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

 
H. Mennan
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Taastrup, Denmark 
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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 extensively in winter wheat 
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 control of Bifora 
radians and Galium aparine in winter cereals, and Echinochloa spp., and Cyperus difformis 
in water seeding rice after use of ALS and ACCase inhibitor herbicides.  
Therefore, the aim of this study are to understand the occurrence and frequency of 
resistant biotypes of these species to ACCase and ALS inhibiting herbicides; does the 
mechanism of resistance are target site (TSR) or non-target site resistance (NTSR), risk 
assessment of herbicides history in evaluation of resistance and how crop rotation reduce 
selection for resistance?  
Forty-three rice fields were sampled randomly in 2005 to confirm the existence of cross 
and multiple herbicide resistance of E. oryzoides, E. crus-galli and C. difformis involving ALS 
(penoxsulam, bispyribac-sodium) and ACCase Inhibitor (cyhalofob-butyl). The same and 
more fields re-sampled in 2011. In addition to that, greenhouse experiments were 
conducted from 1995 to 2011 to monitor possible resistance populations of B. radians and 
G. aparine to ALS inhibitor (chlorsulfuron and tribenuron-methyl) sampled from 13 winter 
wheat fields.  
A log-logistic dose-response curve was fitted to greenhouse data of E. oryzoides to obtain 
ED90.  On the basis of those data, resistance to ALS inhibitors was detected in 2 accessions 
in 2005.  On the other hand, all E. oryzoides accessions were susceptible to ACCase 
Inhibitor in the same year. The effective dose response level of ED90 resulted in 36 and 9 
resistant accessions to ALS and ACCase, respectively after re-sampling from same fields in 
2011.  
Most of E. crus-galli accessions were effectively controlled with penoxsulam and cyhalofob-
butyl in 2005. But, 4 accessions did not controlled with bispyribac-sodium and these 
accessions were characterized as resistant. The number of resistant accession significantly 
increased in 2011 and reached almost 75% in both inhibitors.  
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Of the 43 C. difformis populations tested, 11 survived after treatments of penoxsulam and 
bispyribac-sodium in 2005. But, the application of four times recommended rate of these 
herbicides resulted only 3-5% fresh weight reduction of 40 C. difformis populations in 2011. 
The remaining 3 population with no evidence of penoxsulam and bispyribac-sodium 
resistance were controlled with almost double dose of these herbicides.  
A significant proportion of the populations in all species were found to be non-target site 
resistance (NTSR) after molecular assay in 2011. Target site resistance to ALS inhibiting 
herbicides in 3 populations of E. oryzoides was 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 Ala122 was identified in 4 E. crus-galli populations. An additional 
mutation was found at the position Pro197 in 5 C. difformis populations. Two different 
mutations at 1781-Leu and 2041-Val were detected in the cyhalofob-butyl resistant E. 
oryzoides and E. crus-galli. 
The doseςresponse curves of 13 populations on chlorsulfuron and tribenuron-methyl show 
that recommended field rate were enough to control B. radians and G. aparine in 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 become more 
tolerant to the registered herbicides. However, the relative potencies showed that tolerant 
populations of B. radians and G. aparine required up to twice the field rate in order to get 
the same efficacy in 2008. The effective response level of ED90 resulted in 2 and 7 ALS 
resistant populations to B. radians and G. aparine in 2011, respectively. Molecular assays 
showed that of all the plants treated with chlorsulfuron and tribenuron-methyl were 
resistant due to NTSR, probably enhanced metabolism. 
In conclusion, the 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 rice. Some of the accessions 
were strongly resistant to both inhibitors and had 100% survival at 6 times the 
recommended application rate. Most of these resistant accessions were from Marmara 
ǊŜƎƛƻƴΣ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ƛƴ 9ŘƛǊƴŜ ŀƴŘ .ŀƭƤƪŜǎƛǊΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǊŜƎƛƻƴ ǿƛǘƘƻǳǘ ŀƴȅ crop 
rotation. These studies indicate that resistance to both inhibitors in E. oryzoides, E. crus-
galli and C. difformis are 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 thank to Dow 
AgroSciences for partially supporting rice experiments. 
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Weed management in Europe at a crossroads ς Challenges and opportunities 
 

tΦ YǳŘǎƪΣ tΦ .ŁǊōŜǊƛΣ [Φ .ŀǎǘƛŀŀƴǎΣ LΦ .ǊŀƴǘǎΣ /Φ .ƻƘǊen, S. Christensen, F. Economuo 
 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, Flakkebjerg, DK-4200 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 the sustainable 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 also introduces 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 active ingredients 
approved under Directive 99/414/EEC will not fulfil the new requirements and therefore 
not be approved when up for re-registration. The tightening of the approval procedure 
happens just as the EU had finalised a review of all previous approved active substances 
(ca. 1000) of which only 26% were re-registered. 
Directive 128/2009 relates to the use of pesticides and is the first EU legislation ever 
dealing with this aspect. All EU Member States are required to develop National Action 
Plans describing 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 users 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 on-going 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 herbicide-based, weed management strategies 
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 
development will be presented and examples will be presented on how weed management 
strategies can be redesigned incorporating the principles of IPM. 

mailto:Per.Kudsk@agrsci.dk
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Plant biology revisited to understand invasion success 

 
H. aǸƭƭŜǊ-{ŎƘŅǊŜǊ 

 5ŜǇŀǊǘƳŜƴǘ ƻŦ .ƛƻƭƻƎȅΣ ¦ƴƛǘ 9ŎƻƭƻƎȅ ϧ 9ǾƻƭǳǘƛƻƴΣ  ¦ƴƛǾŜǊǎƛǘȅ ƻŦ CǊƛōƻǳǊƎΣ ŎƘŜƳƛƴ Řǳ aǳǎŞŜ 
10, CH-1700 Fribourg, Switzerland 

heinz.mueller@unifr.ch 
 
 

Biological invasions still remain an enigma to ecologists and evolutionary biologists. A 
ŘŜǘŀƛƭŜŘ ǎǘǳŘȅ ƻŦ ǘƘŜ Ǉƭŀƴǘ ƛƴǾŀŘŜǊΩǎ ōƛƻƭƻƎȅ ǳƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎŜǘǘƛƴƎǎ ǘƻ 
elucidate genotype by environment interactions may help to unveil the success of some 
plant species to invade new regions and habitats.  
I will illustrate this for the European native and highly invasive Centaurea stoebe 
(Asteraceae), which experienced an exceptionally high shift in cytotype frequency and 
climatic niche towards drier and 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 only tetraploids 
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 introduction 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 habitats.  
In the talk, main emphasis will be given to disentangle pre-adaptation (through differences 
in traits and plasticity of EU2x vs. EU4x) from post introduction evolution (EU4x vs. NA4x) 
to explain differences in the spatio-temporal dynamics of the observed 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 within less than a century. Invasion 
into drier habitats in the West - constituting a niche shift - allowed to dominate the less 
competitive vegetation (C. stoebe ŀǎ ŀ άŘǊƛǾŜǊέ ƛƴ ǘƘŜ ²ŜǎǘΗύΦ Both pre-adaptation and 
rapid evolutionary change contributed to the invasion of the tetraploid cytotype, but at the 
demographic level, it was only post-introduction evolutionary change through positive 
selection for traits related to increased reproduction in 4xNA vs. 4xEU that promoted the 
invasion success. I will conclude by 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://www.unifr.ch/ecology/groupmueller/publications. 
 
 
 

http://www.unifr.ch/ecology/groupmueller/publications
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Genetic diversity of bittersweet (Solanum dulcamara L.) a native weed across 
Europe 

 
P. Poczai, I. Varga, J. IȅǾǀƴŜƴ 

Department of Biosciences, University of Helsinki, 00014 Helsinki, Finland 
peter.poczai@gmail.com 

 
 
Bittersweet (Solanum dulcamara), a 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 mountain habitats 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 the potato quarantine pathogen Ralsonia solanacearum 
(Smith) Yabuuchi et al., causing bacterial wilt, and Phytophthora infestans (Mont.) de Bary, 
a dangerous oomycete that is the causal agent of late blight. We sampled natural 
populations found in Europe and analyzed them with conserved DNA-derived 
polymorphism (CDDP) and intron-targeting (IT) markers to assess genetic diversity found 
within and among the populations. We found that there is limited genetic variability within 
the collected S. dulcamara accessions, 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 by its perennial self-compatible 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, resulting in regional differentiation. This has been accompanied by concurrent loss 
of genetic diversity within populations, although this process has not affected species-level 
genetic diversity.  
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Emergence of several rare arable weeds from winter cereal fields 
 

J. Torra
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1CǳƴŘŀŎƛƽ /ŜƴǘǊŜ ¦Ř[-IRTA 
2Universitat de Lleida, ETSEA, Dept. IƻǊǘƻŦǊǳŎǘƛŎǳƭǘǳǊŀΣ .ƻǘŁƴƛŎŀ ƛ WŀǊŘƛƴŜǊƛŀΣ  

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 type of soil 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 were sown on 4th 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 species 200 to 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: autumn-winter and spring. 18 species emerged mainly in 
autumn-ǿƛƴǘŜǊΣ ǿƘƛƭŜ мм ǎǇŜŎƛŜǎ ǎƘƻǿŜŘ ŀ ǎŜŎƻƴŘ ǇŜŀƪ ƻŦ ŜƳŜǊƎŜƴŎŜ ƛƴ ǎǇǊƛƴƎ όҗнр҈ ƻŦ 
overall emergence). The species showed three patterns: those with equal emergence at 
both burial depths (13 species), species with higher emergence 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 rare arable weeds to preserve them in our agro-
ecosystems. 
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Modeling weed emergence of Polygonum lapathifolium L. and 
 Solanum nigrum L. in maize 

 
V. Gasparini, R. Masin, D. Loddo, G. Zanin 

DAFNAE - Department of Agronomy, Food, Natural resources, Animals and Environment 
¦ƴƛǾŜǊǎƛǘȅ ƻŦ tŀŘƻǾŀ !DwLth[L{Σ ±ƛŀƭŜ ŘŜƭƭΩ¦ƴƛǾŜǊǎƛǘŁΣ мс орлнл [ŜƎƴŀǊƻ όt5ύ ς Italy 

valentina.gasparini.3@studenti.unipd.it 
 
 

The agronomic importance of knowing weed emergence patterns has been recognized for 
many years and several studies have 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 be useful to achieve well-timed 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 practices, etc. 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 nigrum L. to 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. Base 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 emergence 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 effectively timed weed management. 
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Do arable and aquatic weeds have anything in common? 
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For farmers, weeds are plants which compete with their crop, reduce yields, impede their 
harvest, or reduce the quality of their products. To modern 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 wish-list. Species causing turbidity or 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 aquatic 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 non-ornamental aquatics, water primroses can 
be used for the description of characteristics in non-cultivated 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 death) and 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 but 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 career 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 and dryland habitats of industrialized countries are dominated by a few 
ǎǇŜŎƛŜǎ ǿƛǘƘ ŀǇǇŀǊŜƴǘƭȅ άǎǳǇŜǊƛƻǊέ ǘǊŀƛǘǎΦ 
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Chenopodium album L. (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 weed species in the field. The seedling emergence 
behavior was studied with seeds of C. album buried 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 were removed 
regularly until late May when no more seedlings emerged. Soil temperature was recorded 
at all depths during the experiment. The base temperature of 3.5 C was estimated for the 
seed germination. The cumulative 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 buried at depths of 0, 2, 4, 6, 8, and 10 cm. The model could well 
explain the cumulative seedling emergence (R2= 0.60 to 0.97) of C. album as a function of 
GDD. Seedlings of C. album showed the capacity to emerge, from all depths, over an 
extended period of time from 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. 
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Vaccaria pyramidata Medik. (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 of V. pyramidata buried 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 was observed any more. Soil temperature was recorded at all depths during 
the experiment. The base temperature of 2.6 C was estimated for the seed germination. 
The cumulative seedling emergence curves were regressed using a three parameter 
Weibull model. The thermal 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 V. pyramidata as a function of GDD. Large numbers of 
seedlings of V. pyramidata appeared 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 
sporadic 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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Carthamus oxyacantha M. Bieb. (wild safflower) 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 seeds of C. oxyacantha buried 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 regularly until late May when no more seedlings emerged. Soil 
temperature was recorded at all depths during the experiment. Most of the seedlings 
emerged in February to early March at a depth of 0 to 8 cm with slightly delayed 
emergence depending on seedling depth. After 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 at 2 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 depths. 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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Vaccaria pyramidata is found as a weed in rainfed grains. The seedling emergence pattern 
was studied with seeds of V. pyramidata buried 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 experiment. In 2010, seeds of V. pyramidata had 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 the soil surface 
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 years (22% in 2010 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 emergence at a 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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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 non-linear growth 
curves (Chapman-Richard, 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 early-period emergence (Amaranthus retroflexus, 
Chenopodium album, Heliotropium europaeum, Polygonum aviculare and Solanum 
nigrum); 2) species with whole-period emergence (Convolvulus arvensis, Cyperus rotundus, 
Cynodon dactylon, P. oleracea and S. halepense) that started early their emergence 
processes but the emergence continued throughout the cucumber life-cycle; 3) the only 
species with late-period emergence was Tribulus terrestris. The results obtained in our 
experiments have shown a good synchrony between the 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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Monochoria korsakowii Regel et Maack (Pontederiaceae) is an annual paddy weed found in 
East Asia. It has evolved resistance to ALS-inhibiting herbicides in Japan, China and South 
Korea. Meanwhile, with the number of individuals in western Japan decreasing rapidly, it 
has been designated as a near threatened species by the Ministry of the Environment in 
2007. Enantiostyly is seen in M. korsakowii flowers, 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 geitonogamy. In 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 species. We then 
investigated what environment and what kind of insects visiting the flower resulted in 
opportunities for seed production and cross-pollination occurring more easily. From the 
results of this research, it was shown that 1) pollination of M. korsakowii certainly 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 the members of the large 
bee group are important pollinators for M. korsakowii. Meanwhile, it was demonstrated 
that flower visits by hoverflies were more typical in the currently numerous wild 
populations of M. korsakowii in Japan. From this research, the pollination and pollen 
removal effects, and also the probability of outcrossing occurring due to hoverflies were all 
considered to be small. Accordingly, it is possible that if the flower visiting insects are 
hoverflies alone, the quantity of seeds produced decreases in addition to opportunities for 
genetic diversity through outcrossing to be produced decreasing. 
Also, the family of Lasioglossum or Halictis bees (small bees) most commonly observed 
second to hoverflies clearly contributed to seed production as they have a high pollination 
ability, but from their behavioral patterns, it was conjectured that they do not contribute 
to cross-pollination. 
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No-till management leads to beneficial effects on soil fertility preservation, erosion 
mitigation and cost reduction. However, weed management strategies should be adapted 
to no-till field conditions. A field experiment was set up on November 2011 to compare 
emergence behavior of three weed species (Abutilon theophrasti Medik., Sonchus 
oleraceus L. and Sorghum halepense L. Pers.) and to evaluate if a single model could be 
adopted to predict their emergence in arable and no-till managements. Two treatments 
were performed 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) and no-till 
managements (seeds overwinter on soil surface without any further disturbance). Four 
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 combinations. Emergence dynamics was modeled using a 
logistic function from which time of 50% relative emergence (t50) was estimated. Factorial 
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 for A. theophrasti and S. halepense, but 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 no-till systems. However, this experiment has to be replicated 
to confirm these results under different environmental conditions. 
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This study was conducted to evaluate the effect of light, soil water content, and chilling 
duration on seeds of Rumex obtusifolius L. and R. crispus. Experimental treatments 
comprised seven chilling durations of 1, 2, 4, 8, 15, 21 and 42 days, soil water potentials of 
ŦƛŜƭŘ ŎŀǇŀŎƛǘȅ όC/ύΣ ѹ C/ ŀƴŘ мκп C/ ŀƴŘ ŦƻǳǊ ƭƛƎƘǘ ǘǊŜŀǘƳŜƴǘǎΥ [ƛƎƘǘ όмύ 5ŀǊƪƴŜǎǎ όнύ {ƘƻǊǘ 
duration light exposure immediately after exhuming the seeds (3) and Short duration light 
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 short duration 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 some light treatments. 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 of Rumex spp could be used in weed management either with chemical or 
non-chemical methods.    
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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 
circumstances. In this study, germination behavior of two Rumex species 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 conditions Rumex crispus (curly duck) shows a peak of germination 
in autumn and one in late spring, while R.obtusifolius (broad leaved duck) seeds 
germinated greatly in late autumn, winter and spring, all in presence of light. R.crispus 
seeds became more sensitive to light when buried in dry soil and germination increased in 
full light condition, while dormancy of R.obtusifolius seeds seemed to alleviate more 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 requirements. Information gained in 
this study would be useful in developing weed control programs for this species. 
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Ludwigia sedioides, an 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. 
The knowledge 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 of L. sedioides. 
In the first experiment, three 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 significantly 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 
investigated 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 suggested as an 
ecologically sound management approach to prevent further spread of L. sedioides.  
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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 conducted in Karaj in 2011 to evaluate the biology and control of Triticum 
boeticum Boiss (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 were arranged as factorial. The first factor was temperatures at six levels (5, 10, 
мрΣ нлΣ нр ŀƴŘ ол ϲ/ύΣ ŀƴŘ ǎŜŎƻƴŘ ŦŀŎǘƻǊ ǿŀǎ ƻǎƳƻǘƛŎ ǇƻǘŜƴǘƛŀƭ ŀǘ ŦƻǳǊ ƭŜǾŜƭǎ όлΣ-4,-8,-12 
bars). Herbicide treatments (diclofop methyl, fenoxaprop-p-ethyl, clodinafop-propargyl, 
isoproturon + diflufenican, sulfosulfuron, metribuzin, mezosulfuron + iodosulfuron, 
pinoxaden, and haloxyfop-r-methyl) were applied at recommended doses at two 
phenological stages of wheat and T. boeticum separately. Results showed a significant 
decrease in germination parameters at different temperatures by increasing osmotic 
ǇƻǘŜƴǘƛŀƭΦ !ƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ол ϲ/ ŎŀǳǎŜŘ ŀ ŘŜŎƭƛƴŜ ƛƴ ǘƘŜ ƎŜǊƳƛƴŀǘƛƻƴ ƻŦ T. 
boeticum to zero percent. Greenhouse study indicated that weed biomass was reduced by 
all herbicide treatments at both phenological stages two months after herbicide 
application. Herbicides pinoxaden, sulfosulfuron and clodinafop-propargyl resulted in the 
highest reduction of 70.4, 75.4 and 77.5%, respectively, compared 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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Iva xanthiifolia Nutt. (burweed marshelder) is a serious allergenic wind-pollinated 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 less attention in CEE and has not been investigated systematically so far. 
Given this current trend, it seems likely that I. xanthiifolia may create significant problems 
for agriculture but also for human health in the medium term.   
We provide an analysis of its spread dynamics in ten countries of CEE including Austria, 
Croatia Czech Republic, Germany, Hungary, northern Italy, Slovakia, Slovenia, Serbia and 
Switzerland. We extracted distribution records of I. xanthiifolia from a wide range of 
sources (floristic literature, 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 
niche-based predictive modelling was used to assess the invasion risk of the study region 
and its agricultural area by I. xanthiifolia under current climate. Moreover, different 
management strategies to halt or slow down its future spread will be evaluated.  
In CEE, the spread pattern indicates a distinct lag phase for I. xanthiifolia, since the 
cumulative number of all records was scarce until 1950, but has sharply increased since 
then. Initially occupying mainly ruderal habitats, I. xanthiifolia started to invade crop fields 
since the late 1950s. Approximately 10% of all records of I. xanthiifolia for which habitat 
information was available, have been collected in crop fields and more than three-fourths 
of it after 2000. It is presently a common agricultural 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 study region is prone to be invaded by I. xanthiifolia under 
current climate conditions. Spring-sown crops like maize, sunflower and sugar beet 
followed by soybean are most at risk of being invaded by the species. Our results suggest 
that I. xanthiifolia may cause further impacts in crop fields most likely in agricultural areas 
in the warm and continental parts of the study region. 
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A field survey was conducted to assess the occurrence of Solanum elaeagnifolium Cav. 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 presence of S. elaeagnifolium in 
field crops, on roadsides, fallow lands, ground for livestock feeding, and around water 
resources. Different crops were found suffering from the effects of this weed including 
vegetables and fruit trees. The weed density was 10 to 60 plants per m2 and populations 
extended along the whole valley while weed individuals exhibited a wide morphological 
variation. Hot pepper (Capsicum annuum) was most heavily infested, while the weed was 
destructive in citrus (Citrus spp.) and olive (Olea europaea) orchards on certain sites. 
Except metribuzin, all post-emergence herbicides reduced weed growth and fruit 
production compared with the control. The reduction of shoot dry weight ranged between 
12 to 78% of the control. 2,4-D isoocotyl ester (0.93 a.i lha-1), trichlopyr (1.38 l a.i ha-1) and 
glyphosate (2.88 l a.i ha-1) were most effective and reduced the weed shoot dry weight by 
78, 67 and 57% of the control, respectively. However, none of the herbicides prevented 
weed re-vegetation although differences in weed density and stature between herbicides 
treatments were evident. Additional treatment of the re-vegetated weed severely reduced 
its density and growth. It is concluded that S. elaeagnifolium is an invasive, troublesome 
noxious weed recently introduced to Jordan while more than a single application of most 
effective translocated herbicides was necessary to exhaust weed recovery. 
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The success of Digitaria sanguinalis on 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 dormancy. The objective of this work was to study environmental 
effects on plant growth, seed production and dormancy in D. sanguinalis. Three 
experiments were done during summers of 2011 and 2012. Field experiments were carried 
out with five replications each. Treatments 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 combining 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 fiŜƭŘ ƻŦ CŀŎǳƭǘŀŘ ŘŜ !ƎǊƻƴƻƳƝŀ ό¦ƴƛǾŜǊǎƛŘŀŘ ŘŜ .ǳŜƴƻǎ !ƛǊŜǎΣ !ǊƎŜƴǘƛƴŀύΦ !ǘ 
the end of experiments biomass and tillers per plant were determined and seeds were 
ŎƻƭƭŜŎǘŜŘΦ DŜǊƳƛƴŀǘƛƻƴ ǘŜǎǘǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀ ƎǊƻǿǘƘ ŎƘŀƳōŜǊ ŀǘ нлκолϲ/ όуκмсƘύ ǿƛǘƘ 
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 low R : 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 highest number 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 affecting D. sanguinalis seed dormancy. 
Competition with soybean reduced the growth and seed production of the weed. 
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This study is the analysis of the quarantine procedure to determine the amount of weed 
seeds contained in the exported anise (Pimpinella anisum L.) to foreign countries during 
the 2010-2011 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 full-aleatory sampling. 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 seeds corresponds to a 0.38 % seed admixture on a 
weigh basis. These weed seeds belong to 11 botanical families (Amaranthaceae, 
Primulaceae, Apiceae, Asteracea, Brassicaceae, Euphorbiaceae, Papeveraceae, Lamiaceae, 
Rubiaceae, Poaceae, Leguminosae) including 15 major weed species. Among them 
Amaranthus albus L., Anagallis arvensis L. , Bifora radians Bieb., Centaurea cyanus L. , 
Caucalis platycarpos L., Descurania sophia (L.), Erysimum repandum L., Euphorbia spp., 
Fumaria parviflora Lam., Galeopsis bifida Boen., Galium tricornutum Dandy., Lolium 
temulentum L., Myagrum perfoliatum L. , Neslia apiculata Fisch., Sinapis arvensis L. and 
Vicia spp. had the highest contamination rates. In this study, the rate of weed 
contamination in Anise seeds can be acceptable. However, the seeds of anise were, 
contaminated with weed seeds in spite of beeing seed cleaned by selectors. This shows 
that well-developed technical specifications for the prevention of contamination need to 
be observed by seed cleaning selectors.  
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Orobanche and Phelipanche spp. (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 plants.Phelipanche aegyptiaca (Pers.) Pomel and Orobanche cumana Wallr. 
seeds were used for determining the germination induction capacity of polymeric particles 
in this study. P. aegyptiaca seeds were collected from infested pepper and tomato fields in 
4ŀƴŀƪƪŀƭŜ ό¢ǳǊƪŜȅ). O. cumana seeds were collected from an infested sunflower field in 
¢ŜƪƛǊ ŘŀƐ ό¢ǳǊƪŜȅύΦ Nanoparticles prepared from carboxy methyl cellulose (CMC) are 
usually obtained from cell walls of green plants. In this study, CMC particles were 
synthesized using DVS as a crosslinker via a water-in-oil microemulsion polymerization 
technique. The dried CMC particles were used in loading experiments by soaking the 
particles in Nijmegen-1 solution for 24 h.  The broomrape seeds were surface sterilized and 
the sterile seeds were sown in sterile petri dishes containing wetted paper with sterile 
water. Every petri dish was stored for seven days in the dark for stratification. After this 
period, 1 ml germination stimulant (1, 5, 10 mg/L Nijmegen-1 and 1, 5, 10 mg/L loaded 
Nijmegen-1 polymeric particle) 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 integrated Altra-20.  It was observed that the 
lowest and slowest germination induction with 4.23 % was achieved with a solution of 10 
mg/L polymeric particles for P. aegyptiaca seeds at the end of the study. For O. cumana 
seeds, this result was 0.88 % with a solution of 1 mg/L polymeric particles. The highest 
germination induction was 18.92 % with a solution of 1 mg/L polymeric particles for P. 
aegyptiaca seeds. It was 2.89 % with a solution of 10 mg/L polymeric particles for O. 
cumana seeds. The germination reached 0.79 % for P. aegyptiaca seeds and 4.66 % for O. 
cumana seeds in the control groups. All data were analyzed by using SPSS 17.0 for 
Windows and levels of statistical significance of 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 long-term protection in control method of parasite 
plants.  
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In Japan, soil moisture of soybean fields is often excessive as many of these fields are 
converted paddy fields. In addition, the fields 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 excessive soil moisture on 12 upland weeds were 
ŜǾŀƭǳŀǘŜŘΦ {ŜŜŘǎ ǿŜǊŜ ōǳǊƛŜŘ ƛƴ ǇƭŀǎǘƛŎ ōƻȄŜǎ όмно Ҏ тр Ҏ рр ŎƳύ ǘƘŀǘ ǿŜǊŜ ǇƭŀŎŜŘ ƛƴ ǘǿƻ 
locations of different water levels: a moist location where the groundwater level reached to 
10 cm below the soil surface in the box, and a control location with upland conditions. 
Experiments were conducted over three years (2010-2012). In 2010, seedling emergence 
rates were increased in moist soils compared with dry upland soils for 7 species, including 
Echinochloa crus-galli and Bidens frondosa. However, this increase was observed only in B. 
frondosa in 2011. In that year, seedling emergence rates were reduced in 5 species 
including E. crus-galli and Amaranthus hybridus. We hypothesize that the effects of 
excessive soil moisture 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 dormant E. crus-galli and A. 
hybridus seeds was reduced but seedling emergence of non-dormant E. crus-galli and A. 
hybridus seeds was increased or unaltered in moist soils. 
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Most weed species acquire different types of seed dormancy because of some ecological 
adaptations 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.) (Velvetleaf) 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, 4, 8, 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 that A. theophrasti seeds 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 of A. theophrasti 
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 A. theophrasti possesses a physical type of dormancy and 
seed coat is the major constraint against its germination. 
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Crop density is one of the usage tools in sustainable agriculture to carry out integrated 
weed management. This study was conducted in research field of Ferdowsi University of 
Mashhad, Iran. Four levels of corn densities (5, 6, 7 and 9 plant /m2) and four levels of 
species diversity were used including complete control, broad leaved control (corn and 
grass weeds), grass control (corn and broadleaves) and without control (corn, broadleaves 
and grass weeds) by 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 (SY) of corn were 
measured. Results showed that TDMc was minimum at 9 and 5 plant /m2 in the early 
growth period, while it was highest at 9 plant/m2 by the end of the growth period. Also, 
TDMc increased by 46%  with increasing density in the weed free control. The same trends 
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 density. Furthermore, inter-
competition at 9 and 7 plant /m

