., Cephalaria syriacgL.) Schrad.Chenopodium albunt., Lallemantia
iberica (Bieb.) Fisch.&MeyVicia narbonensi&., Myagrum perfoliatumL, Bromussterilis
L.,Carduus pycnocephalls, Notabasis syriacdl.) Cass.Cardaria drabgL.) Desv.Alcea

sp.; Malva sp., Centaurea balsamitd_am.,Phragmites australi§Cav.) TrinTaraxacum
officinale L, X. strumariumL., Avena sterilid.., Sorghum halepens@..) PersS. halepense

(L.) Pers.Vaccaria pyramidataMedik., Euphorbiasp., Polygonum avicularé., Cynodon
dactylon(L.) Pers.A. retroflexusL.respectively. In additionP. xanthiion X. strumarium

was an important pathogen suppressed to development of host plants in field conditions.
Some morphological characters based on light microscopes and photographs were given in
the text.
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Determination offungal diseases onotton SSRa Ay 5A&F NBI| 1 P

/& milatlys bo .28NIT I 90 | NaSea
Dicle University, Faculty of Agriculture, Plant Protection Department
HMHYNn 5A&FNDBIF{1PNE ¢dzNJ S@
cumaliz@yahoo.com

This study were conducted to determine prevalence aruitlence of micro fungi on weeds

of cotton fields during 2008 and 2009 years. According to survey results, totally 23
different fungal microorganisms were found on 19 different weed species. Rust, mildew,
powdery mildew and other fungal agents weidentified during studiesin this study 5
fungal microorganisms&?assalora ferruginead®eronospora farinosaCurvularia inaequalis,
Uromyces haussknechti§phacelotheca reilianavere found on their respective hosts,
Artemisia vulgarigmugwort), Chenopotim album(goosefoot) Digitaria sanguinalighairy
finger grass)Euphorbiasp. (spurge)Sorghum halepensgohnson grass) as new records
for Turkey. In addition, these three weedSmaranthus retroflexu¢common amaranth)
Solanumnigrum (black nightshadejnd, Xanthium strumariurfcocklebur)were new host
records for Alternaria amaranthi, Cochliobolus spiciferA. alternata, respectively.
Moreover, Albugo bliti, A. candida, A. alternata, A. amarant@i, spiciferColeosporium
datiscae,C. inaequalisDeightoniella arundinacea, Erysiphe convolalicichoracearum,
Fusarium proliferatum, Melampsora gelmii, P. ferruginea, P. farinoBaccinia
malvacearumP. phragmitisP. vagansP. xanthii, Scirrhia rimosaS. reiliana, Sporisorium
cruentum, U. haussknechtii, Ustilago cynodontigere determined onA. retroflexus,
Portulaca oleracea, X. strumariyniPolygonum aviculare, A. retroflexus,S. nigrum;
Convolvulus galaticus; Physalfs,Datisca cannabind). sanguinalis, Phragmites audisa

C. arvensis, X. strumarium, S. halepense, Euphorbia helioscopia, A. vulgaris, C. album,
Malva sp., P. australisEpilobiumparviflorum, X. strumariun®. australisS. halepense, S.
halepense, Euphorbip.,Cynodon dactylorespectively. In additiorRuccinia xanthibn X.
strumariumwas an important pathogen suppressed to developmehhost plants in field
conditions.

The Study has been supported $glcuk University Scientific Research Projects Unit (BAP)

and the Republic of Turkey Fodkyriculture and Livestock Ministry General Directorate of
Agricultural Research and Policies (TAGEM)
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Effect of plastic mulch and planting bed shape on weed growth and maize
(Zea mayd..) yield

H. R. Rajaharijani, M. Nasri, M. Garshasbi
Department of Agronomy, VaramPishva Branch, Islamic Azad University, Varamin, Iran
Larijani2004@gmail.com