2
 was more effective than intra-competition, but 

competition had no significant influence on SY at low density (5 and 6 plant /m2). 
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Wild barley (Hordeum spontaneum L.) is an annual invasive weed that in recent years has 
become increasingly problematic in Iranian wheat cropping. Knowledge of patterns of 
annual emergence of this species should 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 at 3-day intervals until no emergence occurred any 
more. Non-linear 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 province population was the first in which seedlings emerged  
after receiving 67 growth degree days (GDD) followed by the Khorasan province 
populations which emerged 2-weeks later (76.6 GDD). Tehran and Ghazvin provinces 
populations showing similar patterns appeared in 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 where seed populations collected. For instance, the 
commencement of emergence was with a significant delay in populations from relatively 
warm climates. 
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The genus Salvia (Lamiaceae) includes nearly 900 species. Salvia sclarea L. populations 
were collected from Tokat province during the 2012 growing period near the cities of 
Resadiye, Artova, Almus, Turhal. The essential oils from the dry aerial parts of S. sclarea 
were obtained by hydrodistillation and analyzed by gas chromatography-mass 
spectrometry. A total of 44 compounds were identified in total oil composition. Major 
components of the essential oil from wŜǎŀŘƛȅŜ ǎŀƳǇƭŜ ǿŜǊŜ CŜƴŎƘŜƴŜ όнпΦлф҈ύΣ ʲ-Pinene 
όноΦрф҈ύΣ /ŀǊȅƻǇƘȅƭƭŜƴŜ ƻȄƛŘŜ όмрΦрп҈ύΣ /ƻǇŀŜƴŜ όуΦтт҈ύ ŀƴŘ ʰ-Terpieol (4.36%) while 
ǘƘŜǎŜ ƻŦ !ǊǘƻǾŀ ǿŜǊŜ ʲ-Pinene (23.29%), Fenchene (22.00%), Caryophyllene oxide 
όмфΦтт҈ύΣ ʰ-Terpieol (8.10%) and Isocaryophyllene (6.31%). Similarly, major components of 
plants from Almus ǿŜǊŜ ʲ-Pinene (34.76%), Fenchene (21.15%), Caryophyllene oxide 
όммΦпн҈ύΣ ʰ-¢ŜǊǇƛŜƻƭ όфΦом҈ύ ŀƴŘ ʲ-Bourbonene (5.11%). Major components of Turhal (A) 
ǿŜǊŜ ŎŀǊȅƻǇƘȅƭƭŜƴŜ ƻȄƛŘŜ όмсΦрм҈ύΣ CŜƴŎƘŜƴŜ όмрΦфл҈ύΣ ʲ-Pinene (12.95%), 
Camphor(5,97%) and Isocaryophyllene (4.96%), while major components of Turhal (B) were 
CŜƴŎƘŜƴŜ όнрΦлу҈ύΣ ʲ-Pinene (16.86%), Caryophyllene oxide (11.35%), Isocaryophyllene 
όпΦлл҈ύ ŀƴŘ ʰ-Terpieol (3.85%). These results show the wide diversity of major 
components of essential oils among S. sclarea populations. 
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Euphorbia maculata and E. heterophylla, two 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 contributed to this invasion we aimed to determine their cardinal temperatures of 
germination. A laboratory experiment was conducted at constant temperatures including, 
млΣ мр Σ нлΣ олΣ орΣ пл ŀƴŘ пр ϲ/ ǿƛǘƘ ŀ Řŀƛƭȅ ŀƭǘŜǊƴŀǘƛƴƎ ǇƘƻǘƻǇŜǊƛƻŘ όмп Ƙ ƭƛƎƘǘκмл Ƙ ŘŀǊk) 
in a completely randomized design with eight replications in Ferdowsi University of 
Mashhad. Non-linear regression methods were used, including five-parameter Beta (FPB) 
and Intersected-lines (ISL). E. maculata did not germinate at temperatures below 20ϲ/Φ ¢ƘŜ 
lowest and the highest germination percentage and germination rates were observed at 25 
ŀƴŘ орϲ/Σ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ ƘƛƎƘŜǎǘ ŀƴŘ ǘƘŜ ƭƻǿŜǎǘ ƎŜǊƳƛƴŀǘƛƻƴ ǊŀǘŜ ŦƻǊ E. heterophylla 
ǿŜǊŜ ммΦн ŀƴŘ мΦоп ǎŜŜŘ ҈κŘŀȅ ŀǘ ор ŀƴŘ прϲ/Σ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ ƘƛƎƘŜǎǘ germination 
percent of this species (76.5-80%) occurred within the range of 25-орϲ/Φ .ŀǎŜ ǘŜƳǇŜǊŀǘǳǊŜΣ 
ƻǇǘƛƳǳƳ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ŎŜƛƭƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ǿŜǊŜ мфΦтΣ пл ŀƴŘ птϲ/ ŦƻǊ E. maculata and 
млΣ оо ŀƴŘ птΦтϲ/ ŦƻǊ E. heterophylla, respectively.     
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Amplified fragment length polymorphism (AFLP) DNA markers were used to assess the 
genetic diversity and relationships between 55 accessions of genus Aegilops, including the 
species Aegilops triuncialis L. (UUCC), Aegilops geniculata Roth (MMUU), Aegilops 
cylindrica Host (CCDD) and Aegilops umbellulata 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 products. 50 Aegilops accessions were 
analyzed using the data analysis software, unweighted pair-group method arithmetic 
average (UPGMA) method and numerical taxonomy and multivariate analysis system 
(NTSYSpc-2.02k). 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 groups. Aegilops species having U genome 
clustered together and A. cylindrica host was out grouped. 
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Crop biomass is used in co-fermentation with animal manure to produce biogas, as a 
durable alternative to fossil fuel. The digestate, the leftover after anaerobic digestion, is 
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. Conditions inside biogas plants can 
be extreme, leading to thermal, biological or chemical inactivation of the seeds. Potentially 
high-risk species include those with hard seeds (physical dormancy). In this study, the 
probability that weed seeds survive exposure to the conditions in biogas reactors was 
investigated. Seed survival chances were estimated for a range of weed species in 
ŜȄǇŜǊƛƳŜƴǘŀƭ ōŀǘŎƘ ǊŜŀŎǘƻǊǎ όотϲ/Τ ол Ř ŜȄǇƻǎǳǊŜ ƛƴ сл [ ǊŜŀŎǘƻǊǎΤ ten species, Abutilon 
theophrasti Medik., Datura stramonium L., Erodium cicutarium (L.) Aiton, Geranium 
pusillum L., Malva neglecta Wallr., Vicia tetrasperma (L.) Schreb, Bromus secalinus L., 
Lycopersicon esculentum L. (tomato), Rumex obtusifolius L., and Stachus arvensis L.)) and 
commercial continuous biogas reactors (CSTR)( 40-пмϲ/Τ м-9 d exposure; reactor 1, 800 m3, 
HRT 35 d; reactor 2, 2000 m3, HRT 70 d; five species, A. theophrasti, M. neglecta, 
Chenopodium album L., Fallopia convolvulus ό[Φύ !Φ [ǀǾŜΣ ŀƴŘ L. esculentum). Batches of 
100-300 seeds were exposed inside small fine-meshed 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 ability to 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 water-impermeable layer 
όҖ м҈ύΦ !ƳƻƴƎ ǘƘŜ ōŜǎǘ ǎǳǊǾƛǾƛƴƎ ǎǇŜcies were Abutilon theophrasti (batch reactor), Malva 
neglecta (continuous reactor) and Chenopodium album (continuous reactor). Tomato 
appeared to be a good model species for species without, but not for species with physical 
dormancy. In large-scale commercial 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 reactor that could not be traced back to changes in important process 
parameters. Especially seeds of C. album were likely to survive the biogas chain, due to the 
combination of high seed production and survival probability in commercial biogas 
reactors, although in low numbers. 
This research was made possible thanks to the German Federal Ministry of Food, 
Agriculture and Consumer Protection; Agency for Renewable Resources. 
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The germination physiology of Cuscuta approximata Bab. (alfalfa dodder) was investigated 
in this study. ¢ƘŜ ǎŜŜŘǎ ƻŦ ŀƭŦŀƭŦŀ ŘƻŘŘŜǊ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ŀƭŦŀƭŦŀ ŦƛŜƭŘǎ ƛƴ 9ǊŎƛǒΣ ŘƛǎǘǊƛŎǘ 
of Van in 2010. It was detected that 98 % of the alfalfa dodder seeds were viable. In order 
to determine the maximum and minimum germination temperature of seeds, they were 
treated with sulfuric acid for 30 minutes. However, no any germination was observed. In 
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 temperature 
ƻŦ ннϲ/ ŀƴŘ ƛƴ ǘƘŜ ŘŀǊƪ ŦƻǊ ƎŜǊƳƛƴŀǘƛƻƴΦ {ŜŜŘǎ ǘǊŜŀǘŜŘ ǿƛǘƘ ǎǳƭŦǳǊƛŎ ŀŎƛŘ ŘƛŘ ƴƻǘ ƎŜǊƳƛƴŀǘŜ 
while the seeds kept at room temperature for 133 days reached 50.3% germination. The 
highest germination rate (82%) was obtained with 5-minute sulfuric acid treated seeds 
thereafter stored at нȏ/ for 28 days in 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. 
 
  



  SESSION I: WEED BIOLOGY  I ς Poster presentations                                              43                                          
 

16th EWRS Symposium 2013, Samsun 
 

Seasonal pattern in field emergence of some monocot weed species 
 

DΦ YŀȊƛƴŎȊƛΣ ½ǎΦ IƻŦŦƳŀƴƴŞ tŀǘƘȅΣ aΦ bŀƎȅ 
Kaposvar University, Department of Botany and Plant Production, H 7401- YŀǇƻǎǾłǊΣ Dǳōŀ 

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 preferpost-emergence herbicide treatments as compared to 
the pre-emergence ones, long term effects of some soil herbicides do not apply any more. 
Reducing the application of soil herbicides resulted in inreasing weed populations of some 
lately-emerged monocots, such as Setaria and Panicum species in Hungary. The good weed 
control effect of post-emergence treatments greatly 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 seasonal patterns of field emergence of 
nine monocot weeds [Digitaria sanguinalis (large crabgrass), Echinochloa crus-galli 
(barnyardgrass), Panicum capillare (witchgrass), P. dichotomiflorum (fall panicgrass), P. 
mileaceum (common millet), P. riparium, Setaria pumila (yellow foxtail), S. viridis (green 
foxtail), Sorghum halepense (Johnsongrass)]. At the beginning of October 2011 plastic pots 
(25 cm in diameter) were digged into the soil under field conditions at an experimental 
ŦƛŜƭŘ ƻŦ YŀǇƻǎǾłǊ ¦ƴƛǾŜǊǎƛǘȅ όIǳƴƎŀǊȅ). The pots were filled with a soil mixture. 100-100 
freshly harvested seeds/caryopses of each weed species were mixed into the top 2 cm soil 
layer of each pot in four replicates. Seed emergence was evaluated weekly throughout a 
year (from the beginning of Oct 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 beginning of April 
of the next year, with a germination peak of S. pumila (26%). The germination peak of S. 
viridis happened one month later (at the beginning of May). Germination peaks of S. 
halepense and D. sanguinalis were in the middle of April and middle of May, respectively. 
The majority of monocot weed species has a germination peak at the beginning of May: (E. 
crus-galli, Panicum species except P. riparium whose germination peak was at the end of 
May). Only very low germination occurred in the case of P. dichotomiflorum (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 percentages were obtained.  
The rank of order among species regarding the total seedling emergence within a year is 
the following: D. sanguinalis (77.75%)>S. pumila>P. capillare > P.mileaceum >S.halepense 
>E. crus-galli >S.viridis>P.riparium>P.dichotomiflorum (2.75%). 
!ŎƪƴƻǿƭŜŘƎŜƳŜƴǘΥ ¢Ƙƛǎ ǿƻǊƪ ǿŀǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ ¢#aht-4.2.2.A-11/1/KONV-2012-
0039 project. 
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An aspect of invasion biology is the identification of common traits of invasive species. A 
previous study that compared resource-use efficiency and phenotypic plasticity of invasive 
and non-invasive climbing plants in South-eastern Queensland under different light 
conditions indicated that invasive species tend to have a more efficient use of light and 
carbon compared with non-invasive counterparts, while non-invasive species have a 
greater water-use efficiency. Furthermore, the invasive species were shown to have a 
lower leaf construction cost and greater plasticity in such structural traits as 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 species grown under 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 invasive species showed greater phenotypic plasticity than the non-invasive 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 intercellular airspace, less 
lignin, thicker palisade layer). Newly introduced or naturalised plants could be screened for 
these kinds of traits, but many of these are taxon-specific so broad generalisations cannot 
be made. 
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Jimson weed is a common annual 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 fertilizer (0, 150 and 300 kg ha-1) and two levels of vermicompost (3 and 6 ton 
ha-1) on the seed quantity and seed quality of this weed. It was found that when Jimson 
weeds received 300 kg ha

-1
 N fertilizer they had two- times larger architecture and higher 

mean seed dispersal distance than the ones in control. In the case of vermicompost, when 
plants received 6 ton ha-1 they produced 30 % more branches than the ones in control. 
They were also 20% shorter than the plants received N fertilizer. Plants fertilized by 300 kg 
ha-1 N produced 25% more seeds than those fertilized with 6 ton ha-1 vermicompost. When 
plants received 300 kgha-1 N or 6 ton ha-1 vermicompost they had 25 and 30 % higher seed 
vigor than the controlled ones, respectively. Results showed that applying vermicompost 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 effect of the seed 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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The aim of this study was to predict the emergence time of shoots in populations of 
Sonchus arvensis L. (perennial sow-thistle) in relation to initial root size, soil temperature 
and burial depth. We also aimed to describe shoot emergence in terms of the relative 
depletion rate of the roots and accounted for temperature dependent respiration. In 
ǘŜƳǇŜǊŀǘǳǊŜ ŎƻƴǘǊƻƭƭŜŘ ŘŀǊƪ ǊƻƻƳǎ όпΣ у ŀƴŘ муϲ/ύΣ ŘƛŦŦŜǊŜƴǘƭȅ ǎƛȊŜŘ Ǌƻƻǘǎ ƻŦ S. arvensis 
were planted 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. Below-ground shoot 
length development over time was dependent on initial root size and temperature, but not 
on planting depth. The developed model allows for a prediction of changes in emergence 
time of S. arvensis under elevated temperature scenarios and can be used, together with 
crop information, to develop future weed control strategies. 
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The study was conducted to detect morphology and genetic diversity of 50 smallflower 
umbrella sedge accessions from different rice fields in the Marmara and Black Sea region in 
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 area (cm

2
), leaf 

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 above-ground  were measured. Morphological parameters were tested 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 (PCA) and hierarchical 
clustering. PCA was performed using SPSS including the 11 quantitative characters. The 
hierarchical cluster analysis based on quantitative characters clearly separated C. difformis 
populations. The principal component analysis for eleven quantitative morphological 
parameters that showed significant variation indicated that the first three PCs with eigen 
ǾŀƭǳŜǎ җм ŀŎŎƻǳƴǘŜŘ ŦƻǊ улΦлт҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ǾŀǊƛŀǘƛƻƴǎΦ  aƻǊǇƘƻƭƻƎƛŎŀƭ ǎƛƳƛƭŀǊƛǘȅ ŀƳƻƴƎ 
populations ranged from 75% to 100%. Genetic variations 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 dendrogram was constructed 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 molecular weight 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 locations. The data were 
analyzed by hierarchical cluster analysis and showed distinct differences between 
populations. Genetic and morphological relationships among populations were not 
correlated with geographical distance. The influence of agricultural practices, crop 
characteristics, geographic location and herbicide on low differentiation of C. difformis 
populations is discussed.  
 