Basically, three major colours of plastic mulches have been used commercially: black, clear,
and whike (or whiteon-black). Black, whiten-black, and silveon-black mulches greatly
inhibit light penetration to the soil. Therefore, weed seedlings cannot survive under the
mulch. Mulching with plastic nsheets (whib@-black plastic, bare soil and weedigeck)

on three bed shapes (furrow, flat ground and raised bed) were evaluated for their effects
2y $SSR ANRGUK YR BASER 2F YIAT S® {2Af (¢
to bare soil. Weed dry weight significantfy< 0.01) decreased 5egks after seeding with
white-on-black plastic mulch (95.7 and 97.5%, respectively compared with weedy plat). The
lowest weed dry weight was although recorded in furrow with mulch, the highest crop
seed yield and plant biomass (11031.6 and 28018 Iégr‘eapectively) was obtained in flat
ground combined with plastic mulch. The use of white/black plastic mulch and flat bed
mulch can be useful for weed control and low tillage systems.

16" EWRS Symposium 2013, Samsun


mailto:Larijani2004@gmail.com

SESSION: NONCHEMICAL WEED MANAGEMENPDsterpresentations 206

Determination of weeds and control of management anganic sweet cherry
LINE RdzOGA2Y AYy Y2yel 0! 106SKAND

M.S.BdsNJ yz ! @

tflyd t NGSOGAZ2Y [/ Sy (NI €
No:66, Yenimahalle, ANKARA

msbasaran32@hotmail.com

This study was carried out during 2626804 inY 2 y & | 0 prdvincd.KQrdadic
agricultural and Integrated pest management in cherry orchards were determined on
species andRSy aAridiée SEA&AGAY3 6SSRa YR Al gl &
integrated pest management orchard was carried out for compare. ddesity weeds
were determined Veronica hederifolia (Ivy speedwell),Lolium multiflorum (Italian rye
grass), Lamium purpureum(Red deadnettle),Lactuca serriola(Qil lettuce), Trifolium
pratense (Meadow clover) in organic cherry orchard. Weeds which adduced irregular
distribution in Integreated pest management cherry orchaMalva neglecta(Dwarf
mallow), Plantago major(Broadleaf plantain)Geraniumsp., Ornithogalum umbellatum
(Onion plant) Atriplex patula(Spreading orache) ar@aliumsp. were determined.

Control of the weeds in organic cherry orchard, although weeds were covered high rates
the soil, once twice cutting and projection of trees was cleaned and weed bands among of
the trees was setd protect natural enemies and soil structure. This applies were enough
to control weeds in organic cherry orchard.
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Transplanting vegetable plants in crimpeolled winter rye

M. L. Leblanc, M. Lefebvre, C. Leyva Mancilla, J. BoiScl&@putier, K. A. Stewart
9d [ STNIrye2Aidas DO wiAOKINRI DO
Platform for Innovation in Organic Agriculture (IRB3Y, Chemin des Vingting Est, C.P.
24, SainBrunodea 2 Y it NWAf £ ST vdzS6S0x /Iyl RE
maryse.leblanc@irda.qc.ca

The use of cover crops, a living ground cover, for weed suppression is a method that
requires less mechanical intervention than tilling. If managed appropriately, cover crops
can povide numerous benefits such as a reduction in soil erosion and nutrient loss, an
increase in carbon sequestration and an improvement on soil physical health. A particularly
promising cover crop is winter ry&écale cerealk.). Rye is able to producensiderable
biomass and is very wintdrardy allowing it to be planted in fall which enables it to
provide weed control in early spring. Rye mulch can also suppress weeds chemically by
producing several allelopathic organic acids that collectively disrupysiplogical
processes. The purpose of this project was to determine the effect of cringfied winter

rye as a cover crop on weed control and transplanted vegetable crop productivity. This
project was established at the Platform for Innovation in Orgakgriculture, in SBrunc
dea2y il NBAf ST vdzsSoS0:r /Iyl RI®d ¢KS FASER
agriculture specifications. The experiment was conducted over 3 years in the field. In the
first year, winter rye was seeded in September and fokowing spring, the rye was
crimperrolled in early June at the anthesis stage using a crimplégr leaving its residues