This project was ǎǳǇǇƻǊǘŜŘ ōȅ ¢¦.T¢!Y-TOVAG  (Project no. 108O371) 
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Himalayan balsam (Impaties glandulifera) is 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 riparian zones 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. The objective of our research was to 
evaluate the genetic diversity of populations different in geography and habitats. This is 
why we selected populations of I. glandulifera from various places of Lithuania for our 
investigations. Genetic diversity of I. glandulifera populations was evaluated using two 
molecular methods: simple sequence repeats (SSR) and randomly amplified polymorphic 
DNA (RAPD). A total of 300 I. glandulifera individuals were examined. Six SSR markers were 
represented by two different alleles, fragment size ranged from 100 to 156 bp. For 
Lithuanian I. glandulifera populations observed heterozygosity (Ho) ranged from 0 to 1, 
mean being 0.5, expected heterozygosity (He) ranged from 0.2 to 0.5, mean being 0.4. Eight 
RAPD markers were represented by 18 and 30 DNA bands each, in total 188 bands were 
recorded as polymorphic. Percentage of polymorphic DNA bands in I. glandulifera 
populations were between 40 and 56 %, Nei's gene diversity interval was 0.115ς0.165 and 
Shannon's information index ranged between 0.179ς0.255, pairwise genetic distances 
between populations were 0.088ς0.259. In conclusion, our study indicates various ways of 
introduction of I. glandulifera to Lithuania.  
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White mustard (Sinapis alba) is one of the most important weeds in cereals in the Turkish 
Republic of Northern Cyprus (TRNC). S.alba is 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 orƛƎƛƴŀǘƛƴƎ ŦǊƻƳ ¢ǳǊƪŜȅ όTȊƳƛǊ-.ƻǊƴƻǾŀύ ŀƴŘ ŦǊƻƳ /ȅǇǊǳǎ ό¢ǸǊƪƳŜƴƪǀȅύΦ ¢ƘŜ 
germinated seeds at different temperatures (5ϲ/, млϲ/, мрϲ/, нлϲ/, нрϲ/, олϲ/, орϲ/ύ ǿŜǊŜ 
counted and germination rate was calculated. Those experiments were conducted in petri 
dishes. One of the /ȅǇǊǳǎ ǇƻǇǳƭŀǘƛƻƴ ό¢ǸǊƪƳŜƴƪǀȅύ ƘŀŘ ƘƛƎƘŜǎǘ ǊŀǘŜ ƻŦ ƎŜǊƳƛƴŀǘƛƻƴ ŀǘ р-
мрϲ/, while the Turkhish population (TȊƳƛǊ-Bornova) had the highest germination rate at 
15-олϲ/Φ ¢ƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǇƘŜƴƻƭƻƎȅ ƻŦ ¢ǸǊƪƳŜƴƪǀȅ ŀƴŘ .ƻǊƴƻǾŀ ǇƻǇǳƭŀǘƛƻƴǎ ǿŜǊŜ 
observed 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 Turkey (TȊƳƛǊ-Bornova). 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 Cyprus S. alba. Further 
investigations are needed to clearify the S. alba ecotype diversity and its implication. 
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With this research the germination biology and dormancy conditions of Salsola kali subsp. 
ruthenica (Iljin) Soo. (Russian thistle) that is widespread in the Middle Anatolian 
agricultural area was examined. Mostly, our research concentrated on dormancy-breaking 
treatments. We researched at 2, 5, 10, 15, 20, 25, 30, 35 and 40 oC for germination 
experiments. According to the research results, minimum, optimum and maximum 
germination temperatures were <2 

o
C, 20 

o
C and 40

 o
C for Russian thistle respectively. Soil 

humidity had a considerable influence on the germination of Salsola kali subsp. 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 treatments were 
applied to break seed dormancy: pre-soaking, pre-washing, pre-chilling, pre-heating, 
mechanical scarification of the seed coat and complete removal of the seed coat. The 
process of mechanical scarification resulted in the highest germination rates in our 
experiments. The statistical analyses were performed by Minitab 15 packet programs 
(MSTAT C 15.1.30). 
  



  SESSION I: WEED BIOLOGY  I ς Poster presentations                                              51                                          
 

16th EWRS Symposium 2013, Samsun 
 

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

U.
 
Starfinger

1
; G. Karrer

3
; U. {ǀƭǘŜǊ

2
; A. Verschwele

2
; G. Kazinczi

4
; Z. Basky

6
;
 
T. YǀƳƛǾŜǎ

6
  

P. Kudsk5; S.K. Mathiassen 5 
1Julius Kuehn Institute, Federal Research Centre for Cultivated Plants, Institute for National 

and International Plant Health, Braunschweig, Germany 
 2Julius Kuehn Institute, Federal Research Centre for Cultivated Plants, Institute for Plant 

Protection in Field Crops and Grassland 
 3Institute of Botany, University of Natural Resources and Life Sciences Vienna 

 4Department of Botany and Plant Production, Kaposvar University 
 5Department of Agroecology, Aarhus University 

 6Plant Protection Institute, Hungarian Academy of Sciences 
uwe.starfinger@jki.bund.de 

 
 

¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ ƛǎ ŎǳǊǊŜƴǘƭȅ ŦǳƴŘƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ άI![¢ !a.wh{L!έ ŜȄŜŎǳǘŜŘ ōȅ 
a multi-national consortium. The project aims at improving the knowledge about the 
invasive alien common ragweed (Ambrosia artemisiifolia, Asteraceae) in order to develop 
measures for the prevention of further spread, eradication, containment and control of the 
species. As a 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 chloride) to determine the following features:  
proportion of living, dormant and dead seeds in fresh and stored seed lots, 
ǎŜŜŘǎΩ ŀōƛƭƛǘȅ ǘƻ ǎǳǊǾƛǾŜ ƘŜŀǘ ƛƴ ŘƛŦŦŜǊŜƴǘ ŎƻƴŘƛǘƛƻƴǎΣ 
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. cutting and herbicide 
treatment. The results allow first recommendations on the choice of control measures. 
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Municipalities need an easy control system for assessing the effectiveness of their fight 
against common ragweed (Ambrosia artemisiifolia L.). The aims of the study are: to 
evaluate the local - Saint-Priest town (about 3000 hectares) - common ragweed fight 
during the last three years (2010-2012), to compare the Ambrosia (A) soil pollen 
percentages (%) with the A airborne pollen % of a pollen trap, set between 5-7 km from the 
sampling sites at the Lyon-Bron meteorological center.  
The pollen soil dust flux method is used ό5ŞŎƘŀƳǇ ŀƴŘ aŞƻƴ нлммΣ нлмнύΦ These studies 
were carried out with the same material, each year on the same date in day near, i.e. 
during the 30th week at the start of the A pollen release and about at the end, during the 
38th week. Control of A pollen at the start of the season is necessary to know what is 
remaining from the last season. Pollen were collected on the same dirt tracks: 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 team. ¢ƘŜ /ƻǳǊΩǎ 
pollen trap is used at the same site since 30 years. Filters are the same. 
Studied criteria are A % versus total pollen, A pollen numbers/dust gram and /kilometer. At 
the start of the pollination seasons, A pollen % are less than 2% of the total flora, so the 
identified pollen at the end, are essentially those fallen during the season. From 2010 to 
2011: A pollen % always decreased, A pollen/dust gram decreased once, A pollen/km 
decreased everywhere. From 2011 to 2012: A pollen %, A pollen/dust gram A pollen/km 
increased in two sites and decreased in the town center. A 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 pollination period. Distribution of 
vegetation pollen is different at any time and varies each year, it depends on the 
meteorological conditions of the year. The high rates of Cedrus pollen in 2011 (24% in front 
of 2-3% in 2010-2012) are partly responsible for reduction of A pollen %. So the more 
reliable criterion is pollen number/km. 
From 2010-2011 soil A pollen have decreased everywhere, from 2011-2012, they have 
increased in the technologic park and the agricultural area but they have decreased in the 
town where the most of the population lives. The pollen trap gives results always close the 
same week. However, between 2010 and 2011, airborne A pollen have increased by 30%, 
whereas between 2011 and 2012 they have decreased by 25%. 
 

 



  SESSION I: WEED BIOLOGY  I ς Poster presentations                                              53                                          
 

16th EWRS Symposium 2013, Samsun 
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Thlaspi arvense, Camelina sativa, C. microcarpa and Neslia paniculata are four 
Brassicaceae family species that are becoming rare in North-Eastern Spain. Conversely, 
both T. arvense and C. sativa are being investigated as oilseed crops in North America for 
industrial/biofuel purposes. C. microcarpa could have similar productivity characteristics as 
C. sativa, while the potential benefits of N. paniculata are largely unknown. Knowledge 
about the timing of emergence of these species could be helpful for either conservational 
or production purposes. 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 1 m2 plots in September (Morris, USA) and November (Lleida, 
Spain) 2011 at a rate of 1000 seeds/plot, with four replications. Emergence of seedlings 
was followed weekly until May. The emergence of the two populations of T. arvense was 
similar in Lleida and in Morris; the Spanish population presented a higher peak in spring 
than in autumn-winter, while the USA population presented similar emergence peaks. C. 
microcarpa also presented similar emergence behavior in both sites, but C. sativa did not 
have any spring emergence in Lleida, while in Morris, it did present some additional 
emergence. Finally, N. paniculata presented 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 spring.  
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Sprouting ability of different parts of the taproot of Anthriscus sylvestris 
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Anthriscus sylvestris is 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 during flowering. A. sylvestris is 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 collected in autumn 2010 at van Etten, NY, USA and stored 
ŀǘ пϲ/ ƛƴ Ƴƻƛǎǘ ŎƻƴŘƛǘƛƻƴǎΣ ǿŜǊŜ Ŏǳǘ ƛƴǘƻ мΣ нΣ п ƻǊ у ŎƳ ƭŜƴƎǘƘǎ ŦǊƻƳ ǘƘŜ ǳǇǇŜǊ όŜȄŎƭǳŘƛƴƎ 
the upper 1 cm), middle and lower parts of the root in spring 2011 and tested in a 
greenhouse in Ithaca, NY, USA. Lƴ 9ȄǇŜǊƛƳŜƴǘ нΣ ǘŀǇǊƻƻǘǎ ŎƻƭƭŜŎǘŜŘ ƛƴ ¢ǊƻƳǎǄΣ bƻǊǿŀȅ ƛƴ 
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 buried at 2, 8 and 17 cm soil depth in large pots in both trials. Another 
ŜȄǇŜǊƛƳŜƴǘ ό9ȄǇŜǊƛƳŜƴǘ оύ ǿŀǎ ǎŜǘ ǳǇ ƛƴ )ǎΣ bƻǊǿŀȅ ǿƘŜǊŜ 4 cm root fragments from the 
upper root part with or without the upper 1 cm were planted at 2 cm soil depth in pots in a 
greenhouse in April, May and August 2012.  In all trials 10-12 root fragments per treatment 
were planted. Sprouting (emerged) of root fragments was assessed 1-3 months after 
ǇƭŀƴǘƛƴƎΦ {ǇǊƻǳǘŜŘ ƻǊ ƴƻǘ ǎǇǊƻǳǘŜŘ ǿŀǎ ŀƴŀƭȅǎŜŘ ŀǎ ŀ ōƛƴŀǊȅ ǊŜǎǇƻƴǎŜ ǾŀǊƛŀōƭŜ ǿƛǘƘ Ψproc 
glƛƳƳƛȄΩ ό{!{ύ with root parts, 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. 
Therefore 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 included and the 
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 upper 4-5 cm of the root and deep burial greatly 
inhibited emergence, mouldboard ploughing may effectively control this species. These 
results also indicate that handweeding by removing the above-ground shoot and the upper 
4-5 cm of the root could control the species in smaller areas.  
 
 
 



  SESSION I: WEED BIOLOGY  I ς Poster presentations                                              55                                          
 

16th EWRS Symposium 2013, Samsun 
 

Reduced sprouting from perennial weeds in autumn 
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The rhizomatous species Elytrigia repens, Equisetum arvense and Tussilago farfara, and 
Cirsium arvense and Sonchus arvense, with plagiotropic roots, are the most troublesome 
perennial weeds in Nordic agriculture. Non-chemical control is mainly based on depletion 
of storage reserves using fragmentation, which stimulates sprouting, followed by 
destructive cultivation. However, the 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/rhizome 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 re-sprouting tested from intact root/rhizome systems and 
fragments. Question iv was mainly investigated in a climate chamber experiment with C. 
arvense and S. arvense. Re-sprouting 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 poor growth conditions. For E. repens the 
reduction was mainly shown as reduced shoot:rhizome ratio. Re-sprouting from fragments 
varied with season in all species except C. arvense. The climate chamber experiment 
indicated that short photoperiod in combination with high temperature induced sprouting 
reduction in S. arvense. 
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Ambrosia spp. (ragweed) in Israel - an allergenic invasive plant 
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The genus Ambrosia spp. is an invasive plant in Europe, Asia and Australia. In recent years 
Ambrosia spp. invaded vast areas in Israel. The species widespread in Israel are A. 
confertiflora and A. tenuifolia, which are perennial plants. A. confertiflora is 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 germinated, it reproduces mainly by rhizome. The rapid spread of both species in 
Israel is attributed to their efficient vegetative reproduction by rhizome. Our experiments 
showed that in a single 10 L pot of dry soil taken from an infested field with A. confertiflora 
more than 670 shoots were sprouted during five months, and a single plant of A. tenuifolia 
developed 210 shoots after three months. It appears that ragweed invaded Israel via 
contaminated shipments of imported grains for food and feed, spread along roads, streams 
and railway tracks, farming vehicles and by the movement of contaminated soil.  
The Ambrosia spp. pollen grains are well known for their high allergenic effect. Allergy skin 
tests experiments examining the responses of volunteers to pollen extracts 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, with A. confertiflora 
pollen more allergenic than A. tenuifolia pollen. 
Ragweed is a noxious weed in agriculture, especially in orchards and in row crops such as 
cotton, sunflower, maize, and chickpeas. Ambrosia control experiments with various 
herbicides were carried out in the greenhouse and results show that although there is a 
response to most of the herbicides used, the treated plants recover and resume growth. 
Speices respond similarly and plant size determines the response - larger plants recover 
faster. Our data indicate the need of more research   in order to develop a cost-effective 
ragweed management program.   
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Will photoperiod requirements serve as a barrier to establishment of Ambrosia 
artemisiifolia in Sweden? 
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Ambrosia artemisiifolia (common ragweed) has been recognized as the most serious weed 
ƛƴ /ŜƴǘǊŀƭ ŀƴŘ 9ŀǎǘŜǊƴ 9ǳǊƻǇŜ ό/h{¢ !Ŏǘƛƻƴ ά{a!w¢9wέ ŦƻǊ ά{ǳǎǘŀƛƴŀōƭŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ 
Ambrosia artemisiifolia ƛƴ 9ǳǊƻǇŜέΣ нлмнύΦ ¢Ƙƛǎ Ǉƭŀƴǘ ŎƻƳƛƴƎ ŦǊƻƳ bƻǊǘƘ !ƳŜǊƛŎŀ 
constitutes a great threat to public 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 farming 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 short-day 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 of Ambrosia artemisiifolia to 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 will 
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 of Phytolacca esculenta ς a new urban weed in the Czech 
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Phytolacca esculenta (Phytolaccaceae) is a perennial herb native to South-east 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 in 2009 and 
2010. Laboratory and field experiments were conducted in 2010 and 2011. We tested the 
germination of fresh seeds using different pre-treatments: scarification by concentrated 
(96%) sulphuric acid (1-10 minutes), germination under different temperatures (5, 10, 15, 
нлΣ нрΣ олϲ/Σ ǎŜŜŘǎ ǎŎŀǊƛŦƛŜŘ ōȅ ǎǳƭǇƘǳǊƛŎ ŀŎƛŘ ǿŜǊŜ ǳǎŜŘύ ŀƴŘ ǇǊƛƳŀǊȅ ŘƻǊƳŀƴǘ ǎŜŜŘǎ 
ǎǘƻǊŜŘ ŘǊȅ ƛƴ ǘƘŜ ƭŀōƻǊŀǘƻǊȅΣ ƛƴ ǿŜǘ ǎŀƴŘ ƛƴ ŎƭƛƳŀǘƛŎ ōƻȄŜǎ όрϲ/ύ ŀƴŘ ƛƴ ǎƻƛƭ ǳƴŘŜǊ ŦƛŜƭŘ 
conditions from September 2010 to March 2011. Freshly harvested seeds did 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 min. ς 55 %; 10 min. ς 15 
҈ύΦ {ŎŀǊƛŦƛŜŘ ǎŜŜŘǎ ƎŜǊƳƛƴŀǘŜŘ ōŜǎǘ ŀǘ нрϲ/Φ Lƴ ǎŜŜŘǎ ǎǘƻǊŜŘ ƛƴ soil (Chernozem, 
experimental field of CULS in Prague ς Suchdol) 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 germinated at rates 0 ς 3 % 
during all terms.  
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Soft rush (Juncus effusus L.) and compact rush (J. conglomeratus L.) 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 50 -100 km from the coast. The species 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 hamper the meat 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. Although 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 above- and 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 and нлмлύ ǳƴŘŜǊ ƎǊƻǿǘƘ ŎƘŀƳōŜǊǎ ŎƻƴŘƛǘƛƻƴǎ ŀǘ )ǎ όрфϲплΩbΣ 
млϲпсΩ9Σ фл Ƴ !{[ύΦ The factors were (i) Juncus spp. (soft rush and compact rush), (ii) 
Populations from West and East Norway, (iii) Stubble heights (1 cm and 5 cm), (iv) 
¢ŜƳǇŜǊŀǘǳǊŜǎ όтΦр ϲ/Σ мнΦр ϲ/ ŀƴŘ мтΦр ϲ/ ŦƻǊ ǎƛȄ ǿŜŜƪǎύ ŀƴŘ όǾύ 5ŀǘŜǎ ƻŦ ƘŀǊǾŜǎǘƛƴƎ ŀƴŘ 
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 a three ȅŜŀǊǎ ŦƛŜƭŘ ŜȄǇŜǊƛƳŜƴǘ ŀǘ CǳǊŜƴŜǎŜǘΣ CƧŀƭŜǊ όсмϲмуΩbΣ рϲпΩ9Σ мл Ƴ 
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 carbohydrates where mono- and disaccharides were separated and quantified 
independently using sucrose, fructose and glucose as standards. Preliminary results 
showed a distinct regrowth pattern of rush species, the highest values in spring, lowest in 
July-August 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 mid-summer. Regrowth ability of 
both species depended also on temperature level and stubble height. The lowest biomass 
ȅƛŜƭŘ ǿŀǎ ƻōǘŀƛƴŜŘ ƛƴ тΦр ϲ/ ŀƴŘ ǿƘŜƴ Ǉƭŀƴǘǎ ǿŜǊŜ Ŏǳǘ ŀǘ м ŎƳ ǎǘǳōōƭŜ ƘŜƛƎƘǘΦ ¢ƘŜ ŦƛƴŘƛƴƎ 
of a reduced regrowth ability in mid-summer which indicate a distinct weak point in the 
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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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Common ragweed (Ambrosia artemisiifolia L.) is an invasive weed. It was introduced to 
Europe from North America from the end on 19th century. 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 areas mowing is the most widely used means of ragweed 
control.  
At mean plant density of 91 plant/m2 mean 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 plants. 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 June 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; percent reduction 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. 
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Bio-climatic 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 to capture local 
changes in the impact of weeds or prevalence of individual species, including local soil 
ŎƻƴŘƛǘƛƻƴǎΣ ōƛƻǘƛŎ ƛƴǘŜǊŀŎǘƛƻƴǎ ŀƴŘ ŎǊƻǇ ƳŀƴŀƎŜƳŜƴǘΦ ¢Ƙŀǘ ƛǎΣ ǘƘŜ ΨǊŜŀƭƛǎŜŘ ƴƛŎƘŜΩ 
determined by local environmental and management conditions may differ from the 
ΨŦǳƴŘŀƳŜƴǘŀƭ ƴƛŎƘŜΩ ǇǊŜŘƛŎǘŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǇƘȅǎƛƻƭƻƎƛŎŀƭ ǘƘǊŜǎƘƻƭŘǎΦ ²ŜŀǘƘŜǊ ŘǊƛǾŜƴΣ 
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 the impacts 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 growth 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 myosuroides. The model used local-scale climatic scenarios generated by the 
LARS-WG weather generator and based on the HadCM3 projections for the periods 2046 - 
2065 and 2080 ς 2099 to predict yield loss and future weed distribution. 
Although a slight northward shift in the UK range of A.myosuroides was 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 process based 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 model is currently being used to predict 
the impact of climate change on the European distribution of the invasive weed Ambrosia 
artemisiifolia. 
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Ecophysiological analysis of the nitrophily of weed species 
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The evolution of agriculture towards more intensive practices has resulted in a dramatic loss 
of weed biodiversity. In response 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 nitrogen-rich environments. Nitrophily (vs. 
oligotrophy) commonly refers to species flourishing in nitrogen-rich (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 whether this 
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 which nitrophilic and oligotrophic weed 
species differentiate. Our objective was to determine (1) whether, beyond a dichotomous 
approach, the differences of plant growth in response to soil-nitrogen supply is progressive 
from the most oligotrophic to the most nitrophilic 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 soil nitrogen (low vs. high) in a glasshouse experiment. Plant leaf area, shoot and 
Ǌƻƻǘ ōƛƻƳŀǎǎ ŀƴŘ Ǉƭŀƴǘ ƴƛǘǊƻƎŜƴ ǿŜǊŜ ƳŜŀǎǳǊŜŘ ŦƻǊ ŜŀŎƘ ǎǇŜŎƛŜǎ Ҏ ƴƛǘǊƻƎŜƴ ǘǊŜŀǘƳŜƴǘ 
combination at two dates during plant vegetative cycle. In order to answer to question 1, the 
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 and use carbon and 
nitrogen resources were calculated.  
Firstly, the response of plant leaf area to soil-nitrogen supply was strongly, positively and 
ƭƛƴŜŀǊƭȅ ŎƻǊǊŜƭŀǘŜŘ ǘƻ ǘƘŜ 9ƭƭŜƴōŜǊƎ ƛƴŘŜȄ ƻŦ ƴƛǘǊƻǇƘƛƭȅ όwчҐлΦтоΤ tҐ лΦллорύΦ {ƻΣ ǘƘŜ ƳƻǊŜ 
nitrophilic a weed 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 increased soil-nitrogen via an increase 
of the efficiency of nitrogen uptake. Besides, the more oligotrophic a species, a better 
adaptation to decreased soil-nitrogen via an increase in allocation of biomass to root (vs. 
shoot). However, these two trends explained only one part of the variability of the nitrophily 
ƛƴŘŜȄ όŀŘƧǳǎǘŜŘ wчҐлΦррΤ tҐлΦлммсύΦ ¢ƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ŀ ǊŜǎƛŘǳŀƭ ǾŀǊƛŀōƛƭƛǘȅ ǎƘƻǿǎ ǘƘŀǘΣ ōŜȅƻƴŘ 
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 preferentially very nitrophilic 
species will contribute to select species with strong capacities to take up nitrogen in the soil, 
thereby reducing leaching losses of nitrogen. Moreover, it is expected that very nitrophilic 
catch species are also competitive towards weeds, thereby contributing to reduce the bank of 
weed seeds in the soil via biological regulations. 
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Studying the resistance mechanism of chickpea (Cicer arietinum) and tomato 
(Solanum lycopersicum) to field dodder (Cuscuta campestris) 
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Field dodder (Cuscuta campestris) is a troublesome obligate above-ground 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. The aim 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 response 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 resistant 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 regime negatively 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 applied directly 
to the young unattached dodder seedling as opposed to most of ALS herbicides applied by 
spray and drench applications to dodder- parasitized chickpea and tomato genotypes. 
Combination of the resistant tomato genotype with herbicides from the ALS group reduced 
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 and its biological control agent under a 
changing climate of CO2 enrichment: management challenges for the future 
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The invasiveness of certain weeds and the impact of their biological control agents will be 
influenced by changing climate. In particular, an elevated CO2 concentration is predicted to 
alter the rate of assimilation of carbon by some invasive weeds and the performance of 
their specialist insect herbivores. Here we used Parthenium hysterophorus L., an alien 
invasive weed of global significance and Epiblema strenuana Walker (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 CO2 ŎƻƴŎŜƴǘǊŀǘƛƻƴ όррл ҡƳƻƭ Ƴƻƭ