on the surface as mulch. Afterwards, vegetable crops of different families were directly
transplanted in the crimperolled rye muth. The transplanted crops were: a Brassicaceae
(broccoli), a Solanaceae (pepper), an Alliaceae (onion), and a Cucurbitaceae crops (melon
and squash). Five experiments were carried out, one for each crop. The experimental
design was a randomized completlk replicated 4 times. Each vegetable crop received
four different weed control treatments(1) crimpetrolled rye, (2) mechanical weeding, (3)
hand weeding, and (4) weedyheck (control). The average dry biomass of rye produced
through the different préi 2 02t 61 & ydo 5 MPo G(GkKId wSad
productivity does not increase when transplanted into crimpafed winter rye.
Marketable yield in crimperolled rye treatment was reduced by 65, 93, 100, 99, and 86 %
respectively for onionmelon, squash, pepper, and broccoli compared with mechanical
weeding treatment. The rye mulch did not provide sufficient weed suppression towards
the end of the growing season. It controlled weeds for about a month, after that, hand
weeding was requiredAccording to our results, crimpeolled winter rye is not a
recommendable technique for transplanted vegetables.
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Root extracts ofAilanthus altissimahave a strong inhibitory effect on the
growth of Amaranthsretroflexus

F. Bagheri S Z HosseinCici
Department of Plant Agriculture, Shiraz University, Shiraz, Iran
fbagheril300@gmail.com

Ailanthus altissimgTree of the Heaven) is an invasive tree that has been proven to have
allelopathiccomponents. We investigated the herbicidal effects of the different parts of
this tree (root, bark, fruit and leaf)rothe 3week old seedlings oARmaranthsretroflexus
Echinochloa colonupiZzea mayzCarthamus tinctoriusThe extracts were sprayed pest
emergence at different rates. Regardless of the rate, the extracts of the roots were more
suppressive on the growth dA. retroflexuscompared to the other seedlings. It could
suppress the growth oA. retroflexuaup to 80%. This is the first step in our ongoing study.
The next step of our study would be how we can incorporate the extracts or residue of this
tree in our weed management program in corn or sunflower field.
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Field observations ifCentral Turkey orLasiosinadeviata Nartshuk a clerid stem
boring fly potential biocontrol agent of_epidium latifolium

R. Hayat, M. Cristofard, F. Di CristifaA. Paolirf, E. GerbéB.G. Rectot
Y NfSeYlty 5SYANBE ! yAGSNEAGES LalLl
’ENEAC. R. Casaccia, UTAGRO, Rome, Italy
®BBCAonlus, Rome ltaly
1. L . A2{O0OASyOSasz 58ftSY2yis {6A
*USDA ARSyreat Basin Rangelands Research,UReno, Nevada

Perennial pepperweed (PPW).epidium latifolium L. (syn.: Cardaria latifoliun),
(Brasstaceae) is a herbaceous, semtody perennial weed, native of Central Asia, that
typically reaches 0.5 m in height and reproduces vegetatively and by seed. The weed is
often associated with mesic habitats, such as river banks, drainage ditches, and
subirrigated pastures and hay meadows. However, it can invade a wide range of habitats
including pastures, open fields, roadsides and residential areas. PPW is highly competitive
and invasions result in dense monocultures and subsequent loss of biodivénsitigh

the exclusion of native vegetation and eliminating shading for fish and aquatic insects.
Starting from 2007, CABI and BBCA decided to share resources and collaborate closely in
their effort towards developing a biological control program fotatfolium. Consequently,

field surveys have been conducted in Eastern Europe, Asia Minor and Central Asia. Several
potential candidate agents have been detected and screened for their host specificity:
among them, four have been selected, two tweevil, an@hnigd mite and a stem boring fly

for their potential high specific host range. In particular, the stem boring clerlcafiiosina
deviata Nartshuk was recorded very often in large numbers in Central Turkey, North
Western China and Southastern Kazakhstan

The high fitness of the fly species, and the close cooperation with Turkish Universities,
allowed us to perform a research plan with this candidate agent: biological notes, field
observations and host range tests have been carried out in CappadocizalCankey to
record biological data and to evaluate the host specificitl. afeviata

Oviposition and host suitability larval survival tests were carried both kehwice and
choice conditions, followed by open field hasinge tests, confirming the msStt
monophagous behavior of the species, associated only to plants belonging to the genus
Lepidium
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Open field studies in Turkey to evaluate the host rangelafrinus filiformis
Petri, a potential biocontrol agent o€entaurea solstitialid .

L.DNf {94 Qristofard, A. De BiaseF. Di Cristina A. La MarcaF. Lecck A. Paolirfi
H. Zengih, L. SmitR
HOFAGNNY] ' YADGSNEAGET 9NJ dzNHzYE ¢«
’ENEA C. R. Casaccia, UTAGER), Rome, Italy
B YAOSNEAGE 2F w2YS a[l {FLASYT!I ¢
“BBCAonlus, Rome, Italy
(Nt SeYry 58SYANBt !'yAOSNEAAGES LaLl NIFE ¢dz
Center, Albany, Ca, USA

Yellow starthistl€Y STCentaurea solstitialjisAsteraceae) is a winter annual forb originating
from the Mediterranean Bas that has invaded about 8 million ha bforth American
rangeland, primarily in California, Oregon, Washington and Idaftihough YST plants can

be killed by a number of herbicides and other agronomic practices, it is difficult to achieve
lasting control because seeds in the soil can persist for several years. Classical biological
control, introducing phytophagous speciesathattack only the target weed, has the best
prospect of economically reducing YST density over large areas. To date, six species of
insects and one fungal pathogen have been introduced, but only two of these have
become widespread in California. Additégd agents are needed, andarinus filiformis

looks like a good candidate that has a high attack rate and that is adapted to sites with cold
winters.

A combination of laboratory and field experiments were conducted to evaluate the host
plant specificity ofL. filiformis a weevil native to eastern Turkey that develops inside
flower heads of YST. Host specificity experiments to date indicate that the weevil has a
strong preference for YST. Of 12 nontarget species or varieties tested in multiple choice
expeaiments, oviposition occurred almost exclusively on YST; however, eggs were found
once onCentaurea americanand three times onCe. cyanus Larvae were not able to
develop on either of these nontarget plants, indicating the narrow host range of this
weevl.

CAStR 3JIFNRSY SELISNAYSy(la 6SNB O2yRdzOGSR A
2012. Larinus filiformiswas found attacking only YST; however, some immature weevil
specimens from nontarget plants remain to be identified by DNA analysis. atesery

likely to be otherLarinusspp. that are associated with some of these other plant species.

The combined results indicate thht filiformisis specific taC. solstitialis Additional testing

should be done to complete the host plant test ligfbre submitting a petition to USDA
APHIS to request a release permit for the United States.
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Laboratory studies for allelopathic and bioherbicidal potential of Tunisian barley
(Hordeum vulgaressp.vulgare L.) against the great bromeéBfomus diandrus
Roth.)

|. Bouhaouél, A. Gfellet, M.L. FauconniérH. Slim AmafaP. du Jardih
LyADGSNEAGE 27T -Bid BechSPiant BiSlogy Ll etary, 508@mbloux,
Belgium
*National Agronomic Institute of Tunisia, Department of Agronomy and Plan
Biotechnology, Genetics and Plant Breeding Laboratory, 1082is Mahragene, Tunisia
imen.bouhaouel@doct.ulg.ac.be

Plants may favorably or adversely affect other plants through the release of
allelochemicals, from alive or dead plant material. Duethie increasing number of
herbicideresistant weeds, environmental (and human health) concerns in the use of
synthetic herbicides, this allelopathic potential should be exploited in alternative weed
management strategies.

In this context, anew laboratoly 8 a 8 = yI YSR &daSSRtAy3 I FiSN

conducted to evaluate the allelopathic root exudate effects of five Tunisian barley cultivars
and a Saoudian barley landrace on the seedling establishment of great brome (Bromus
diandrus Roth., syn.r8mus rigidus Roth. subsp. gussonii Parl.), a troublesome weed of the
Tunisian cereal crops.