-1
), P. hysterophorus produced significantly 

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 CO2 
ŎƻƴŎŜƴǘǊŀǘƛƻƴ όоул ҡƳƻƭ Ƴƻƭ-1). The better water use efficiency of parthenium weed under 
an elevated CO2 concentration suggest the weed has a greater ability to withstand 
prolonged periods of drought in the future. E. strenuana significantly reduced the height, 
biomass and seed production of P. hysterophorus when grown under both the ambient and 
the elevated CO2 concentration. In the presence of E. strenuana, the total seed produced 
was 30 or 60% less at elevated and ambient CO2 concentrations, respectively. Moreover, 
the moth had a negative effect upon seed quality and 45% of seeds produced were not 
filled. E. strenuana had the ability to reduce P. hysterophorus seed quantity and quality, 
under both the current and a possible future CO2 concentration. However under an 
elevated CO2 condition P. hysterophorus did produce more seeds even in the presence of E. 
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 programs. 
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Impacts of wheat row spacing, seeding rate and herbicide performance on grain 
yield and weed suppression 
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Conservation cropping systems with no-till and stubble retention benefit soil condition, soil 
carbon and water availability. In the medium to high rainfall zones of southern Australia 
and under irrigation, stubble burning is still widely practiced for weed control 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 crop yields and also 
competitive ability with weeds and its associated costs. We examined the impact of two 
wheat row spacings and five seeding rates on control of Lolium rigidum with four rates of 
diclofop-methyl below those recommended, to test the hypothesis that increasing seeding 
rate compensated for reduced competitive ability at wider rows especially when herbicide 
performance was sub-optimal. In the presence of L. rigidum, grain yield was unaffected by 
row spacing but was significantly reduced at low seeding rates, especially at lower 
herbicide rates. Grain yield of wheat was maximised when post-emergence herbicide was 
applied at 60-100% of the recommended dose at wheat densities above 300 plants/m2. 
Nevertheless, significant levels of the weed still remained in the crop at anthesis in all 
treatments. Suppression of L. rigidum was unaffected by row spacing. However, weed DM 
at anthesis ranged from around 600 g/m2 at low crop densities and with no herbicide to 
around 145 g/m2 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 continuing spread of herbicide resistance, and climate change leading to more 
adverse hotter and drier conditions. 
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Allelopathic interactions between wheat (Triticum aestivum L.) and some of 
main weeds 
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Plants can influence each other by allelopathy, which is usually harmful and sometimes is 
beneficial. Wheat and their weeds can interfere together during germination and seedling 
growth. In order to determine the effects of interaction seed to seed between wheat 
(Triticum aestivum L.) and some of its main weeds on seed and seedling growth factors, an 
experiment was carried 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 crispus L. (curly dock), Datura stramonium L. (datura), Sisiymbrium irio L. 
(London rocket), Daucus Carota L. (Carrot), Peganum harmala L. (harmel), Cardaria Draba 
(L.) Desv. (horay cress), Hordeum spontaneum C. Koch. (wild barley), and Avena ludoviciana 
Durieu (oat). Germination percentage of carrot and curly dock seeds was reduced by the 
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 %, respectively, in presence 
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. Number of roots 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 wa s reduced by adjacency of 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 significantly reduced 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 establishment, so should be acted for control and 
management of these harmful weeds. 
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Effect of temperature, CO2 and water conditions on the growth of some 
important weeds 
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The increases in air temperature, atmospheric carbon dioxide (CO2) concentration and 
water shortage are thought to be important consequences 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 of temperature, CO2 and water conditions on the 
growth of some important weeds occurring in Turkey.  
Chenopodium album L. (CHEAL), Datura stramonium L. (DATST), Xanthium strumarium L. 
(XANST), Amaranthus retroflexus L. (AMARE), Portulaca oleracea L. (POROL) and Cyperus 
rotundus L. (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 CO2 conditions. Temperature regimes were 16/30 oC as 
well as 22/36 oC (night/daytime), each with two CO2 levels (ambient ca. 450 ppm or 
elevated ca. 750 ppm). Plants grown under each temperature-CO2 regime received either 
full or half dose of water. Response of weeds to these conditions were evaluated by means 
of dry weight. 
Dry weight of all weed species were significantly lower (between 27-47 %) under half water 
conditions, regardless of temperature and CO2 conditions. Although most weeds grown 
under high temperature regime produced more biomass, this was only significant in the 
case of AMARE and DATST (41 and 46 % increases, respectively). Similarly, elevated CO2 
increased dry weight of all species as compared to ambient conditions, but the increase 
was only significant with DATST (by 48 %). Temperature-water interaction was significant 
for CYPRO. Weeds grown at 16/30 oC produced more dry weight with the half dose of 
water, but opposite plants at 22/36 oC produced more dry weights with full dose of water. 
The temperature-CO2 interaction was significant so that weed responses to increased CO2 
were negative in the case of POROL, CYPRO, CHEAL and XANST at 16/30 

o
C. Dry weights of 

POROL, CYPRO and CHEAL were reduced by around 25 % by elevated CO2 at low 
temperature regime, while this reduction was about 44 % for XANST. In contrast, elevated 
CO2 increased the biomass of all weed species significantly at 22/36 

o
C. Dry weights of C4 

weeds, such as AMARE, CYPRO and POROL were increased by 38, 39 and 57 %, 
respectively, while C3 species CHEAL, 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 and CO2. However, 
temperature and CO2 played a joint role on weed growth. Results here showed that weed 
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growth would be enhanced by higher temperature and CO2 levels. Therefore it can be 
concluded that weed control will remain an important issue under future climate 
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 (TUBITAK) for financial support 
of these studies (Project Code 110 O 184).  
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Impact of increasing atmospheric carbon dioxide (CO2) concentration on agricultural crops 
as well as weeds has been an important research topic recently. In general it is assumed 
that increasing CO2 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 important weeds alone and in competition with maize under different CO2 
conditions.  
Rhizomes of Sorghum halepense L. Pers., SORHA and the seeds of Echinochloa cruss-galli L., 
ECHCG, Amaranthus blitoides L., AMABL and Solanum nigrum L., 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 CO2 conditions for 
about one month. Experiments were replicated at two different dates with average 
temperatures of 12/25 oC and 20/31 oC (night/day). The CO2 values were 535-823 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 
CO2, but only in the first experiment this was significant (2.7 fold higher as compared to 
ambient CO2). Under competitive conditions however, no significant differences were 
obtained in both experiments. ECHCG dry weight was higher under elevated CO2 regardless 
of competition. When grown alone, weeds produced 4-5 fold more dry weight while under 
competition dry weight increase was only 1.8 fold in the first (non-significant) and 3.3 fold 
in the second experiment (significant). Dry weight of AMABL was also increased via 
elevated CO2 by 5.1 fold (significant) in the first experiment and 2.1 fold in the second 
experiment (non-significant), when grown alone. Under competitive conditions 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 elevated CO2 in both 
experiments under both competitive conditions. In the first experiment dry 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 weeds would be more vigorous under 
elevated CO2 conditions. Although this is true for weeds on non-crop areas, the same 
conclusion cannot be made for weeds under competitive conditions. Since crops also 
benefit from elevated CO2 and improve their competitive ability, 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 ambient CO2 conditions while, with 
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the same species, no reduction was achieved under elevated CO2 conditions. This was 
observed with SOLNI in both experiments and with other weed species only in the second 
experiment.  
 
wŜǎǳƭǘǎ ƎƛǾŜƴ ƘŜǊŜ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ a{Ŏ ǘƘŜǎƛǎ ƻŦ aǊǎΦ DΦ .ǳǊŎǳ Dmb/« ǎǳǇǇƻǊǘŜŘ ōȅ 
Research Foundation of Adnan Menderes University, Turkey 
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habit in two different row spacing 
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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 situation it would 
be interesting to increase the row spacing of the soybean crop and cultivate varieties with 
smaller leaf area. This will enhance the penetration of sunlight into the crop canopy and 
also facilitate the fungicide application, without harming the weed control 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 weed interference 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 design, in plots of 30 m

2
, 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. Twelve different weed species were observed and the total 
weed density ranged from 31.4 to 89.7 plants/m2. The weeds were removed through 
application of glyphosate. 
The results obtained showed that the critical period of weed interference was between 13 
and 24 DAE 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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Tobacco (Nicotiana tabacum) is one of the most important industrial crops for many 
countries. Especially Eastern type tobacco with its Greek varieties 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 Eastern type 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 
(Xanthium spp.) under organic conditions. 
In our study, field experiments were conducted in two sites, Agrinio and Athens, during 
2011, in order to evaluate the competitive effects of common cocklebur (Xanthium 
strumarium L.) and spiny cocklebur (Xanthium spinosum L.) on the growth and yield of 
Basmas, a fine Greek tobacco variety. For each experiment, the experimental 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 the field was the subplot factor. 
Xanthium spp. transplanting was conducted 1, 2 and 4 ǿŜŜƪǎ ŀŦǘŜǊ ǘƻōŀŎŎƻΩǎ ǘǊŀƴǎǇƭŀƴǘƛƴƎ 
(WAT). There were also control subplots, which were kept weed free during the growing 
season by several cultivation or hand-hoeing treatments. 
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 the harvests after 
the first one (up to 8 and 23%). X. strumarium was significantly more competitive than X. 
spinosum due to its higher growth. Moreover, the higher yield reduction was observed in 
the experiment of Agrinio region and it is probably correlated with the significantly higher 
precipitation compared to Athens. Growth and seed production of both weeds decreased 
with increasing duration of the weed-free period. However, there were still many seeds 
produced by the later emerging cocklebur plants, which could easily contaminate the field 
and preserve the seed bank for the next growing seasons.  
In conclusion, the results of this study highlight the differences between the two weed 
species (with X. strumarium being more competitive against tobacco than X. spinosum), 
confirm that the avoidance of early cocklebur emergence is of major importance for crop 
productivity and reveal the need of an integrated weed management strategy for tobacco in 
semi-arid environments. 
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Functional variation of weeds within winter wheat fields partly explained by 
variable disturbance and competition for resources 
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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. The analysis 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 elements: 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 these three 
elements. We aimed at (1) detecting if environmental filters associated with agricultural 
practices and biotic interactions (i.e. weed-crop or weed-weed competition for resources) 
varied from the field edge to the field core area and, (2) comparing how different 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 (specific leaf area (SLA), plant height and above-ground 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 differed between 
ǎǇŜŎƛŜǎ ŀƴŘ ǿƛǘƘ ŦƛŜƭŘ ŜƭŜƳŜƴǘǎΦ .ŜǎƛŘŜǎΣ ŀ ƘƛƎƘƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ΨŦƛŜƭŘ ŜƭŜƳŜƴǘǎ Ȅ ǎǇŜŎƛŜǎΩ 
interaction affected the values of the three functional traits. The SLA decreased from the 
field core to the field edge, suggesting that competition for light decreased from the inside 
to the outside of the field. Plant height and above-ground biomass showed the opposite 
pattern, although less marked (differences between the field margin and the field core 
were often non-significant). This suggests that the intensity of disturbances induced by 
agricultural practices and the crop-competition 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 occupied by 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 a shade 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 development in contrasted 
environment al conditions. 
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Accumulation of nutrients by weeds and winter wheat plants 
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The absorption of nutrients by a range of weed species (Galium aparine L., Matricaria 
perforata Merat., Centanrea cyanus L., Cirsium arvense L., Apera spica-venti L.) and winter 
wheat plants (Triticum aestivum L., variety Smuglyanka) under field conditions was 
investigated by the methods of ICP-EOS and Kjeldahl. Determination of elemental 
composition in samples of plant material carried by ICP-EOS (iCAP 6300 Duo MFC, USA). 
Plant samples were dried at 105 

o
C and digested in nitric acid at 240-нрл ȏ/ ŀƴŘ ŀ ǇǊŜǎǎǳǊŜ 

of 60 bar for 90 min in a microwave digestion system Multiwave 3000 from Anton Paar, 
Austria. Determination of nitrogen with the Kjeldahl method was carried out on Behr S4 
system, Germany. 
High absorption levels of a number of macro- and microelements was found in harmful 
weed species Galium aparine L., Matricaria perforata Merat., Centanrea cyanus L., Cirsium 
arvense L., Apera spica-venti L. Dicotyledonous weed species absorb from the soil, not only 
large amounts of nitrogen, phosphorus, potassium, sulfur but also magnesium, calcium and 
boron. So, herbicide application at a later date significantly reduces the availability of 
nutrients for winter wheat plants. Under conditions of growing wheat on light-textured or 
acidic soils, established in experiments elements absorption by weed plants, especially 
calcium and magnesium, will increase soil local acidity in the area of the wheat root system 
that will reduce the efficiency of phosphorus, sulfur, nitrogen, potassium sorption by 
plants. Assumed that the lack of Cirsium arvense L. control can enhances in the next season 
wheat field infestation by Apera spica-venti L. with corresponding increase in the cost for 
pinoxaden, fenoxaprop or other graminicides. 

These results may determine the structure of agrophytocenoses and that should be 
considered when implementing complex nutrition and protection systems of winter wheat. 
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Self-thinning and colonization success in ephemeral plant populations under 
varying resource availability 
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Ephemeral plants usually are pioneers occupying open gaps after disturbances. Clear 
examples are many annual weeds and invasive 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 self-thinning in short-lived plants may contribute to understand early 
stages of plant invasions in highly disturbed habitats. Here, we evaluate the impact of 
density-dependent mortality on the colonization success of ephemeral plant populations in 
response to varying initial density and 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 m2 plot (100 by 100 cm grid=10,000 cells). Plant growth depended on 
resource supply and was a 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 rate parameters 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 m2) 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. Self-thinning became important at 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 died at high 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 to size-
asymmetric competition. When log mean individual mass was related to log survivor 
density, the thinning slope b was close to -0.5; the expected slope assuming a -3/2 rule. 
The highest seed output was observed at the highest resource supply. However, seed 
produced per plot was slightly higher in the species with the lower 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 more seeds than other with higher growth 
rate. Our results suggest that pre-emption 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 self-perpetuation in highly disturbed environments. 
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Resource effective control of Elytrigia repens 
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Couch grass (Elytrigia repens L.) is a problematic weed on northern latitudes. Once 
established in a field 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 using chemicals and with insignificant nitrogen leaching. More specifically we test 
the hypotheses that perennial ryegrass and red clover cover crops under-sown 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 time-optimized stubble cultivation (4) and if nitrogen leaching is smaller after 
cultivation with a goose foot cultivator (5 cm depth) than with a disc cultivator (10 cm 
depth), with similar effect on couch grass (5). Three experiments, each lasting two years, 
started in 2011 (results presented here) and repeated with start 2012. 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 main-plots and cover crops in sub-plots. In Exp. 2 stubble cultivation was conducted at 
different times in relation to harvest of spring barley/oat as the single factor. In Exp. 3, 
using separately tile-drained plots, the effect of different combinations of tillage and cover 
crops on N-leaching and couch grass 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) and N-leaching (Exp. 3).  
Preliminary results from the first experiments 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 mowing was 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 stubble 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 goose foot cultivator and cover crop, or 
using only one 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 cover crop in 2012 established itself better than in 2011. 

Effect of high temperature and seed moisture on germination of Euphorbia 
heterophylla 

 
R. Asgarpour, R. Ghorbani, M. 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 of Euphorbia heterophylla in 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 ɕ/Τ ǘǿƻ ŜȄǇƻǎǳǊŜ ǘƛƳŜǎ όм ŀƴŘ р ƳƛƴύΣ ǘǿƻ ǎŜŜŘ 
types (dry 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 
temperature of улɕ/Φ bƻ ƎŜǊƳƛƴŀǘƛƻƴ ǿŀǎ ƻōǎŜǊǾŜŘ ǿƛǘƘ ǘŜƳǇŜǊŀǘǳǊŜǎ ƻŦ мнл ŀƴŘ мплɕ/ ƛƴ 
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 
temperatures ƻŦ мнл ŀƴŘ мплɕ/ ƛƴ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ ŀƴ ŜȄǇƻǎǳǊŜ ǘƛƳŜ ƻŦ р ƳƛƴΦ  
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Examination of allelopathic effect and allelochemicals of velvetleaf (Abutilon 