Root and shoot length and biomass accumulation of the weed seedling were significantly
reduced when grown in the agar medium of barley. Root growth was more sensit
allelopathic inhibition than shoot growth. Moreover, chlorophyll content and chlorophyll
fluorescence (Fv/Fm) were decreased in the presence of barley root exudates. We further
demonstrate that the barley varieties and landraces exhibited a difteabamllelopathic
activity against the great brome. Indeed, it seems that the barley landraces are more
allelopathic than the improved varieties. The addition of activated charcoal, an inert
material with high affinity for organic biomolecules, decreadsslinhibitory effects of root
exudates released in the agar medium. These results suggest the release of putative
allelochemicals from barley into the soil which affect growth and physiological activity of
great brome and might be used as Hierbicides. V¢ conclude that a careful selection of
suitable barley varieties should be beneficial in a continuous cropping system in order to
minimize the negative impacts of weeds.

16" EWRS Symposium 2013, Samsun



212

16" EWRS Symposium 2013, Samsun



SESSIOM: OPTIMIZATION OF CHEMICAL WEED COtOmQiresentatios 213

SESSIONM

OPTIMIZATION OF CHEMICAL
WEED CONTROL

Oral presentations

Session organizers

Per Kudsk& N. Uygur

16" EWRS Symposium 2013, Samsun



SESSIOM: OPTIMIZATION OF CHEMICAL WEED COtOmQiresentatios 214

Exante assessment of the potential economic and environmental impacts of the
adoption of herbicide tolerant maize varieties in the EU

P. TillieK. Dillen, E. Rodrigu€erezo
European Commission, Joint Rese&@ehtre, Institute for Prospective Technological
Studies, Seville, Spain
pascal.tillie@ec.europa.eu

Since the banning of atrazine and other active ingredients in the European Union (EU),
weed control in 2a mays(maize) is a complex issue for farmers that have to deal with
many different herbicides. Herbicide Tolerant (HT) crops, the most widespread GMOs
worldwide, represent an alternative weed control solution. Farmers in other regions of the
world have adofed this technology very quickly. In the EU, the European Food Safety
Authority (EFSA) recently issued a positive opinion on HT maize, paving the way for a
possible approval for commercial use of the technology.

Data for this study originate from a survegnducted in 2009 in seven EU countries that
together represent more than 70% of the EU maize area. About 550 maize growers were
included in the sample, which was stratified by the size of the different maize growing
regions. Based on the survey, we useubgtial budgeting model associated to a stochastic
simulation to simulate the potential adoption of HT maize by European farmers, and to
compare the current weed control practices of farmers to the possible herbicide
treatments associated with the use BT maize, depending on weed pressure and farmer
willingness to opt for good practices for weed resistance management.

Our simulations show that, under the assumption that farmers would only rely on
glyphosate to control weeds in HT maize field, the adaptiate of the HT technology
would be higher than 60% in all countries of the survey and the average revenue per
hectare would be from EUR 22 in Czech Republic to EUR 70 in Romania. Also, as glyphosate
has a relatively low Environmental Impact Quotient jEte shift to HT maize generates a
positive environmental impact in all countries except Hungary. When we assume that
farmers that adopt HT maize will progressively use other active ingredients in addition to
glyphosate in order to prevent weed resistanour model predict an adoption level that

is, on average, 23% lower than in the previous scenario. However, average revenue
g2dzt RyQi RSONBIFaS Ay GKS &lyYS$S SEGSYGszZ oKA
rather negative on 46% of the total maize ar&@nally, assuming endogenous technology
fees, the adoption of the technology would be even lower, and the environmental impacts
of the adoption would be negative for 38% of the total maize area and positive for 12%.