theophrasti Medik.) 
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Velvetleaf (Abutilon theophrasti Medik.) is one of the most important, hazardous, invasive 
weed species in Hungary. 
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 used air-dried shoots and 
roots of velvetleaf in a concentration of 2.5 and 5g .100ml-1 tap-water solvent to prepare 
the extracts. We used solutions after 24 hours extraction and filtration. In the greenhouse 
experiment we measured 1 kg air-ŘǊƛŜŘ wŀƳŀƴƴΩǎ ōǊƻǿƴ ŦƻǊŜǎǘ ǎƻƛƭ ƛƴ Ǉƻǘǎ ƻŦ н-litres 
capacity. Dried shoots: 50g (5%) or 100g (10%), and roots: 25g (2.5%) or 50g (5%) were 
mixed into the soil.  
Furthermore we analyzed the phenoloides and phenol-acid components of seeds of 
velvetleaf with thin layer chromatography (TLC). We defined the total amount of tannin in 
the seeds. We analyzed also ǘƘŜ ǾƻƭŀǘƛƭŜ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǾŜƭǾŜǘƭŜŀŦΩǎ Ǌƻƻǘǎ ŀƴŘ ǎƘƻƻǘǎ ǿƛǘƘ 
SPME-GC/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 winter wheat 
όaǾ aŀƎŘŀƭŞƴŀύΣ ŎƻǊƴ όtwорCоуύ ŀƴŘ ǎǇǊƛƴƎ ƻŀǘǎ όaǾ tŜƘŜƭȅύΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ ŀƭǘŜǊŀǘƛƻƴ 
of germination percentage did not influence the length of shoots and roots (R2 = 0.0013 ς 
0.27). 
100g.kg-1 dried shoots of velvetleaf mixed into the soil hindered the shoots and roots 
progression of the test plants, but mixed roots had a stimulating effect on the growth of 
test plants.  
By SPME-GC/MS analysis, we identified 23 volatile components from the shoots of 
velvetleaf. Hexanal, benzaldehyde, benzil-acetaldehyde, limonene, trimethyl-
ŎȅǎƭƻǇŜƴǘŀƴƻƴŜΣ ǖ-ŎǳōŜōŜƴŜ ŀƴŘ ǎŀŦǊŀƴŀƭ ƻŎŎǳǊŜŘΦ Lƴ ¢[/ ǘŜǎǘǎ ǿŜ ŎƻǳƭŘƴΩǘ ƛŘŜƴǘƛŦȅ 
flavonoid from the seeds. The tannin content was low (0.14%). Phenol-carbonyl acids 
ǿŜǊŜƴΩǘ ǎǇŜŎƛŦƛŎ ƛƴ ǘƘŜ ǎƘƻƻǘǎΦ wǳǘƻǎƛŘŜ ǿŀǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ǎhoots, mainly at 6-8 leafy 
stage (0.142%). 
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Changes in antioxidative enzyme activities caused by Phelipanche ramosa (L.) 
Pomel and salt stress in Arabidopsis thaliana (L.) Heynh. 
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Phelipanche ramosa (syn. Orobanche ramosa) is 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. In this study, Arabidopsis thaliana ecotype Wassilewskija (Ws2) 
was used as a host for P. ramosa, whose seeds were collected from an infested tomato 
ŦƛŜƭŘ ƛƴ 4ŀƴŀƪƪŀƭŜΣ ¢ǳǊƪŜȅΦ CƻǊ ǘƘŜ ǎǘǳŘȅΣ P. ramosa and A. thaliana Ws2 seeds were sown 
within the same Petri dishes, filled with Gamborg B5 medium, for eighteen days with 16 h 
photoperiod at 22 ϲC. 
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  Arabidopsis roots was 
observed, 100 mM NaCl was 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 liquid nitrogen.  
We determined that alteration in MDA content and the activities of SOD, POX, CAT, APX 
and GR enzymes under these conditions. Our results showed that the activities of these 
enzymes increased and MDA content decreased by these increased activities as compared 
to control plants depend on time. However, although APX activity increased by 130 % in 3 h 
and 76 % in 6 h in BI treatment, MDA content also increased 5 folds in 3 h and 7 folds in 6 
h. In BIS treatment, the activities of POX, GR, CAT and SOD increased 10, 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 or in fields infected by broomrape 
seeds, for preventing crop losses. 
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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 during their lifetime. 
These drought events can, in turn, affect the competitive ability of crops, especially when 
they are growing along with vigorous weeds, such as Abutilon theophrasti (MED.) 
(velvetleaf), which also is one of the important weeds in Southern Iran.  
In order to investigate the effect of drought stress and A. theophrasti competition on yield 
and yield components of grass pea, a factorial experiment was conducted based on RCBD 
with three replication in the Research Greenhouse of University of Birjand, 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 plants.pot-1) and A. theophrasti (0, 3 and 
6 plants.pot-1). All irrigation treatments were imposed 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 higher A. theophrasti 
densities. There was a higher crop harvest index under 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 grass pea plants.pot-1, grown as weed-free, were 
irrigated at 75% FC. 
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Effect of high temperatures on tuber sprouting and shoot growth of purple 
nutsedge (Cyperus rotundus) populations 
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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 greenhouse 
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. 
TreatmŜƴǘǎ ƛƴŎƭǳŘŜŘ ŘƛŦŦŜǊŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŦǊƻƳ пл ǘƻ слϲ/ ǿƛǘƘ  ƛƴŎǊŜƳŜƴǘǎ ƻŦ рϲ ŀƴŘ 
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 cm- diameter pots in a 
ƎǊŜŜƴƘƻǳǎŜ όнрκмрϲ/ мнƘκмнƘύ ŦƻǊ рл ŘŀȅǎΦ ¢ǳōŜǊ ŀƴŘ ǇǊŜ-tuber number, tuber and pre-
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 
ƻŦ ōƻǘƘ ǇǳǊǇƭŜ ƴǳǘǎŜŘƎŜ ǇƻǇǳƭŀǘƛƻƴǎΦ !ǘ ŀ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ слϲ/Σ ǘƘŜǊŜ ǿŀǎ ŜǾŜƴ ƴƻ ǘǳōŜǊ 
sprouting observed. There was a significant population x temperature x exposure time 
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 non-chemical management tool for the control 
of purple nutsedge.  
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Broomrapes (Phelipanche spp. and Orobanche spp.) are holoparasitic plants that subsist on 
the roots of a variety of agricultural 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 the 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 generated transgenic 
tobacco plants expressing a cecropin peptide (sarcotoxin IA), under the control of the 
inducible HMG2 promoter. In this study it was demonstrated that sarcotoxin IA 
translocated from transgenic tobacco plants to the attached Phelipanche tubercles.  
Mannitol content in the parasite is regulated by Mannose 6-Phosphate Reductase (M6PR) 
gene, an essential process to Phelipanche for water and nutrient uptake from the host. We 
transformed tomato plants with the M6PR as a target gene for silencing, using the inverted 
repeat technique.  It was shown that the M6PR mRNA target gene was silenced (60 ς 80%) 
in P. aegyptiaca tubercles or shoots grown on the roots of transgenic tomato. 
To test for protein movement between the host and the parasite, we used transgenic 
tomato and tobacco lines targeting a Green Fluorescent Protein (GFP) to the companion 
cells or to the endoplasmic reticulum (ER) respectively. In this study it was demonstrated 
that GFP was transferred from the companion cells of a transgenic tomato to the attached 
Phelipanche tubercles or shoots through phloem connections. In addition, it was shown 
that CMV can move also from virus infested tomato plants to the parasite tubercles and 
shoots attached to the infested tomato plants. An improved understanding 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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Long-term productivity of willow short-rotation 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 water and nutrients, 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 bucket experiment, 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 barley (Hordeum distichon L.) and Sinapis alba L. as 
model weeds. In general, early 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 water supply, 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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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 related to oil pumpkin production systems and even less related to weed 
problems in oil pumpkin crop. Oil 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 competitive 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 weed management strategies. 
A three-year field study was conducted at Krizevci College of Agriculture (north-western 
Croatia) to determine the weed population dynamics in oil pumpkin crop. Weed species 
composition, weed density (number m-2), above-ground dry weed biomass (g m-2) 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, and five weeks 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 dominant. The predominant species in 
all three years was Echinochloa crus galli, but 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 total number 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 pumpkin (in average 66 m-2, 100 m-2, 254 m-2 
in 20.., 20.. and 20.., respectively) and the lowest number was determined six weeks after 
the crop emerged (33 m-2, 46 m-2, 117 m-2). Contrary to the number of weeds, dry weed 
biomass weight was increasing, and the highest weight was determined six weeks after oil 
pumpkin emergence (156 g m

-2
, 221 g m

-2
, 304 g m

-2
). The largest increase in dry weed 

biomass weight occurred in the fourth week (44, 96 and 122 g m-2 in a week) and in the 
fifth week (89, 86 and 96 g m-2  in 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 plots, regardless of the 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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Fusarium oxysporum f. sp. melongenae is a highly virulent pathogen that causes serious 
losses in crop production on eggplant (Solanum melongena) plants in field and greenhouse 
conditions. In this study, the interactions between Fusarium oxysporum f. sp. melongenae 
(Fomg) and Phelipanche ramosa on the disease development and growth parameters of 
eggplant (cvs. AnaƳǳǊ YŀǊŀǎƤ ŀƴŘ YŀǊƴŀȊ Cмύ ǿŜǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘ ƛƴ Ǉƻǘ ŎƻƴŘƛǘƛƻƴǎΦ CƻǊ ǘƘƛǎΣ 
Fusarium-inoculated eggplants were evaluated under P. ramosa threat or not for the 
possible interactions and biochemical resistance mechanisms. Our findings showed that 
the height and relative 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 
ǘƘǊƻǳƎƘ ǘƘŜ ǎȅƳǇǘƻƳ ƛƴŘŜȄ ǾŀƭǳŜǎ ǎƘƻǿŜŘ ǘƘŀǘ ǘƘŜ ŎǾ !ƴŀƳǳǊ YŀǊŀǎƤ ǿŀǎ ƳƻǊŜ ǎŜƴǎƛǘƛǾŜ 
than cv. Karnaz F1, as a result of that severe loss of crop production occurred in cv. Anamur 
YŀǊŀǎƤΦ /ƘƭƻǊƻǇƘȅƭƭ ŀƴŘ ŎŀǊƻǘŜƴƻƛŘǎ ǿŜǊŜ ŀƭǎƻ ŘŜƎǊŀŘŜŘ ƛƴ ōƻǘƘ ŎǳƭǘƛǾŀǊǎΦ ¢ƘŜ ŎƘƭƻǊƻǇƘȅƭƭ 
a/b ratio, expressing the degree of stress, showed that both cultivars were severely 
stressed. 
However, when P. ramosa interacted with the roots of Fusarium-wilted eggplant plants, 
the growth parameters such as height and RGR were almost 50 % of the control (non-
inoculated) and 70% of the Fusarium-inoculated plants. The disease progression was faster 
and took half of the time for colonization when compared to Fusarium-inoculated plants 
alone. Chlorophyll and carotenoid contents as well as chlorophyll a/b were also found 
lower that those of the control and Fusarium-inoculated plants alone.  
On the other hand, P. ramosa-colonized 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, we showed that the 
combined effects of P. ramosa and Fomg severely reduced the crop production. We, 
therefore, suggest that the studies focusing on development for the Fusarium-resistant 
eggplant varieties should also involve the resistance studies against P. ramosa. This study is 
the first step of a series of studies between P. ramosa and Fomg dealing with biochemical, 
physiological and molecular pathology studies. 
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The spread of invasive alien species is a matter of great concern that mostly impacts on 
biodiversity and as a consequence on total ecosystems. Two Impatiens species, Small 
Balsam (Impatiens parviflora) and Himalayan Balsam (Impatiens glandulifera) are 
particularly outspread invaders in many parts of Europe. In order to assess adaptation and 
resistance to environmental pollution of aboveςmentioned plant species, estimation of 
their elemental composition was made. 
Himalayan Balsam and Small Balsam plants were collected from twenty locations in 
Lithuania. Dried and milled plant leaves were digested using HNO3 + H2O2 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 performed by flame and graphite furnace atomic absorption 
spectrometry. The concentrations of phosphorous were determined colorimetrically. 
The obtained results revealed that Impatiens species differed significantly in the contents 
of calcium (ANOVA, F = 126.84, P < 0.001), potassium (F = 69.90, P < 0.001), magnesium (F 
= 95.63, P < 0.001), phosphorous (F = 14.90, P < 0.001), sodium (F = 8.75, P < 0.005), 
chromium (F = 32.81, P < 0.001), nickel (F = 40.77, P < 0.001) and lead (F = 26.58, P < 
0.001). Additionally, the levels of elements in I. parviflora leaves varied significantly 
depending on sampling site: calcium (F = 24.06, P < 0.001), potassium (F = 70.28, P < 
0.001), magnesium (F = 169.70, P < 0.001), phosphorous (F = 821.80, P < 0.001), iron (F = 
152.16, P < 0.001), aluminum (F = 311.48, P < 0.001), manganese (F = 1374.1, P < 0.001), 
sodium (F = 128.32, P < 0.001), zinc (F = 169.39, P < 0.001), copper (F = 171.89, P < 0.001), 
chromium (F = 55.50, P < 0.001), nickel (F = 89.41, P < 0.001), lead (F = 83.02, P < 0.001) 
and cadmium (F = 457.53, P < 0.001). 
The same tendency was observed in I. glandulifera leaves: calcium (F = 9.80, P < 0.001), 
potassium (F = 222.95, P < 0.001), magnesium (F = 935.80, P < 0.001), phosphorous (F = 
1317.2, P < 0.001), iron (F = 896.90, P < 0.001), aluminum (F = 299.63, P < 0.001), 
manganese (F = 1564.7, P < 0.001), sodium (F = 198.47, P < 0.001), zinc (F = 77.48, P < 
0.001), copper (F = 441.1, P < 0.001), chromium (F = 7.90, P < 0.001), nickel (F = 2.31, P < 
0.05), lead (F = 307.83, P < 0.001) and cadmium (F = 580.57, P < 0.001). The amounts of 
Mg, K and P were about 1.5 times higher in Small Balsam leaves. Moreover, I. parviflora 
contained slightly higher concentrations of Na, Zn, Pb and Cd. Also slightly higher amounts 
of Cr, Al, Mn, Fe 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 species. It 
shows that habitat and environmental factors greatly affected accumulation of some trace 
metals in alien Impatiens species in Lithuania.  
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Due to global climate changes the area where branched broomrape Phelipanche ramosa L. 
Pomel occurs is constantly 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 that P. ramosa already threatens crops in Polish 
border countries, 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 tomato cultivars were analyzed. Investigations were 
carried out with cultivars Corindo F1 ( 2003- 2005),  Remiz F1 ( 2006 i 2008), Admiro F1, 
Bigdena F1, Eufaria F1, Flexion F1, Grace F1, Growdena F1, Zouk F1, Julia F1, Starbuk F1 (2010-
2012). At the beginning of March 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 without P. ramosa in 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 damaging 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 stereo-, light and scanning electron microscope. 
Underground tubercles of P. ramosa with fragments of tomato plants were collected for 
the anatomical study. Aboveground part of plants in various stages of development were 
also collected. The effect of P.ramosa on growth, development and yield of tomato 
showed adverse impact on host plants. 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 similar habit 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 about inner 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 tolerance/resistance traits to P. ramosa can be 
found. Laboratory experiments revealed interesting information about structures that 
could be involved in the parasitic mechanism of P. ramosa. 
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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 and unavailability 
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, sixteen varieties of flax (7 local, i.e., 
Sakha-1, Sakha-2, Sakha-3, Sakha-4, Giza-8, Giza-9, Giza-10 and nine imported from Europe 
i.e., Mayak, Tekka, Alba, Ariana, Letoania-5, Letoania-7, Letoania-9, Fyking and Blanka) 
were selected to evaluate their allelopathic potential against bur clover (Medicago 
polymorpha L. ) 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 combined with 25 seeds of bur clover.. The germination 
percentage varied from 36-100% in the Petri dishes with flax only, and from 4.44-100% in 
the Petri dishes where flax was combined with bur clover . According to germination %, the 
flax varieties can be divided into resistant varieties, in which their percentage of 
germination varied from 83-100 with bur clover (Sakha-1, Giza-8, Giza -9, Giza-10, Alba and 
Ariana) and moderately resistant varieties for which germination percentage varied from 
61-71% (Sakha-4, Mayak and Tekka) and sensitive varieties with percentages of 
germination less than 50%. Also, it was noted that some varieties (as Giza-10, Mayak, 
Lituania-5, Lituania-7, Tekka and Sakha-2) had negative effects on bur clover germination. 
It could be concluded that 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 practical indicator for precision crop protection. 
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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 with Sinapis arvensis and Echinochloa crus-galli.  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 and the patterns of 
emergence [timings (E90), 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 the plant growth 
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 patterns.  Seed vigour plays an important role to 
improve crop competitive ability against weeds and therefore could be part of an 
integrated approach to weed management systems.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:d.chachalis@bpi.gr


SESSION II: WEED ECOLOGY I ς Poster presentations                                              98 
 

16th EWRS Symposium 2013, Samsun 
 

Problem and Management of Broomrape (Phelipanche ramosa (L.) Pomel/ 
P.aegyptiaca (Pers.) Pomel) in Tomatoes Greenhouses of Turkey 

 
Y. Nemli1, O. YŜœŜŎƛƻƐƭǳ2, S. ¢ǸǊƪǎŜǾŜƴ1, P. Molaei1, E. Aksan2 

1Ege University Agricultural Faculty, Plant Protection Department, 35100 Bornova, Izmir, 
Turkey 

2Cansa Kimya Sanayii ve Tic. LTD.  ¢T ¢ǳȊƭŀΣ Istanbul, Turkey 
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 [Phelipanche ramosa (L.) Pomel and P.aegyptiaca (Pers.) Pomel 
(Syn.Orobanche ramosa L./O.aegyptiaca Pers.)] significantly reduces yield of tomatoes in 
greenhouses 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 has not 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 of 
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 
ǾƛƭƭŀƎŜ ό9ƭƳŀƭƤΣ !ƴǘŀƭȅŀύ ǿƛǘƘ ммлл Ƴ ŀƭǘƛǘǳŘŜ ŦǊƻƳ ǎŜŀ level, which grows early crop. The 
ƻǘƘŜǊ ƻƴŜ ƛǎ ¸Ŝǒƛƭƪǀȅ όYŀǒΣ !ƴǘŀƭȅŀύ ŀǘ ǘƘŜ ǎŜŀ ƭŜǾŜƭ ŀƴŘ ǇǊƻŘǳŎŜǎ ǘƻƳŀǘƻ ƛƴ ǿƛƴǘŜǊΦ 
Iodomethane at 30, 40 and 50 l ha-1 and methamsodium at 1250 l ha-1 were applied alone 
ƻǊ ǿƛǘƘ ǎƻƭŀǊƛǎŀǘƛƻƴ ƛƴ YŀǒΦ 5ǳŜ ǘƻ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴΣ ǎƻƭŀǊƛǎŀǘƛƻƴ ǿŀǎ ƴƻǘ ŀǇǇƭƛŜŘ ƛƴ 9ƭƳŀƭƤΦ 
Iodemethane at 40 and 50 l ha-1 and methamsodium at 1250 l ha-1 were applied alone.The 
number of emerged broomrape shoots was counted and broomrape dry weight were 
measured to assess the effect of treatments on broomrape. 
!ǘ 9ƭƳŀƭƤ ŜȄǇŜǊƛƳŜƴǘΣ ƛƻŘƻƳŜǘƘŀƴŜ плΣ рл ƭ Ƙŀ-1 and methamsodium 1250 l ha-1   reduced 
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 broomrapes 
emerged.  
!ǘ Yŀǒ ŜȄǇŜǊƛƳŜƴǘΣ ƛƻŘƻƳŜǘƘŀƴŜ олΣ плΣ рл ƭ Ƙŀ-1 and methamsodium 1250 l ha-1 reduced 
the number of emerged broomrape shoots 86.58%, 91.69% , 99.08% and  75.76%, 
respectively. Combining solarisation slightly increased the control level: iodomethane (30 l 
ha-1) +solarisation 96.59%, iodomethane (40 l ha-1)+solarisation reduced broomrape shoots 
99.86%, Iodomethane (50 l ha-1)+solarisation reduced broomrape shoots 99.94% and 
methamsodium+solarisation 87.07%. Solarization alone reduced the number of broomrape 
shoots 77.85%. Further studies have been conducted to reach a precise conclusion. 
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Parasitic weeds are progressively spreading in rain-fed rice production systems in sub-
Saharan 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 hermonthica, S. asiatica and Rhamphicarpa fistulosa. Stakeholder analyses in 
three affected areas in West and East Africa showed that the problem is mainly affecting 
resource-poor farmers, which generally lack the knowledge and means to effectively 
control parasitic weed infestations. Extension services are not always aware of the actual 
extent of the problem and are often unable to backstop farmers with adequate solutions. 
This proved particularly true for R. fistulosa, which is a relatively new parasitic weed. The 
stakeholder analyses further showed the existence of a large 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 would help to 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. plant, 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 
Rice CeƴǘŜǊ ŀƴŘ b!w{ ƻŦ .ŜƴƛƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜ ŀƴŘ ¢ŀƴȊŀƴƛŀΣ ŦǳƴŘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ LƴǘŜƎǊŀǘŜŘ 
Programme scheme of The Netherlands Organisation for Scientific Research (NWO-
WOTRO). The research programme consists of four sub-projects 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 impacts of parasitic weeds in rain-fed 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, 
subproject 4 provides insight in what type of institutional innovations can enable or 
constrain the broader dissemination of such management strategies. 
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Long-term changes in the weed communities of intensively managed cropland: 
effects on species diversity and functional composition 
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Weed communities shift in response to changes in cropping systems, such as the adoption 
of no-tillage. In addition, different weed assemblages may occur in different crop types. 
Interestingly, weed shifts are rarely studied in the long-term. Here, we study the changes in 
the arable flora of the Rolling Pampa, the corn-belt of Argentina, since the early 20th 
century. We focus on maize and soybean, the most important warm-season crops in 
region. Maize expanded at the 1900s. Soybean was introduced during the 1970s, and 
considerably expanded since the inception of glyphosate tolerant GM-soybean sowing in 
1996. Weeds were surveyed during the summer seasons between 2004 and 2011. Previous 
research on weeds of warm-season crops was also included. Historical data on crop 
management was compiled. Regional species richness (g-diversity) was accumulated for 

particular periods associated with key technological changes. g-diversity was additively 

partitioned into local (a-diversity) and turnover (b-diversity) components (b-diversity = g-

ŘƛǾŜǊǎƛǘȅ ҍ a-diversity). Species were classified according to origin and functional traits. 
Weed flora of maize crops was enriched in c. 7 species per decade between 1920s and 

1995. Subsequently, weed flora of warm-season crops lose nearly 3 species per year (g = 99 

to 49). b-diversity decline (85 to 41) mainly reflected regional richness loss. Mean a-
diversity similarly decreased in soybean (13.8 to 6.9) and maize (14.0 to 7.3) since 1995. 

Land-use changes explain b-diversity decrease. No-tillage, adopted in the late 1980s, 
almost completely replaced ploughing and is the usual practice nowadays. 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 pre-sowing before GM-soybean adoption, has now become the most 
common post-emergent herbicide. Pasture ploughing and fencerow removal to increase 
cropland changed the proportions of source and sink habitats consequently altering 
dispersal relationships between cropped and non-cropped habitats. Frequency of common 
weed species from Asteraceae and Poaceae decayed during the 2000s, whereas few 
species occurred as new weeds of warm-season crops in the region (Parietaria debilis, 
Urochloa platyphylla). No-tillage hindered weed species requiring regular ploughing to 
perpetuate within fields (Datura ferox, Sorghum halepense), whereas promoted small-seed 
weeds (Digitaria sanguinalis, Euphorbia maculata), wind-dispersed species (Conyza 
bonariensis), and woody species (Sida rhombifolia, Gleditsia triacanthos). Crop productivity 
increase since the 1990s would have restricted the occurrence of most C4 species. Our 
results highlight that long-term changes in weed communities, in terms of species diversity 

mailto:spoggio@agro.uba.ar
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and functional composition, are driven by both transformation in cropping 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 species and communities across the south west of 
Western Australia and their relationships with climate and soil 
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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 south-western Australian wheat belt have changed 
dramatically over recent decades with a general reduction in diversity due to a decrease in 
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 resistance. The regional 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 investigate these 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 
analysis 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 soil characteristics 
such as thickness, water-holding-capacity, organic carbon, bulk density and pH. 
Between 1997 and 2008, noticeable decreases in incidence (in cropped fields) were 
observed for Vulpia spp. (-25.3%), Aira caryophyllea (-20.5%), Bromus diandrus (-19.9%), 
Avena fatua (-17.6%) and Austrostipa spp. (-12.8%), with only Raphanus raphanistrum 
(11.3%) and Arctotheca calendula (7.1%) significantly increasing in frequency. A wide range 
of edaphic, climatic and meteorological factors were found to be significantly related 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 for R. raphanistrum, Hordeum spp. and 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 as those 
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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in sunflower fields in Greece, Turkey and Croatia: a comparative approach 
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Sunflower (Helianthus annuus L.) 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 constitute the main cultivated zones of sunflower at national level. 
Orobanche cumana Wallr. and some broadleaf and grass weed species have been serious 
hindrances in sunflower production throughout these regions. Resistant hybrids together 
with post-emergence (IMI group) or pre-emergence herbicides (trifluralin) have been 
extensively used by farmers to control both O. cumana and weeds. During the period July-
August 2012 extensive surveys were conducted in the aforementioned regions in order to 
examine the integrated 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, respectively. 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 farmer-friendly questionnaire. In each field we sampled five quadrats of 4 
m2 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 humidity index. Furthermore, soil parameters such as pH, soil texture and 
ƻǊƎŀƴƛŎ ƳŀǘǘŜǊ ǿŜǊŜ ŜȄŀƳƛƴŜŘ ŀǘ ŜŀŎƘ ǎŀƳǇƭƛƴƎ ǎƛǘŜΦ 5ŜǎŎǊƛǇǘƛǾŜ ǎǘŀǘƛǎǘƛŎǎΣ {ǇŜŀǊƳŀƴΩǎ 
rank correlation coefficient and multivariate analyses were used in order to examine the 
relationship between abiotic factors and weed occurrence.   
All three countries differentiated in weeds composition and abundance. O. cumana was 
successfully controlled with the use of CLEARFIELDϯ SYSTEM in all three regions. However, 
weeds such as Xanthium strumarium L., Chenopodium album L. and Echinochloa crus-galli 
(L.) P. Beauv. showed to escape weed control treatments especially when susceptible 
target-growth stage has evaded. Special attention should be drawn to the fact that 
Ambrosia artemisifolia L. has invaded 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, differentiations 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 
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Crop boundaries are important areas supporting weed diversity in agro-ecosystems, 
although the progressive landscape simplification during the last century 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 landscape simplification 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 characterized 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 plant traits 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 annual, non-zoochorous, anemogamous 
and light seeded species. The functional approach of this study can help understand 
general patterns of response of weed diversity to landscape simplification and to develop 
agri-environmental policy for weed diversity conservation in Mediterranean areas.  
 
This work was funded by FEDER funds and the Spanish Ministry of Economy and 
Competitiveness (Projects AGL2009-7883 and AGL2012-33736). 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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Poaceae weed host range of Luteoviridae viruses in the Trakya region of Turkey 
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Trakya Region of Turkey is located in between 260 11 -- 290 11 East longitude and 400 51 -- 
420 21 North latitude. The elevation of region is being 50 ς 500 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 Turkey since 
1999.  Those yellow dwarf diseases on winter wheat (Triticium aestivum L.), barley 
(Hordeum vulgare L.), oat (Avena sativa L.), triticale, rye (Secale cereale L.), bird seed 
(Phalaris canariensis L.) and maize (Zea mays L.) caused yellowing, dwarfing, reddening and 
reduction of yield and quality. As a result of several investigations, viruses of yellow dwarf 
ŘƛǎŜŀǎŜǎ ƛƴ ǘƘŜ ŀǊŜŀ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ōȅ TƭōŀƐƤ et al. (2003) and Pocsai et al. (2003). All 
those studies revealed that Barley yellow dwarf virus-PAV (BYDV-PAV) was determined as 
the dominant species. The other virus species however were BYDV-MAV, BYDV-SGV, BYDV-
RMV and Cereal yellow dwarf virus- RPV (CYDV-RPV). In order the control of yellow dwarf 
virus diseases on cereals, studies have been extended to search over summering and over 
wintering weed hosts after the identification of common reed Phragmites communis as the 
weed host of   BYDV-t!± ōȅ TƭōŀƐƛ όнллсύΦ 5Ω!ǊŎȅ όмффрύ ŎƻƳǇƛƭŜŘ ǘƘŜ ǎǘǳŘƛŜǎ ŀƴŘ ƭƛǎǘŜŘ ǘƘŜ 
names of 75 annual, 1 biannual and 74 perennial weed species belongs to 9 genera of 
tƻŀŎŜŀŜ ŦŀƳƛƭȅ ŦǊƻƳ ŀƭƭ ƻǾŜǊ ǘƘŜ ²ƻǊƭŘ ŀǎ Ƙƻǎǘ ƻŦ .¸5±ΩŜǎΦ {ƻΣ tƻŀŎŜŀŜ ǿŜŜŘ ǎǇŜŎƛŜǎ ƘŀǾŜ 
been investigated as the sources of those viruses in The Trakya Region since 2009. For this 
purpose 327 symptomatic weed leaf samples from 28 species were collected randomly 
from 12 districts of 3 provinces in 2010.  By employing DAS-ELISA test method of Lister and 
Rochow (1979) and RNA extraction methods of Falke et al. (2000) RT-PCR tests were 
implemented to leaf samples. As a result of both tests 162 out of 327 leaf samples had 
BYDV-PAV.  Beside 21 samples infected with CYDV-RPV, 14 samples had BYDV-MAV, 5 
samples BYDV-SGV and 5 samples had BYDV-RMV. 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 of RT-PCR test 255 samples revealed the 
presence of viruses. 25 of them had BYDV-PAV, 68 of them had BYDV-MAV, 35 of them 
were found to be infected with CYDV-RPV and 5 of them had BYDV-SGV. All of those results 
revealed that Poaceae weed hosts having virus species of yellow dwarf virus diseases and 
cause the sustainable epidemic infection in Trakya region of Turkey. 
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1950s/60s - a resampling study  
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Various studies examined 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 sub-regions 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 
industrialisation 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 increasing sizes of 25, 50 
ŀƴŘ млл Ƴч όƴŜǎǘŜŘύΤ ŎƻƳǇŀǊƛǎƻƴǎ ƻǾŜǊ ǘƛƳŜ ǿŜǊŜΣ ƘƻǿŜǾŜǊΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǎƛȊŜ ǳǎŜŘ ƛƴ ǘƘŜ 
ƎƛǾŜƴ ƘƛǎǘƻǊƛŎŀƭ ǎŀƳǇƭŜ όƳŜŀƴ Ǉƭƻǘ ǎƛȊŜΥ срƳчύΦ ¢ƘŜ ǇǊŜǎŜƴŎŜκŀōǎŜƴŎŜ ƻŦ ǊŜŎƻƎƴƛǎŀōƭŜ 
arable plant communities was determined in both periods based on diagnostic species. 
We applied a Detrended Correspondence Analysis (DCA), as suggested by a relatively high 
-̡diversity (gradient length on first DCA axis: 5.2 multivariate s.d. units). Arable plant 

species diversity at the plot-ƭŜǾŜƭ όʰ-diversity) was assessed with 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 over time were tested with separate 
Indicator Species Analyses. Our 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 plot-level in most arable plant communities. Diagnostic species for 
phytosociological syntaxa have largely vanished, with losses being more pronounced 
among character species lower-ranked syntaxa such as associations. They are more 
threatened than diagnostic species for higher-ranked syntaxa like alliances, orders and 
classes. The present-day arable plant communities in Central Germany are species-poor, 
consisting of mostly widespread, often herbicide-tolerant generalist species, with no clear 
preference neither to cereal and root crops nor autumn- and spring-sown 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 higher-rank syntaxa. {ƻƳŜ ǊŜƭŜǾŞǎ ŎƻǳƭŘ ƴƻǘ ŜǾŜƴ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǘ 
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 phytosociological system of arable plant vegetation in Central Europe which is 
ōŀǎŜŘ Ƴƻǎǘƭȅ ƻƴ ƘƛǎǘƻǊƛŎŀƭ ǊŜƭŜǾŞǎ ƛǎ ƴƻ ƭƻƴƎŜǊ ǎǳƛǘŀōƭŜ ŀƴŘ ƴŜŜŘǎ ǘƻ ōŜ ŀƳŜƴŘŜŘ ǘƻ 
accommodate for present-day species combinations. 
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Relative Dominance index in weed flora surveys 
 

S. Hassannejad, S. P. Ghafarbi 
Department of Plant Eco-physiology, University of Tabriz-Iran 

sirous_hasannejad@yahoo.com 
 

 
²ŜŜŘ ŦƭƻǊŀ ǎǘǳŘƛŜǎ ǿŜǊŜ ǎǳǊǾŜȅŜŘ ƛƴ ŀƭŦŀƭŦŀ ŦƛŜƭŘǎ ƻŦ ¢ŀōǊƛȊ Ŏƻǳƴǘȅ όƭƻŎŀǘŜŘ ōŜǘǿŜŜƴ орȏ тȰ 
ƭŀǘƛǘǳŘŜ ŀƴŘ пс ȏ нс ƭƻƴƎƛǘǳŘŜύ ǊƛƎƘǘ ōŜŦƻǊŜ ǘƘŜ ŦƛǊǎǘ ŎǳǘǘƛƴƎ ŘǳǊƛƴƎ нлмл- 2012. Sixty five 
weed species of 25 families were recorded. Bromus tectorum (roof broom grass), Crepis 
sancta (bastard hawkweed), and Tragopogon graminifolius (Goat,s beard) with 30.25, 
25.56, and 22.16 RD (Relative Dominance), respectively were classified as the dominance 
and the most important weed species in Tabriz alfalfa fields. Different indices have been 
used for weed species ranking in weed studies. Indices such as relative abundance (RA) and 
abundance index (AI) for weed species are more effective in weed surveys, but both of 
them have some shortcomings. The objective of this study was to improve the RA and AI 
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, and relative 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 infested by one species. The 
density value was calculated as the mean 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 AI, the 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), perennial rhizomatous weeds like Convolvulus arvensis (bindweed), Cynodon 
dactylon (bermudagrass), Sorghum halepense (johnsongrass) and etc, winter weeds 
compare with summer weeds, and Grasse weeds compare with broadleaf weeds, only the 
density calculation could not be sufficient. By adding vegetation coverage to RA we 
suggested RD for weed species ranking in weed flora surveys. 
 
 
 
 
 
 

mailto:sirous_hasannejad@yahoo.com


 SESSION III: WEED ECOLOGY II ς Poster presentations                                       112 
 

16th EWRS Symposium 2013, Samsun 
 

 
 
 
 

Spontaneous vegetation (weed) management as an alternative to tillage in 
ornamental cherry orchards: effects on soil compaction 

 

A. M. /Φ ±ŜǊŘǵΣ aΦ T. Mas, R. Josa 
ESAB-59!.Φ ¦ƴƛǾŜǊǎƛǘŀǘ tƻƭƛǘŝŎƴƛŎŀ ŘŜ /ŀǘŀƭǳƴȅŀΦ /κ 9ǎǘŜǾŜ ¢ŜǊǊŀŘŀǎ уΣ луусл /ŀǎǘŜƭƭŘŜŦŜƭǎ 

(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 spontaneous cover 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 located at Torre Marimon 
(Caldes de Montbui, Barcelona, Spain; 31T 430962 m E and 4606707 m N 159 m asl) on an 
alluvial terrace with an Inceptisol (probably Xerochrept) that contains many rock 
fragments. Trees were planted in a 4x4m frame. Before 2011 regular mechanical tillage 
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 operation performed was mowing 
when weeds were 30 cm tall. To evaluate the soil compaction a lightweight dynamic 
penetrometer (PANDA2) fitted with a 2 cm2 cone area was used in two campaigns with 
different soil water content: July 2011 ς dry soil conditions (13-14% daily soil water in NT at 
25 cm depth), May 2012 ς wet soil conditions (18-20% 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 interrows. 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 effect, soil 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 m

2
) in 2011 (April to 

November). In the interrows of the orchard there were no significant differences in mean 
CID in the 40 cm topsoil between T (1.45 MPa mm-1 SEM 0.07) and NT (1.45 MPa mm-1 SEM 
0.08). Soil water content was a significant factor (1.86 MPa mm-1 SEM 0.06 in dry 
conditions and 0.26 MPa mm-1 SEM 0.02 in wet conditions). The interaction between these 
two factors was not significant (p>0.05). During the period April-November 2011, we 
identified 35 species (19 botanical families). The mean cover percentage reached a 
maximum of 70.00% (July) and fluctuated throughout 2011 from 23.75% in April to 18.42% 
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in November. Preliminary results obtained for a period of a little 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 the no 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 environmental costs.  
 
This study was financially supported by Spanish MICINN (AGL2010-2012 (subprogramme 
AGR).  
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Mapping of invasive weed species on the territory of the urban areas 

 

.Φ YƻƴǎǘŀƴǘƛƴƻǾƛŏΣ aΦ aŜǎŜƭŘȌƛƧŀΣ bΦ {ŀƳŀǊŘȌƛŏΣ .ƻΦ YƻƴǎǘŀƴǘƛƴƻǾƛŏ 

University of Novi Sad, Faculty of Agriculture Novi Sad,Trg Dositeja Obradoviŏa 8, 21 000 

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 entirely new weed species 

took increasingly more important role in the region; more than a half century ago in such a 

manner, Ambrosia artemisiifolia L. also occurred for the first time on the territory of the 

Former Republic of Yugoslavia, and nowadays it is frequently occurring species that has 

become serious ecological threat also for Novi Sad. Studies performed in the period 2008-

2012, on over 400 ha of non-agricultural and ruderal sites of the City of Novi Sad, revealed 

presence of A.artemisiifolia on over 200 locations in 21 city zones. The highest determined 

abundance was 50 plants per m2.  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 agricultural 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 Novi Sad, while mapping data for the territory of AP 

Vojvodina were inserted into program Google Earth.  The greatest economic significance 

have ruderal weed species Sorghum halepense (L.) Pers, Rumex crispus L., Carduus 

acanthoides L., Conyza canadensis L., Urtica dioica L., Chenopodium album L., Rubus 

caesius L., Arctium lappa L., and established invasive weed species Ambrosia artemisiifolia 

L., Asclepias syriaca L., Iva xanthofolia L., Artemisia vulgaris L., Amaranthus retroflexus L. 

and Cuscuta campestris Yunkers Abundance and coverage were determined by the method 

of Braun-Blanquet (1951). Established coverage of invasive weed species was within a 

range of 30-95%. Presence level marked 5 was established for A. artemisiifolia L. in 

municipalities SomboǊΣ hŘȌŀŎƛ ŀƴŘ bƻǾƛ {ŀŘΣ   ŀƴŘ A. vulgaris [Φ ƛƴ {ƻƳōƻǊΣ hŘȌŀŎƛ ŀƴŘ ~ƛŘΦ 

Presence level marked 4 was found in 7 municipalities for weed species A. vulgaris L. and R. 

crispus L. Data processing revealed presence level marked 1 was found for species A. 

artemisiifolia L. in municipality Zrenjanin, A. retroflexus L. in municipalities Kula, Sombor, 



 SESSION III: WEED ECOLOGY II ς Poster presentations                                       115 
 

16th EWRS Symposium 2013, Samsun 
 

wǳƳŀΣ ŀƴŘ ~ƛŘΣ A. syriaca L. in municipalities Kikinda, Vrbas, Kula, Sremska Mitrovica, and 

Novi Sad,  while C. campestris Yunkers was established in even 7 municipalities, i.e. Kikinda, 

{ƻƳōƻǊΣ hŘȌŀŎƛΣ {ǊŜƳǎƪŀ aƛǘǊƻǾƛŎŀΣ ~ƛŘΣ .ŀőƪŀ tŀƭŀƴƪŀΣ ŀƴŘ bƻǾƛ {ŀŘ ǿŀǎ ƳŀǊƪŜŘ ǿƛǘƘ ǘƘŜ 

presence level 1.  
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Identifying the traits in cereals that confer greater suppressive ability against 
Alopecurus myosuroides (Huds.) 

 
I. K. S. Andrew, J. Storkey, S. Moss 

Rothamsted Research, Department of Agroecology, Harpenden, Hertfordshire 
 United Kingdom AL5 2JQ 

Izzadora.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 differ in their 
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 commercialised, so that farmers 
may include them in their weed management strategies.  The aim of this project is to 
establish which cereal traits contribute to the suppression of Alopecurus myosuroides, and 
if there is a yield penalty imposed by these traits in weed free situations. 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 suppress A. myosuroides. These cultivars were grown in containers in competition 
with A. myosuroides (density 281 m-1 and 78 m-1 respectively) at Rothamsted Research, UK. 
A. myosuroides seed 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 measured 
throughout the growing season, and flag leaf measurements taken during flowering. 
Thousand grain weight was also measured. Two-sided correlations were used to search for 
relationships between cultivar traits and A. myosuroides seed return and biomass. 
The trait with the most statistically significant impact on A. myosuroides final 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 tillering (P=0.001; 
P=0.0019), and green area a month after emergence (P=0.0051; P=0.0364) all relate to 
decreased A. myosuroides biomass and seed production, respectively. Final cultivar height 
was important for suppressing seed production (P=0.0379), but not in suppressing 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 quickly and easily 
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 determining the species composition of summer arable weed vegetation 
in Hungary, with particular focus on sunflower fields 

 

DΦ tƛƴƪŜΣ tΦ YŀǊłŎǎƻƴȅΣ !Φ [ŜƴƎȅŜƭΣ ½Φ .ƻǘǘŀ-5ǳƪłǘΣ .Φ /ȊǵŎȊ 
University of West Hungary, Faculty of Agricultural and Food Sciences, 9200 

aƻǎƻƴƳŀƎȅŀǊƽǾłǊΣ IǳƴƎŀǊȅ 
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 understand the 
assembly rules of weed communities and might be useful in planning weed management 
strategies. 
The abundance of late-summer weed flora and 25 environmental, management and site 
context factors were measured in 243 maize, sunflower and stubble fields representing 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 by plot location, 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 than 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 management factors 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 analysis 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 of agro-technical treatments in 
sunflower fields is highly dependent on a complex of edaphic and climatic constraints. 
 
¢Ƙƛǎ ǿƻǊƪ ǿŀǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǇǊƻƧŜŎǘǎ C±a мнΦфонѷмѷнллф ŀƴŘ ¢#aht пΦнΦмκ.-09/1/KONV-
2010-0006. 
 
 
 
 
 
 
 

mailto:pinkegy@mtk.nyme.hu
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Weed survey of poppy (Papaver somniferum) fields in Hungary 

 
YΦ ¢ƽǘƘΣ tΦ YŀǊłŎǎƻƴȅΣ wΦ tłƭΣ DΦ tƛƴƪŜ 

University of West Hungary, Faculty of Agricultural and Food Sciences, 9200 
aƻǎƻƴƳŀƎȅŀǊƽǾłǊΣ IǳƴƎŀǊȅ 

toth.kalman@t-online.hu 
 
 

In Hungary, poppy is either used as a pharmaceutical 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 were asked to 
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 farmer willing 
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 fields in four randomly 
selected 50-m2 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 values. Altogether, 173 weed species were recorded. In spring-sown alkaloid 
poppy the most abundant species and their mean cover values were: Papaver rhoeas 
(3.2%), Fallopia convolvulus (2.43%), Chenopodium album (2.25%), Polygonum aviculare 
(2.12%), Echinochloa crus-galli (1.58%), Ambrosia artemisiifolia (1.36%) and Sonchus asper 
(0.8%). In autumn-sown food poppy fields the most abundant species and their mean cover 
values were: Papaver rhoeas (5.82%), Descurainia sophia (1.56%), Fallopia convolvulus 
(1.26%), Convolvulus arvensis (1.03%), Consolida regalis (0.93%), Galium aparine (0.9%), 
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 spring-germinating summer annuals 
in alkaloid, while autumn-germinating winter annuals in food poppy fields. 
According to both published literature data and the results of this study, the most 
abundant weed species is Papaver rhoeas, both in food and alkaloid poppy. The fact that 
weed and crop species belong to the same plant family, result in a very low efficiency of 
chemical control. 
 
¢Ƙƛǎ ǿƻǊƪ ǿŀǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǇǊƻƧŜŎǘǎ C±a мнΦфонѷмѷнллф ŀƴŘ ¢#aht пΦнΦмκ.-09/1/KONV-
2010-0006. 
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The presence of weed species in the regeneration of common oak 
(Quercus robur L.) forests 

 
V. Vasic1, B. Konstantinovic2, S. Orlovic1 

1University of Novi Sad, Institute of Lowland Forestry and Environment, Novi Sad, Serbia 
2University of Novi Sad, Faculty of Agriculture, Novi Sad, Serbia 

Serbia vericav@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 control, the 
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 2007-2009 at three 
localities: Vinichna (440 55' 39,85''N, 190 6' 30,39''E), Naklo ( 440 57' 34,40''N, 190 20' 
48,74''E)  and Varadin (44

0
 56' 43,74''N,  19

0 
15' 48,97''E) which are located in the areas of 

Ravni Srem. Four trial plots 10 x 10 m2 in size were set at each locality. Within them, five 
subplots of 1x1m2 randomly 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 studies, which 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 determined in Varadin (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 year of investigation the most abundant species found in 
Naklo were: Sonchus arvensis L., Ambrosia artemisiifolia L. and Chenopodium polyspermum 
L., whereas in the second and the third year the species Sonchus arvensis L. Ambrosia 
artemisiifolia L., Erigeron canadensis L. and Stenactis annua (L.) Nees were similarly 
abundant. Dominant species found in Varadin in the first year of investigation were 
Ranunculus ficaria L., Ambrosia artemisiifolia L. and Solanum nigrum L., whereas in the 
second and the third year the species Ambrosia artemisiifolia L., Stenactis annua (L.) Nees. 
and Erigeron canadensis L. were similarly dominant. The following species were abundant 
ƛƴ ±ƛƴƛőƴŀ ƛƴ ǘƘŜ ŦƛǊǎǘ ȅŜŀǊ ƻŦ ƛƴǾŜǎǘƛƎŀǘƛƻƴΥ Polygonum lapathifolium L., Solanum nigrum L., 
Sonchus arvensis L. and Sorghum halepense (L.) Per. In the second year the species 
Stenactis annua (L.) Nees., Sorghum halepense (L.) Pers. and Ambrosia artemisiifolia L. 
stood out in terms of abundance, and in the third year this was true for Stenactis annua (L.) 
Nees. and Sorghum halepense (L.) Pers., and abundance of Symphitum officinale L. and 
Setaria viridis (L.) P.B was also observed. The analysis of the life-forms confirmed the 

mailto:vericav@uns.ac.rs
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dominant presence of therophytes in Naklo and Varadin localities, whereas in Vinichna the 
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 development of young oak trees were crucial for the process of area 
regeneration, the mechanical and chemical control measures were applied for weed 
control. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 SESSION III: WEED ECOLOGY II ς Poster presentations                                       121 
 

16th EWRS Symposium 2013, Samsun 
 

 