In summary, the study shows that thetioduction of HT maize in the EU would be an
§02y2YAO NBESOIyd FRRAGARZY (2 GKS FIN¥SND
different simulations highlight the fact that its main economic and environmental impacts
for the EU will largely depenchadecisions made by the innovator and the farmers, notably
the pricing of the technology and the herbicide program associated to the use of HT maize.
Further work on the dynamic of these decisions through time is needed in order to better
understand the irpacts of HT crops on EU agriculture.
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Herbicide tolerant crops: erformance in the conditions of Central Europe

W {2dz]dzlJz ad® WIzZNAN]ZI Wod | 2f SO o
Department of Agroecology and Biometeorology, Faculty of Agrobiology, Food and Natural
Resources, Czech University of Life Sciences Prague, Kamycka 129, 165 21¢Prague 6
Suchdol, Czech Republic
soukup@af.czu.cz

Commercialization of herbicide tolerant (HT) crops started in 1992 by development of
maize tolerant to imidazolinone herbicides. Recently, the genetically modified (GM) HT
crops carrying the tolerance to glyphosate or glufosinate are most popular in tHd ad

their total acreage reached 90 Mio. hectares in 2010. In Europe, where the registration of
GM crops is difficult, new or reintroduced ntmransgenic traits have been offered
especially in crops like sunflower,-séed rape and sugar beet in whitte weed control

by common herbicides is difficult under certain conditions.

This contribution summarizes our experience from 10 years research with GM (glufosinate
and glyphosate tolerant) and ne®M (imidazolinone and sulfonylurea tolerant) crops:

seed rape, maize and sunflower. Insgled rape and maize, the reliability of HT technology
was usually comparable or better than conventional herbicide control. Significantly better
control effects and crop safety of HT technology were documenteduinflower. If
properly used, any negative impacts (e.g. shift in weed communities) have not been
noticed.

HT technology can bring farmers many advantages from the point of view of efficacy on
hardto-control weeds, as well as flexibility of use with otregronomic measures. New
non-transgenic breeding techniques like oligonecleotitieected mutagenesis are able to
accelerate the development and introduction of highrformance HT varieties also in
Europe.
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Imidazolinone tolerangdevelopmentin red lentil by mutation

B. Bukuh, A.Kahramah, E. Yucé| S.J. Nissén
1DicIeUniversity, Faculty of Agriculture, Plant Protection DepartniztitQ0 Diyarbakir
Turkey
’Harran University, Faculty of Agriculture, Plant Protection Departne8200Sanliurfa
Turkey

% Colorado State University, Bioagricultural Pest Management Science, 80523 Colorado, USA
bbukun@yahoo.com

Turkey is important lentil growers in the world following Canada and I lentil as

main sources of food and it has high export value. Weeds are most important to limit lentil
yield by competing for nutritions, water and space. Yield losses may vary depend on weed
species and densities average 60% yield losses due to weed competitionagridcrease

even higher percentage. Weeds can suppress lentil during growing period because of their
slow grow rate and restrict their growing.

Although several herbicides can be used to control grasses, there is no efficient broadleaf
weed control due tdack of registered post emergence herbicides. It is known that broad
leaves have strong competition ability and can cause significant yield losses.

Imidazolinone herbicides, includmazapyr, imazethapyr, imazamox, imazamethabenz and
imzaquin, control weds by inhibiting acetohydroxyacid synthase (AHAS) enzyme or also
called acetolactate synthase (ALS). AHAS is critical enzyme for biosynthesis of branched
chain amino acids in plants.

Two different mutagens were used in study in order to make local red lentil variety known
as Firat 87 tolerant to imazamox.

ALS enzyme activity was measured for mutagenized and untreated control red lentil
individuals and also ALS primers were designed tested for determination of putative
amino acid substitution and ALS gene were sequenced in order to identify any amino acid
changes between tolerant and susceptible plants.
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Controlled release of auxinic herbicides

W. J. KowalskiM.D O E §1 @ {APkewyasd. Kietier, J. Bajor
!Jan Dlugosz University, Institute of Chemistry, Environmental Protection and
Biotechnology, Czestochowa, Poland

LyadAaddzas 27 ttlyd tNRGSOGAZYSES {2TyA0

3Centre of Polymer and Carbon Materials, Polish Academy of Sciences, Zabrze Poland
wjk@interia.pt

The deployment of conventional herbicides requires excessive amounts of herbicide
formulations ormultiple replications, because a substantial part of active ingredients is
expected to be removed from target sites by evaporation or leaching into soil. An
enhanced efficiency may be obtained by applying controlled release formulations (CRF)
with the active ingredients mechanically entrapped or chemically bound to a matrix. The
active ingredients chemically bound with biodegradable polymers could help toawerc
environmental problems of conventional herbicides, becauseattteve ingredients are
released to plants at a controlled rate and in quantities required eapecified period of

time and plants would more effectively absorb them.