Weed species composition in maize fields of Northern Germany 
 

C. Von Redwitz, B. Gerowitt 
University of Rostock, Faculty of Agricultural and Environmental Sciences, Working Group 

Crop Health, 18051 Rostock, Germany 
christoph.redwitz@uni-rostock.de 

  
Over the last decade, the acreage sown to maize increased rapidly in in Germany. 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 concomitant 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 continental. We 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 (0Φм ƳчύΦ ! ŘƛǎǘƛƴŎǘƛƻƴ ǿŀǎ ƳŀŘŜ ōŜǘǿŜŜƴ άƻƭŘέ ŀƴŘ άƴŜǿέ ƳŀƛȊŜ ŦƛŜƭŘǎ 
depending on how long ago maize had been included in the crop rotation. 
The multidimensional scaling (MDS) with Bray-Curtis distance was used to analyse the 
weed assembly. Differences of weed 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 sylvestris ς ōƛƻƭƻƎȅΣ ŎƻƴǘǊƻƭ ŀƴŘ ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴ of cultural 
landscapes 

 
aΦ WǄǊƎŜƴǎŜƴΣ YΦ{Φ ¢ǄǊǊŜǎŜƴΣ aΦ 5ȅǊƘŀǳƎΣ LΦ aȅǊǎǘŀŘΣ WΦ {ǾŜƴŘǎŜƴΣ ¢Φ aŀƎƴǳǎǎŜƴΣ !Φ CǄǊŘŜΣ 

A. DiTommaso 

Bioforsk-Norwegian Institute for Agricultural and Environmental Research,NO-мпон )ǎ 
Norway 

kirsten.torresen@bioforsk.no 
 
 
Anthriscus sylvestris is 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 flowering. A. sylvestris propagates by a 
balance between vegetative and generative reproduction, which makes it difficult to 
control. In a four-year (2010-2013) multidisciplinary project we study biology and control 
measures of A. sylvestris ŀƴŘ ǇŜƻǇƭŜǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǘƘŜƛǊ ŎǳƭǘǳǊal landscape. Here some 
preliminary results are presented.  
Two pot experiments were conducted in 2011 in spring (greenhouse, Ithaca, NY, USA) and 
ƻǳǘŘƻƻǊǎ ƛƴ WǳƴŜΣ Wǳƭȅ ŀƴŘ !ǳƎǳǎǘ ό¢ǊƻƳǎǄΣ bƻǊǿŀȅύΦ ¢ƘŜ ǘŀǇǊƻƻǘ ǿŀǎ Ŏǳǘ ƛƴǘƻ мΣ нΣ п ƻǊ у 
cm lengths from upper, medium and lower parts of the root (Ithaca) or the root was 
ŘƛǾƛŘŜŘ ƛƴǘƻ ǳǇǇŜǊ п ŎƳ ŀƴŘ ǘƘŜ ƭƻǿŜǊ ǇŀǊǘΣ ŀƴŘ ƛƴŎƭǳŘƛƴƎ ŀƭǎƻ ƛƴǘŀŎǘ Ǌƻƻǘǎ ό¢ǊƻƳǎǄύΦ wƻƻǘ 
fragments were buried at 2, 8 and 17 cm soil depth. Sprouting/no sprouting was noted and 
analysed as ōƛƴŀǊȅ ǊŜǎǇƻƴǎŜ ǾŀǊƛŀōƭŜ ǿƛǘƘ Ψproc ƎƭƛƳƳƛȄΩ ό{!{ύ with root parts, burial depth 
ŀƴŘ ǘƛƳŜ ό¢ǊƻƳǎǄύ ŀǎ ŦŀŎǘƻǊǎΦ hnly root fragments including the upper 4-5 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. sylvestris was established in 2010 in Sandstrand, Northern Norway. 
Treatments with cutting (early+late summer 5 cm height, at full bloom 5 or 70 cm or at 
seed set in late summer 5 cm height), mecoprop-P (2.7 kg a.i. ha

-1
, applied with a backpack 

sprayer, spray volume 250-300 L ha-1, nozzle pressure 2-3 bar, in early or late summer (+cut 
in early summer)), and untreated control in 2010 and 2011. Percentage biomass of A. 
sylvestris and other species were visually estimated, and seedlings, small and large rosettes 
of A. sylvestris were counted in 4 x 1.0 m2 squares in each plot in June 2012. The results 
were analysed with analysis of variance and Tukey test, P<0.05.The results showed that 1-2 
cuts did not reduce biomass of A. sylvestris. Mecoprop-P effectively controlled the species 
and especially the number of small and large rosettes was reduced. Treatment with cutting 
of flowers (70 cm height) greatly reduced the number of seedlings (not significant), but not 
small or large rosettes. 
Lƴ ±ŀŘǎǄ ŀƴŘ IŜǊǄȅ ǉǳŀƭƛǘŀǘƛǾŜ ƛƴǘŜǊǾƛŜǿǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻƴ Ƙƻǿ ŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ŦŀǊƳŜǊǎΣ 
tourist entrepreneurs and agents of public management, make use of, under-stand and 
perceive the landscape. The ŎǳƭǘǳǊŀƭ ƭŀƴŘǎŎŀǇŜ ƛǎ ŀ ŎǊǳŎƛŀƭ ŜƭŜƳŜƴǘ ƻŦ ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴ 
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 landscape is the 
ǘǊŀŘƛǘƛƻƴŀƭΣ ƻǇŜƴ ƎǊŀȊŜŘ ƭŀƴŘΣ ǿƘƛŎƘ ƛǎ ŘƛǎŎƻƴƴŜŎǘŜŘ ŦǊƻƳ ǘƻŘŀȅΩǎ ŦŀǊƳƛƴƎ ǇǊŀŎǘƛŎŜǎΦ 
To conclude, these results indicate that removal of the upper 4-5 cm of the root or the 
herbicide mecoprop-P could effectively control A. sylvestris. For people, A. sylvestris seems 
to symbolize a degradation of the cultural landscape. 
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Occurrence of weeds in crop rotation experiments combining annual energy 
crops at two sites in Germany 
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In Germany classical annual field crops like cereals, oilseed rape and maize increased in the 
cropped acreages 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 experiment 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, 
ǿƘƛƭŜ ǘƘŜ ƻǘƘŜǊ ƛǎ ŎƭƻǎŜ ǘƻ ǘƘŜ ŎŜƴǘǊŜ ƻŦ DŜǊƳŀƴȅ όDǀǘǘƛƴƎŜƴύ ƻƴ ŀ ǾŜǊȅ ŦŜǊǘƛƭŜ ǎƻƛƭ ŀƴŘ ƛƴ ŀ 
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 sides. Four 
treatments of crop protection run over all rotations. In two treatments seeds of selected 
weed species (Amaranthus retroflexus (L.), Anchusa arvensis (L.) M.Bieb., Echinochloa crus-
galli (L.), Galium aparine (L.), Geranium pusillum (L.), Sisymbrium officinale (L.), Solanum 
nigrum (L.), Stellaria media (L.) Vill., Viola arvensis Murray) were sown in the starting years 
of the experiments. Design is a split-plot with four replications. Weed species and weed 
densities were determined in spring and 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 is 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 non-parametric Kruskal-Wallis test by using R software (package agricolae) 
separately for each study site. 
The examination indicated a significant disparity between weed infestation in crop rotation 
composing of OSR - WW and such with different ranks of maize for the site Rostock. 
Moreover, three of nine sown weed species (Geranium pusillum, Stellaria media, Viola 
arvensis) 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 other crop rotations. Furthermore, 
Geranium pusillum, Solanum nigrum and Stellaria media have been established locally. 
Thereby occurrence of high weed densities of Geranium pusillum and Stellaria media were 
restricted to crop rotations containing OSR whereas high weed infestation of Solanum 
nigrum occurred in all crop rotations comprising maize. 
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Evaluating of irrigation levels on species richness on corn (Zea mays L.) field 
 

G. Mahmoudi, A. Ghanbari. A. A. Mohammad Abadi, Z. Ghavidel
 

Ferdowsi University, Agriculture Faculty, Department of Agronomy, Weed Science Group. 
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In order to study the different levels of irrigation on diversity, density and compound of 
weed species in corn field, experiment was conducted at Ferdowsi University of Mashhad 
Research Field (36 ṭ мрɝƭŀǘƛǘǳŘŜΣ рф ṭ нуɝ ƭƻƴƎƛǘǳŘŜ ŀƴŘ фур Ƴ ŜƭŜǾŀǘƛƻƴύ. The experiment 
was based on interval mapping with four levels of irrigation (6130, 7290, 8800 and 12330 
.m-3) and four levels of weed control (complete control, broad-leaves 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 in different levels of irrigation the weed species were 
different. At the first time of critical period, the most diversity was in 8800 and 7290 m-3 

and the minimum diversity was in 12330 and 6130 m-3 irrigation levels. At the harvest time, 
the most diversity was in 12330 and 6130 and 8800 m

-3
 irrigation levels respectively and 

least diversity within different indexes were in 7290, 8800 and 6130 m-3 irrigation levels 
respectively. Stability index changed at different levels 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 four Senecio species on low-input grassland in 
Germany 
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Recently there have been many reports on the increasing incidence and spread of common 
ragwort (Senecio jaobaea) and 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 competitive abilities in conventional grassland are considered low. To test this 
ƘȅǇƻǘƘŜǎƛǎ ŀ ŦƛŜƭŘ ǘǊƛŀƭ ŀǘ ŜŀŎƘ ƻŦ ǘǿƻ ƎǊŀǎǎƭŀƴŘ ŀǊŜŀǎ ƻŦ ǘƘŜ Wǳƭƛǳǎ YǸƘƴ-Institut in 
Braunschweig was initiated. Both areas were extensively farmed and mowed once or at the 
most twice a year. 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 microclimate. Four Senecio species were planted in 5m2 
plots. The Senecio species were Senecio aquaticus, Senecio erucifolius, Senecio inaequidens 
und Senecio jacobaea. The 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 the Senecio- 
plants was determined. After two years, there was a significant difference in the decline of 
plant numbers between the species. On both trial sites the number of Senecio jacobeae 
plants had decreased by about 50%. Sencecio aquaticus with a volume of 10%, Senecio 
erucifolius with 40% and Senecio inaeaquidens with 1% of the originally planted plants 
could be found only on one trial site. At both trial sites, no new emergence of Senecio 
plants was observed despite copious seed shedding by Senecio plants which reached seed 
maturity and many remaining seeds at the trial sites. Until now, all four tested Senecio 
species have been weakly competitive, and even in low-input farming with no fertilizer and 
mowing only once, these did not exhibit a capacity for spreading. 
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The effects of row width and plant population on weed control in oilseed rape 
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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 applied pre-emergence when the 
seedbed is often dry.  Two frequently used herbicides, propyzamide and carbetamide are 
key for the control of Alopecurus myosuroides Huds. in a rotation as there is no known 
resistance to these herbicides in the UK, but these, and metazachlor, are found 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 introduction 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 in each of 2 years (2009-2012), there were two herbicide treatments, 
a full herbicide programme and no herbicide, with four plant populations (15, 30, 60 and 
мнл ǇƭŀƴǘǎκƳчύ ŀƴŘ ŦƻǳǊ Ǌƻǿ ǿƛŘǘƘǎ όмнΣ нпΣ пу ŀƴŘ тн ŎƳύΦ  ¢ƘŜ ŜȄǇŜǊƛƳŜƴǘ ǿŀǎ ŘƻƴŜ ŀǎ ŀ 
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 and broad-
leaved weed populations, light interception by the canopy, lodging and yield were made.  
Data was analysed by ANOVA. 
Alopecurus myosuroides, papaver 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 broad-leaved weed populations were higher 
ǿƘŜǊŜ ƻƛƭǎŜŜŘ ǊŀǇŜ ǇƻǇǳƭŀǘƛƻƴǎ ǿŜǊŜ ƭƻǿΦ LƴŎǊŜŀǎƛƴƎ ǘƘŜ ǎŜŜŘ ǊŀǘŜ ŦǊƻƳ ол ǎŜŜŘǎ ǎƻǿƴκƳч 
ǘƻ мнл ǎŜŜŘǎ ǎƻǿƴκƳч ǊŜŘǳŎŜŘ !Φ ƳȅƻǎǳǊƻƛŘŜǎ ǇƻǇǳƭŀǘƛƻƴǎ ōȅ пм҈ ŀƴŘ {Φ ƳŜŘƛŀ ōȅ ну҈ ŀǘ 
a single site.  Increasing row width from 12cm to 72cm generally had no effect on weed 
populations. 
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Determination of important weed species, their distributions and densities in 
grasslands of Trabzon province, Turkey 
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This study was carried out to determination important weed species, the available 
frequency, common covering and density of weeds in grasslands of Trabzon province in 
2008-2009. Surveys were conducted in 214 sampling areas belong to 80 grasslands of 
Trabzon province (central district, !ƪœŀŀōŀǘΣ !ǊŀƪƭƤΣ 4ŀȅƪŀǊŀΣ 5ŜǊƴŜƪǇŀȊŀǊƤΣ IŀȅǊŀǘΣ 
YǀǇǊǸōŀǒƤΣ aŀœƪŀΣ {ǸǊƳŜƴŜΣ ¢ƻƴȅŀΣ ±ŀƪŦƤƪŜōƛǊ ŀƴŘ ¸ƻƳǊŀύΦ ¢ƘŜ ǊŀƴŘƻƳ ǎŀƳǇƭƛƴƎ ǿŀǎ 
made according to representing at least 1% of the areas of grassland. 1/4 m2 were taken in 
a sampling area at least 20 times. The 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 identifield in 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 were Alchemilla pseudocartalinica Juz., 
Pteridium aquilinum (L.) Kuhn, Euphorbia oblongifolia C. Koch, Veratrum album L., Silene 
vulgaris (Moench) Garcke, Digitalis ferruginea L., Hypericum perforatum L., Conium 
maculatum L. and Alchemilla orduensis B . Pawl. in pasture areas surveyed. 
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Changes in arable weed communities in Switzerland 
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Arable weeds are among the species richest and 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 areas cannot be effective. 
The vegetation database of the research station Agroscope Reckenholz-¢Ņƴƛƪƻƴ ό!w¢ύ 
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 criteria and proposing of arable weed 
promotion areas and farms 
In the years 2011 and 2012 we revisited 520 of these arable-land locations. On the 232 
fields where the current crop type corresponded with the historical one, we recorded all 
plant species and estimated their abundance according to Braun-.ƭŀƴǉǳŜǘΦ wŜƭŜǾŞǎ ǿŜǊŜ 
made on 100m2 in 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 214. Overall 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 of grassy 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 
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The aim of this work is to analyze how the insertion of temporary grasslands into cereal-
based rotations may affect weed abundance and diversity. Three levels of statistical 
ŀƴŀƭȅǎŜǎ όʰ ŘƛǾŜǊǎƛǘȅΣ ʲ ŘƛǾŜǊǎƛǘȅ ŀƴŘ ŦǳƴŎǘƛƻƴŀƭ ŘƛǾŜǊǎƛǘȅύ ŀǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ƻǊŘŜǊ ǘƻ 
understand the weed community composition changes in crops and temporary grasslands.  
Weed flora observations are realized in the long-term experiment SOEREςACBB 
(Observatory and Experimental System for Environmental Research - Agroecosystems, 
Biogeochemical Cycles, and Biodiversity) at 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 cereal-based rotations 
(maize/wheat/barley). Weed flora is observed at least once a year. Species richness (S), 
abundŀƴŎŜ ό!ύΣ ŀƴŘ ŘƛǾŜǊǎƛǘȅ ƛƴŘŜȄŜǎΣ ƴŀƳŜƭȅ {Ƙŀƴƴƻƴ όIύ ŀƴŘ tƛŞƭƻǳ όWύ ƛƴŘŜȄŜǎΣ ǿŜǊŜ 
computed from weed flora data in crops and grasslands. 
/ǊƻǇǎ ƘŀǾŜ ƭƻǿ ǿŜŜŘ ŀōǳƴŘŀƴŎŜ όōŜŎŀǳǎŜ ƻŦ ǿŜŜŘƛƴƎύ ōǳǘ ǉǳƛǘŜ ƘƛƎƘ ʰ ŘƛǾŜǊǎƛǘȅ 
(especially in spring crops). A, S and H decrease 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 identifying species 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 broad-leaved species with 
an upright morphology. The 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 chemical 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 
promising agroecological way to regulate weeds in cropping systems.  
 
The present work was funded by ANR SYSTERRA ADVHERB (ANR-08-STRA-02). 
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Spatial distribution of weed communities in maize crops in Central Spain 
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This study describes the spatial distribution patterns of seven species considered among 
the major weeds in maize crops in Central Spain. In addition, spatial association among 
weed species was also analysed. Visual assessments of the density of Abutilon theophrasti, 
Amaranthus spp., Cyperus rotundus, Datura ferox, Solanum nigrum, Sorghum halepense 
and Xanthium strumarium were conducted on photographic images. The images were 
taken on the inter-row area when maize was at the 4- to 6-leaves stage, each image 
covering 0.375 m2 όлΦтр Ƴ Ҏ лΦрл ƳύΦ ! ǘƻǘŀƭ ƻŦ мΣмпу ŘƛƎƛǘŀƭ ƛƳŀƎŜǎ ǿŜǊŜ ŀŎǉǳƛǊŜŘ 
contiguously so that the entire surface was sampled. 
The results showed aggregated patterns with varying intensity in all weed species. 
Furthermore, we found populations spatially dissociated, such as X. strumarium with both 
Amaranthus spp. and S. halepense. Similarly, A. theophrasti was negatively correlated with 
both Datura spp. and C. rotundus. In contrast, other populations as X. strumarium and A. 
theophrasti were positively associated, i.e. sharing the same locations. This information is 
useful to compare the reduction of herbicide spraying with different strategies in the 
context of site-specific 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 in all patches without distinction. 
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Weed seed predation in cereals as influenced by density and farming system 
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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 quality of weed patches. Seed 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 (Mecklenburg-Vorpommern; MV) όрпɕ bΣ мнɕ 9ύ and 
Northeast Spain (NES) όпнɕ bΣ мɕ 9ύ. In MV the average temperature is 8.4ɕC and annual 
precipitation 591 mm and in NES мпΦтϲ/ ŀƴŘ осф ƳƳΦ Lƴ b9{Σ ŦŀǊƳŜǊǎ ƛǊǊƛƎŀǘŜŘ ŀǘ о-weekly 
interval in the experimental area. Lolium multiflorum [ŀƳΦ ǎŜŜŘǎ όпΦнн ҕлΦло ƳƎ ǎŜŜŘ-1; 
ƳŜŀƴ ҕ {9ύ ǿŜǊŜ ŜȄǇƻǎŜŘ ǘƻ ǎŜŜŘ ǇǊŜŘŀǘƻǊǎ ŜƛǘƘŜǊ ƻƴ ǎŜŜŘ ŎŀǊŘǎ ƻǊ ǎŎŀǘǘŜǊŜŘ ƻƴ ǘƘŜ ǎƻƛƭ 
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 density-dependent, although for carabids 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, the level of predation was so high that, irrespective 
of the type of response, hardly any seeds will enter the seed bank, resulting in exhaustion 
of the seed bank and reduced seedling densities in subsequent seasons. 
In an attempt to explain the low level of seed 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 field edge 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 or quality 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 
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Weeds are the most important yield constraint causing an approximately 30-50% 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 that mix with 
ǿƘŜŀǘ Ǉƭŀƴǘǎ ƘŀǊǾŜǎǘŜŘ ŦǊƻƳ ǘƘŜ ǿƘŜŀǘ ŀǊŜŀǎ ƻŦ !ȅŘƤƴ tǊƻǾƛƴŎŜ ƻŦ ¢ǳǊƪŜȅΦ 
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 to record the 
ǿƘŜŀǘ ƎǊŀƛƴǎ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ǿƛǘƘ ǿŜŜŘ ǎŜŜŘǎ ƛƴ !ȅŘƤƴΣ ¢ǳǊƪŜȅΦ {ŀƳǇƭŜǎ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ 
different grain stores were used to identify and quantify the contaminating weed seeds. 
Secale cereale was not consider a weed in 2005 and vice versa in 2006. Identified 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 (5), Asteraceae 
(4), Fabaceae and Apiaceae (3 each) and Convolvulaceae, Rubiaceae, Malvaceae, 
Papaveraceae, Ranunculaceae and Polygonaceae (1 each). The Melilotus officinalis was the 
most contaminating weed species in both the years. In 2005, the number of weed seeds for 
M. officinalis, Lolium spp., Vicia spp., Galium tricornutum, Ranunculus arvensis, Phalaris 
minor, Convolvulus arvensis and Sinapis arvensis were 191.3, 62.0, 47.6, 34.7, 23.5, 18.1, 
17.8 and 15.8 respectively, per 1000 g of wheat grains. In 2006, the number of weed seeds 
for M. officinalis, Secale cereale, P. minor, S. arvensis, R. arvensis, G. tricornutum and 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 the Vicia spp., G. tricornutum and M. officinalis were 
1.72 g, 0.46 g, and 0.40 g respectively, per 1000 g wheat grains. Likewise, in 2006, S. 
cereale, M. officinalis and Vicia spp. were 3.66 g, 1.08 g and 0.36 respectively, per 1000 g of 
wheat grains. Comparison of the 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 contaminate the wheat seeds. Out of the total 90 weed species under the field 
conditions, seeds of 28 weed species were contaminating wheat grains. Several 
phenomena can explain this observation. For example, the Alopecurus myosuroides weed 
grows to maturity well before wheat and drops its seeds before the wheat harvest and 
hence does not contaminate the wheat grains. Similarly, the Avena spp. 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 studies) can accelarate the weed 
dispersal process especially at the farms where farmers do not use a certified seed or 
selector.  

mailto:oboz@adu.edu.tr
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Changing agricultural practices modifies the species and trait composition of the 
weed flora: A simulation study using a cropping system model 

 
N. Colbach1, S. Granger2, S. H. M. Guyot1Σ 5Φ aŞȊƛŝǊŜ1 

1Lbw!Σ ¦awмопт !ƎǊƻŞŎƻƭƻƎƛŜΣ 9Ŏƻƭ5ǳǊΣ C-21000 Dijon, France 
2!ƎǊƻ{ǳǇ 5ƛƧƻƴΣ ¦awмопт !ƎǊƻŞŎƻƭƻƎƛŜΣ 9Ŏƻƭ5ǳǊΣ C-21000 Dijon, France 