The objective of ouresearch took into account the CRF containing auxinic herbicides
chemically bound to (R, -8)hydroxybutyric acid oligomers, being synthesized via the ring
2LISYAYy 3 Lkt aba§rbldcione iniliaey with Fotassium carboxylates of B4
MCPA anddicamba. These products were characterized by the size exclusion and reverse
phase liquid chromatography, proton magnetic resonance and elegtray mass
spectrometry in order taletermine their chemical structures and molecular weight
distributions. Theformulations demonstrated the reduced vapor pressures and water
solubilities.

We compared the effectiveness of 2} Dicamba and MCPA chemically bound to 3
hydroxybutyric acid oligomers vs. classic formulations containing potassium and/or
dimethylammonim salts. The conducted greenhouse and field biotests proved that the
oligomeric carriers did not changed the phytotoxicity and the controlled release effect
enabled use of lower doses of active ingredients per hectare. Besides the agronomical
deployment,applications of biodegradable oligomeric carriers in municipal and industrial
infrastructures, e.g., peripheries of roads amilways, aisles, industrial sites and ancient
ruins, could be evoked, too.

Acknowledgement: The authors acknowledge financigdpsrt from the research grant

under thecontract number N 3030/B/P01/2010/39 by the Ministry of Science and Higher
Education irPoland
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Integrated weed management with glyphosate in perennial crops:
Evolution over 38 years in Europe

J. Costa, Woegler, |. Brants
Regulatory Sciences and Technical Development, Monsanto Agricultura
Av.DeBurgos, n OX Hynoc alRNAR 6{ LI AYyD
jaime.costa@monsanto.com

Commercial introduction of glyphosate in the mid seventies represented a milestone
in weed management because the systemic efficacy of this herbicide created the
possibility to control some troublesome perennial weeds which were hard to control
with existing tools. The initial adoption of glyphosate was combined with a gradual
training of distributors and farmers, development of new areas of glyphosate use,
and thorough monitoring of results and farmer satisfaction. Weed resistance to
glyphosate was not aissue given the integration of its use with other chemical
and/or mechanical operations as a last resort treatment. In fact the new herbicide
became a tool to control weeds resistant to other mode of action herbicides.
Glyphosate use expansion in perenniabps started in 1980 when new branded
formulations were developed for control of annual weeds, using applications with
low water volumes. The price of glyphosate was relatively high and resulted in usage
of marginal rates in some cases. The repeatedafisbe same herbicide on the same
fields selected populations of less susceptible speciesRexntulacgd and resulted in
some markets to the commercialization of glyphosate/MCPA and other ready mixes.
The optimization of glyphosate applications facii#atthe substitution of tillage to
control weeds and permitted leaving the stubble on the soil (conservation
agriculture) in pre plant of annual crops or in the alleys of perennial crops. This
change has decreased erosion, improved water efficiency, inedebiediversity and
mitigated CQ@emissions. Reduction of tillage practices had an impact on integrated
weed management systemsPrices for glyphosate herbicides dropped in the
glyphosate pospatent, leading to increased use and decreased technical
stewardship from manufacturers to farmers. The review of older herbicides
according to the strict European Union regulations has lea $trongly reduced pool

of alternative herbicides and the overreliance on glyphosate in perennial crop
situation over many years has led to the development of some glyphosate resistant
biotypes ofLoliumand Conyzan several Mediterranean countrieBora sustainable

use of glyphosate herbicides beyond 2013, we recommend for all branded and
generic products the provision of technical information thorough use of labels,
literature, Internet and new IT technologies to: a) remind good agricultural practices
to achieve and maintain complete control in target areas while respecting the quality
of water and the environment in non target areas; b) alerting farmers if and when
glyphosate resistant biotypes have been confirmed; c) deliver tested technical
recommendtions for control of resistant weeds including optimal timing of
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applications, integrated with the use of alternative herbicides and/or mechanical or
biological tools.
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Response oHordeumspontaneumto sulfosulfuron in different phenological
stages

H. Alizadeh S. BabadjI. Nosrattf, H. PourAli*
lUniversity of Tehran, Agronomy & Plant Breeding Department, Karaj, Iran
2Rainniversity of Kermanshah, Agronomy & Plant Breeding Department, Kermanshah,
Iran
sbabaei@ut.ac.ir

In different regions of IraniHordeum spontaneunKoch.(Wild barley) become a noxious
weed in wheat fields. Sulfosulfuron (Apyros 75 WG) is an effective herbicide for control of
this weed, but its efficacy may depend on weed phenological stage.

Pot experiments were carried out in natural conditions in Agrogo& Plant Breeding
Department of University of Tehran, Karaj, in 2012 to study the best application timing and
dose of sulfosulfuron. The experimental was Random@euhplete Block Design with four
replications in which treatments were arranged as fa@bfThe first factor was eight doses

of sulfosulfuron including 0 (control), 10.1, 20.2, 30.3, 40.5, 50.6, 60.7, and 70.8 gla.i. ha
and the second factor was sulfosulfuron applyitigses in three growth stages of.
spontaneum(2-3 leaves, tillering andecond node).

Results indicated that application of 20.2 g a.i* basulfosulfuron in second node stage
had the best efficacy in controlling th& spontaneunwithout any plant recovery.

H. spontaneunwas recovered when recommended herbicide dosesevapplied at twe

to three-leaf and tillering stages. Although increasing the sulfosulfuron dose from 50.6 up
to 70.8 g a.i. hd led to plant death. Overall, it was concluded that application of
sulfosulfuron at early stage of2 leaves results in andrease in dose of herbicide or-re
spraying. Acceptable result would be achieved by application of sulfosulfuron at 20.2 g a.i.
ha® in second node.
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Improved Weed Control wittClearfieldPlusSunflowers

M. Pfenningd, S Tarf, J PerezBred
1BASSE, 67117 Limburgerhof, Germany
’BASF Corporation, 26 Davis Drive, Research Triangle Park NC 27709, USA
*BASF Argentina S.A., Buenos Aires, Argentina
matthias.pfenning@basf.com

The initialClearfield sunflower production system is known BeiSunsystem. Besides the
Clearfield tolerance trait of this system, background genotype and environmental
conditions could have a significant impact on tleguired commercial tolerancehich is
defined as toleraoe to the 2x rate of a registered imidazolinone herbicide. Yellowing and
stunting of ImiSun Clearfield sunflowers are occasionally observed as reaction of the
imidazolinone treatment. An optimization process of the herbicidal efficacy for improved
weed cortrol either by rate or uptakencrease of the herbicide would be limited by the
tolerance ofimiSunsunflowers.

The development of the new tolerance traiearfield Plug which is based on the novel
mutation CLHAPIus with a much higher imidazolinone tance allows a significantly
enhanced weed control efficacy through the improvement of herbicide formulation and
adjuvant without negative effect on crop tolerance.

With the enhanced tolerance &@LHAPIus field experiments were carried out in Europe,
USand Argentina between 2007 and 2011 to investigate new adjuvants for Pulsar40
improved weed control. All experiments were conducted as randomized corbletk
designs with three or four replications and products where applied postemergence
broadcast beween 2 to 6 leaf of stage of sunflower.

DASH, a proprietary adjuvant was found to be the most effective combination for
improving weed control efficacy; it allowed the reduction of the use rate of imazamox from
50 to 40 g ai/ha while maintaining the samentrol efficacy on major weed species like
Echinochloa crugalli, Digitaria spp, Setariaspp. andChenopodiumalbum. The higher
imidazolinone tolerance of th€learfield Plugrait allows the use of a stronger adjuvant
and a better formulation for imideolinone herbicides and consequently a more flexible
and reliable weed control in sunflower by maximizing trerbicidal efficacy per ai unit
without any penalty on tolerance.
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