Nathalie.Colbach@dijon.inra.f 
 
 
Cropping systems change over time to adapt to socio-economical and environmental 
constraints and to profit from technological innovations. These changes can result in 
unexpected side-effects 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 practices ex ante on weeds. 
The FLORSYS model quantifies the effect of crop succession, management techniques and 
climate on multi-specific weed dynamics over the years; it was parameterized with 
functional relationships predicting model parameters (e.g. pre-emergent 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 weed 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 analysed for their 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 Poitou-Charentes rotations (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 tillage greatly 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 regulations) reduced densities, 
particularly in autumnal weeds. Simplifying the three-year Burgundy rotation to a two-year 
oilseed rape/wheat increased weed densities, particularly when mouldboard ploughing 
was also abandoned. Conversely, diversifying rotations decreased 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. no-till) greatly changed weed flora composition. To understand 
these changes, the relationships between management practices and weed species traits 
were studied with RLQ and fourth-corner analyses. Longer rotations were thus shown to 
select weed species with elongated/flattened seeds (which present 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 late-sown crops (i.e. spring crops or late-sown 
autumn crops) favoured species with round seeds which 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 low-lipidic seeds which germinate 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, frequent tillage favoured monocotyledonous species and species 
with a late and short emergence period, thus limiting fatal germination triggered by early 
tillage. Glyphosate before sowing in direct-drilled fields selected seeds with low area/mass 
ratios which germinate later and can thus avoid the glyphosate application. 
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Tomato spotted wilt virus (TSWV) first isolated from birthwort                 
(Aristolochia clematitis L.) in Hungary 
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Tomato spotted wild virus (TSWV) became to an important plant pathogen in the past 15 
years. This pathogen belongs to the family Bunyaviridae and genus Tospovirus. It can 
spread through trips and mechanical transmission. According to the latest studies, this 
virus has about 1090 host plants including crops and weeds. 
In the autumn of 2009, some Aristolochia clematitis plants were detected showing yellow 
mosaic symptoms probably of the TSWV infection. The presence of TSWV was proved by 
TEM electron microscope and RT-PCR. To the molecular test primers were designed and 
used TSWV-{мфуо р  ///¢/D!DD/¢¢¢/!!D/!!D¢-TCTGC G-оΩ ŀƴŘ ¢{²±-{нтст р-
GCTCTAGAGCC-ATCATGTCTAAGGTTAAGCTCAC-о Φ 
On bases of electron microscopic and molecular studies leaf samples of Aristolochia 
clematitis L. found, which proved to be infected with Tomato spotted wilt virus (TSWV). 
This is the first report on the occurrence of TSWV on Aristolochia in Hungary. 
¢Ƙƛǎ ǿƻǊƪ ǿŀǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ h¢Y! YстсруΣ ¢#aht-4.2.2./B-10/1-2010-0023 and 
¢#aht пΦнΦнΦκ!-1/1/KONV-2012-0064 grants. 
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Interactions between summer weed communities and pedo-climatic 
characteristics in Italian maize fields 
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The aim of the present study was to examine the relationships between weed communities 
and some pedological and climatic traits in several Italian areas of maize cultivation. Weed 
data were obtained by gathering the results of several independent studies carried out in 
the period 1998-2012 by different research organisms and collecting them into a large 
dataset. The considered studies included herbicide efficacy field trials and weed surveys 
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 m2) were considered. Weed data were collected at least 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 calculated: total number of weed 
species, number 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, assimilable 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 databases. The relationships between pedo-climatic 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 and the PeaǊǎƻƴΩǎ Ǌ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘΦ ²ƛǘƘ 
DA, pedo-climatic traits were tested as predictors of weed indices for the different sites. 
PCA was mainly aimed at finding hidden relationships between pedo-climatic traits and 
weed indices. 
The total number of encountered species was equal approximately to 120. Despite the high 
number of species found, only Chenopodium album, Echinochloa crus-galli, Amaranthus 
retroflexus, Solanum nigrum and Polygonum persicaria (ordered in term of occurrence 
frequency) 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 values. With DA, a good classification of the surveyed 
sites on the basis of weed indices was obtained by using soil parameters as predictor 
variables (>60% of sites correctly classified), in particular in a subset of data referred to 
Piemonte region only (north-west 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 pedo-climatic traits. The 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 different farming and site 
conditions 
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The aim of this study was to explore the composition of weed vegetation on arable land in 
ǎŜƭŜŎǘŜŘ ŀǊŜŀǎ ƻŦ ǘƘŜ /ȊŜŎƘ wŜǇǳōƭƛŎ ŀƴŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƭŜǾŜƭ ƻŦ ʴ-diversity which is 
represented by total species richness within an ecological landscape. Our survey was 
conducted at 27 conventional and 35 organic farms in 2006-2008. Fields with winter 
cereals, spring cereals and wide-row spring crops were selected for sampling.  In each 
ǎŀƳǇƭŜŘ ŦƛŜƭŘΣ ƻƴŜ ǇƘȅǘƻŎƻŜƴƻƭƻƎƛŎŀƭ ǊŜƭŜǾŞ ƻŦ ǎǘŀƴŘŀǊŘ size of 100 m2 was recorded in the 
central part of the field. The species coverage was estimated using nine-degree Braun-
Blanquet cover-ŀōǳƴŘŀƴŎŜ ǎŎŀƭŜΦ ¢ƻǘŀƭ ʴ-diversity was expressed as total number of weed 
species recorded, and then the species diversity and 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 found - 123 in conventional 
and 162 in organic farming.  The highest number of species was found in winter cereals and 
at medium altitudes. Chenopodium album was 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 conventional farming. In organic farming, totally 109 annuals, 23 biennials, 
28 perennials and 2 semiparasite annuals have been found. The results confirmed positive 
ƛƳǇŀŎǘ ƻŦ ƻǊƎŀƴƛŎ ŦŀǊƳƛƴƎ ƻƴ ʴ-diversity of weed communities. 
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Site specific weed appearance in barley crop 
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Barley (Hordeum vulgare L.) is the 4th 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 brewery. It is well known that weed populations have a patchy 
distribution with aggregated weed patches of a varying size and density. Thus, the spatial 
and temporal dynamics of weed populations is increasingly important as approach for the 
site-specific weed managŜƳŜƴǘ ƛƴ ǘƘŜ ŦǊŀƳŜ ƻŦ άƭƻǿ ƘŜǊōƛŎƛŘŜǎ ƛƴǇǳǘǎέΦ  The aim of the 
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 (Athens- latitude of 
37.979953 and longitude of 23.915155) in a field site (1000 m2) with 48 sampling plots of 
1m

2
. A complete randomized design was selected as the experimental layout using 8 barley 

varieties with 6 replications. Intensive surveys of weeds were conducted during the 
growing period in 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 field. Malva 
sylvestris L., Silybum marianum L., Sinapis arvensis L., Chrysanthemum coronarium L., 
Cardaria draba L., and Calendula arvensis L., 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 
occurred in 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/m2 was observed, with M. sylvestris and S.arvensis presenting the 
greatest densities (46 and 40 weeds/m2 respectively). However, in the southern plots a 
total density of 81 weeds/ m2 was observed with C. coronarium and M. sylvestris 
presenting the greatest densities (19 and 14 weeds/m2 respectively). 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 side of the crop. Additionally, during the early growing 
stages for the barley the weeds M.sylvestris, C. coronarium, and S.marianum occurred in 
densities of 104, 53 and 10 weeds/m2, respectively, while in the late stages the weeds 
densities were differentiated to 182,  117 and 37 weeds/m2 , 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 
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The beginning of the weed vegetation research in Slovakia dates only to the period after 
World War II. More authors dealt 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 to analyse their floristic composition in Slovakia. 
tƘȅǘƻǎƻŎƛƻƭƻƎƛŎŀƭ ǊŜƭŜǾŞǎ ǿŜǊŜ ƳŀŘŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ½ǸǊƛŎƘ-Montpellier school and the 9-
degree scale of abundance and dominance was used. The cluster analysis was performed 
by the programs JUICE 7.0 and SYN-TAX 2000. 
Flora and vegetation of the arable fields in Slovakia was studied and classified between the 
years 2002-нллуΦ Lƴ ǘƻǘŀƭΣ рлт ǇƘȅǘƻǎƻŎƛƻƭƻƎƛŎŀƭ ǊŜƭŜǾŞǎ ǿŜǊŜ ƳŀŘŜ ƛƴ ŎŜǊŜŀƭǎΣ Ǌƻƻǘ ŎǊƻǇǎΣ 
cereal stubbles, perennial fodder crops and in abandoned fields as well. The average 
ƴǳƳōŜǊ ƻŦ ǎǇŜŎƛŜǎ ǇŜǊ ǊŜƭŜǾŞ ǿŀǎ ноΣрΦ .ȅ ƴǳƳŜǊƛŎŀƭ ŀƴŀƭȅǎŜǎ мо Ǉƭŀƴǘ ŎƻƳƳǳƴƛǘƛŜǎ ŦǊƻƳ 
the class Stellarietea mediae were distinguished, 11 from the subclass Violenea arvensis 
and 2 from Sisymbrienea. The vegetation was represented by 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%), phanerophytes (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 were found 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 of 
ōǊȅƻǇƘȅǘŜǎ όм ±¦ ŀƴŘ о [wύΦ ¢ƘŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘ ǿŜŜŘǎ ƛƴ ŀƭƭ ǊŜƭŜǾŞǎ ǿŜǊŜΥ 
Tripleurospermum perforatum, Cirsium arvense, and Viola arvensis. 
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The use of allometric relations for biomass estimation in above-ground     
Cirsium arvense (L.) Scop. 
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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, replicates and 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 exploited the suitability 
of this approach for assessing the above-ground dynamics of C. arvense (creeping thistle). 
Sixteen datasets were analysed with regard to allometric relations between leaf area, 
shoot height, diameter and weight. Biomass and leaf area dynamics of C. arvense could be 
captured by estimates obtained from allometric relations. Shoot height and diameter can 
be used as predictors for biomass and leaf area in growing shoots of C. arvense. Allometric 
relations in C. arvense are time specific and site dependent, 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 above-ground resource partitioning in C. arvense. The use of allometric methods 
may greatly decrease time and costs of field sampling. 
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The aim of the study was to relate shoot size-and weight variation development in 
populations of Sonchus arvensis L. (perennial sow-thistle) to characteristics of the roots 
constituting the initial populations, which differed in degree of root fragmentation. We 
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 populations of S. 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 and nitrogen content of 
leaves, stem, buds, and roots were measured. The 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. Biomass production per unit area 
did not differ between the populations with different degrees of fragmentation. Nitrogen 
allocation to vegetative reproduction was larger than nitrogen allocation to generative 
reproduction. Knowledge about pre-emergence variation in S. arvensis enables farmers to 
develop control 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 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 quantify of 
germination longevity and periodicity of annual dicotyledonous weed seeds in spring 
barley stands.  Weed emergence and survival in spring barley was investigated in field trials 
at Institute of Agriculture LRCAF in Central part of Lithuania (55023`50`̀N and 23051`40``E) 
in years 2003-2005 and 2008 ς 2010. The soil of the experimental site - Endocalcary-
Endohypogleyic Cambisol, loam. Conventional soil tillage was used. Spring barley was sown 
in the second half of April, at a rate of 4.0 million seed ha-1. Weed 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 package SELEKCIJA (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 2008 ς 11. The weather conditions, 
especially the amount of rainfall during the growing season affected weed incidence and 
conditions for crop ς weed competition. During all experimental years, the most frequent 
were following annual weed species: Chenopodium album L., Lamium purpureum L., Viola 
arvensis Murray, Stellaria media (L.) Vill. The begining of weed emergence depended on 
the meteorological conditions and occured two ς three weeks after the sowing of barley, in 
the second decade of May. According to average data of 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>0.05) increase in number of Lamium 
purpureum, whereas Ch. album germinated 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 and number 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 predominated until cereal harvesting were from earlier 
emergence. Later emerged weeds in our case were not able to compete with barley and 
other earlier-emerged weeds. There was found 11 - 20 weed species in spring barley 
stands. Occured weed species number depended on meteorological 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 earlier-emerged weeds. 
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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, has induced a loss 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 of farming 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 margin strips 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 weed risk that they could represent for adjacent 
field. At the opposite, these non-cropped 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 effect because 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 annual species, 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 allow to put the environmental sown grass strips to good use for 
biodiversity. 
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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 resistant populations and to 
identify early shifts of susceptibility.  
This study documents the susceptibility of 30 Italian populations of Lolium spp., most of 
them recently collected in agricultural environments, towards glyphosate. Our standard 
susceptible population S-204L 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 agricultural areas and have been chosen according to the absence or scarce 
application of glyphosate during the last decade. The areas where glyphosate resistant 
Lolium spp. has been already reported have been avoided. Therefore, the data do not 
show the statǳǎ ƻŦ ǘǊǳƭȅ ǳƴŜȄǇƻǎŜŘ ǇƻǇǳƭŀǘƛƻƴǎΣ ōǳǘ ǘƘŜȅ ǊŀǘƘŜǊ ǊŜǇǊŜǎŜƴǘ ǘƘŜ άǊŜŀƭέ 
susceptibility status of Italian Lolium spp. to glyphosate in agricultural environments. 
Although morphological traits showed a high variability among and within populations, all 
of them were classified as L. rigidum or L. multiflorum or intermediates between the two.  
A first outdoor dose-response pot experiment was conducted during spring 2012 and a 
second one was conducted in autumn to assess the variability of ED50, GR50, ED90, GR90 and 
slopes of the fitted non-linear curves. Inter-population differences are being analysed in 
relation to the field history or environmental characteristics of the sampling sites. 
The lack-of-fit test on both plant survival and fresh weight on preliminary data indicate that 
it is not possible to simplify the regressions to a model with a common slope for all 
populations. Spring dose-response experiment outlined that glyphosate GR50 range from 
омҕуΦу ǘƻ фуҕмпΦт ŀƴŘ Dw90 ŦǊƻƳ мппҕмрΦт ǘƻ нтнҕнсΦо Ǝ ŀΦŜΦ Ƙŀ

-1; concerning mortality, 
ED50 ǾŀǊȅ ŦǊƻƳ мррҕрΦф ǘƻ нслҕсΦт ǿƘƛƭŜ 9590 ŦǊƻƳ нпоҕнлΦу ǘƻ рлсҕтфΦм Ǝ ŀΦŜΦ Ƙŀ

-1; . GR50 
based on the autumn dose-ǊŜǎǇƻƴǎŜ ŜȄǇŜǊƛƳŜƴǘ ǊŀƴƎŜ ŦǊƻƳ отҕпΦу ǘƻ мпуҕуΦп ŀƴŘ Dw90 
ŦǊƻƳ мосҕмлΦо ǘƻ опуҕосΦу Ǝ ŀΦŜΦ Ƙŀ-1; concerning mortality, ED50 ǾŀǊȅ ŦǊƻƳ млтҕмлΦмǘƻ 
олуҕуΦф ǿƘƛƭŜ 9590 ŦǊƻƳ нсфҕпфΦр ǘƻ пмлҕноΦп Ǝ ŀΦŜΦ Ƙŀ

-1
.  The box plot did not identify any 

outliers among population. 
The range of glyphosate susceptibility of L. multiflorum and rigidum sampled in agricultural 
environment was established. Survival results indicate that the vast majority of the plants 
were controlled at 450 g a.e. ha-1 of 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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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, meat, dairy 
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 rotations with 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 
ǇǊƻŘǳŎǘƛƻƴ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛŦǘƘ ƭŀǊƎŜǎǘ ōŜŜǘ ǎǳƎŀǊ ǇǊƻŘǳŎŜr, ranking behind France, 
Germany, the United States, and Russia. Sugar 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 Kayseri province 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 were Chenopodium album L. (% 93.33), 
Amaranthus retroflexus L. (% 88.88), Convolvulus arvensis L. (% 75.55), Xanthium 
strumarium L. (% 68.88), Amaranthus blitoides L. (% 60.00), Echinophora sibthorpiana  L. (% 
57.77), Amaranthus albus L. (% 55.55), Echinochloa crus-galli L. (% 53.33), Tribulus 
terrestris L. (% 53.33), Lactuca serriola L. (% 51.11), Salsola ruthenica L. (% 46.66), Cuscuta 
sp.. (% 42.22) 
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Apple is one of the most common crops in the World with 58 billion tons production and 
has very important role in human nutrition. Turkey has 2,680,075 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 fields. Apple growing areas are mainly concentrated in the 
regions of Bursa-Yalova-4ŀƴŀƪƪŀƭŜΣ !Ƴŀǎȅŀ-Tokat, Ispartaς.ǳǊŘǳǊΣ bƛƐŘŜ-bŜǾǒŜƘƛǊ-Kayseri 
and Antalya in Turkey. In the province of Kayseri, approximately 127.282 tons of apple are 
produced 5694,4 ha in each ȅŜŀǊΣ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ п ҈ ƻŦ ¢ǳǊƪŜȅΩǎ ǘƻǘŀƭ ŀǇǇƭŜ ǇǊƻŘǳŎǘƛƻƴΦ 
Purpose to determine the weed species in apple orchards in Kayseri province 75 surveys 
were done at 2012 and the coordinates of the surveys fields were collected for making 
weed map. The first 10 species determined in terms of frequency were Convolvulus 
arvensis L. (%67.3) , Amaranthus retroflexus L.(%64) , Agropyron repens (L.) P.B. %(61.3), 
Chenopodium album L.(%60), Lactuca serriola L %(58.3), Circium arvense (%56 ), Setaria 
viridis (L.) P.B. %(54.6) , Cichorium intybus L. %(54.6) , Plantago lanceolata L.% (53.3), 
Xanthium strumarium L. %(46.4). 
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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 
ǊŜƎƛƻƴΣ {ŀǳŘƛ !ǊŀōƛŀΦ vŀǎǎƛƳ ǊŜƎƛƻƴ ƭƛŜǎ ōŜǘǿŜŜƴ ƭƻƴƎƛǘǳŘŜǎ пмɕ ол  ŀƴŘ ппɕ пр  9Σ ŀƴŘ 
ƭŀǘƛǘǳŘŜǎ нпɕ нр  ŀƴŘ нтɕ мр  bΣ ŀƴŘ ƛǎ ǎƛǘǳŀǘŜŘ ƛƴ ǘƘŜ ŎŜƴǘǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ {ŀƘŀǊƻ-Arabian 
floristic region (Al-Nafie 2008). In each collection site, 2-3 farms 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 
authenticated 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 to identify, 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, representing various 
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 within the weed flora of 
the region. The most common weed species in the region are Cynodon dactylon (L.) Per., 
Malva parviflora L., and Portulaca oleraceae L. 
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One explanation for the co-existence 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 (0.1 m2) were recorded 
annually for 21 years in 10 plots across a gradient of Nitrogen fertilization, 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 since fallowing (2) identify contrasting 
responses between species in these groups to winter and spring temperature and 
precipitation that may explain their co-existence on the same plots. 
Functional groups that were adapted to competing for nutrients (e.g. Aphanes arvensis, 
Medicago lupulina, and Ranunculus arvensis) and light (e.g. Stellaria media) dominated in 
low and high fertile plots, respectively. Species with a high seedling relative growth rate 
(e.g. Tripleurospermum inodorum and Papaver rhoeas) were favoured by a delay in sowing 
date. Wet winters favoured Veronica persica, R. arvensis, and T. inodorum and worked 
against their functionally equivalent competitors (S. media, Scandix pecten-veneris, and 
Papaver rhoeas, respectively). Mild spring favoured P. rhoeas and R. arvensis and worked 
against T. inodorum  and S. pecten-veneris. Cold winters favoured M. lupulina and worked 
against its functionally equivalent competitor (Vicia sativa). The results support the 
hypothesis that environmental fluctuations promote the co-existence 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 funded by FEDER funds, Junta de Castilla-La Mancha and the Spanish 
Ministry of Economy and Competitiveness (Projects POII-10-0123-554 and AGL2012-
33736). DGL was supported by a JAE-predoc scholarship (CSIC). Rothamsted Research 
received financial support from the Biotechnology 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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N. D. Kutluk-Yilmaz, H. Mennan, E. Kaya-Altop

 

Ondokuz Mayis University, Agriculture Faculty, Department of Plant Protection, 55139 
Samsun, Turkey 

nazlik@omu.edu.tr 
 
 

Rhizomania is an important virus disease of sugar beet (Beta vulgaris) and caused by Beet 
necrotic yellow vein virus (BNYVV). The virus is transmitted to the roots of host plants by 
the plasmodiophorid Polymyxa betae. During the survey studies in September-October 
2009, yellow vein banding symptom was observed on wild radish (Raphanus raphanistrum) 
plants growing in spinach (Spinacia oleracea) fields, which all have a history of rhizomania, 
in Samsun province in the Black Sea Region of Turkey For this reason, to verify possible 
alternative host for BNYVV and P. betae, R. raphanistrum and spinach plants and also soil 
samples were collected. Initially, BNYVV was detected in the leaf samples of field-grown R. 
raphanistrum using DAS-ELISA test. Then, this result was confirmed by RT-PCR and the 
Raphanus isolate was assigned to type A strain based on RFLP analysis. However, the 
presence of P. betae was not detected in the roots of R. raphanistrum plants using light 
microscopy technique. In order to confirm this result, total RNAs were extracted from the 
roots of these samples and tested by RT-PCR using P. betae-specific primers. In contrary, all 
of the tested samples were positive for P. betae in this assay. Also, healthy seeds of R. 
raphanistrum were 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 conditions. To best of our knowledge, this is the first report of BNYVV infection not 
only on R. raphanistrum but also in the family of Crucifera under natural conditions.  
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This study was carried out in order to determine the weed species and densities in the 
railway platform between Sivas-Samsun 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 in Sivas-Tokat 
line than in Tokat-Samsun line. 19 different weed species was determined Sivas-Tokat line 
and  47 different species in Tokat-Samsun line. As a result, a total of 47 different weed 
species belonging to 22 different families have been identified in this study. These weed 
species are following: Allium  sp., Amaranthus blitoides S. Watson., A. retroflexus L., 
Anchusa azurea Miller., Artemisia sp., A. vulgaris L., Carduus pycnocephalus L., 
Chenopodium album L., Chrozophora tinctoria (L.) Rafin, Cirsium arvense (L.) Scop., 
Clematis vitalba L., Convolvulus arvensis L., Conyza canadensis (L.) Cronquist, Cynodon 
dactylon (L.) Pers., Dipsacus sp., Ecbalium elaterium (L.) A. Rich., Echinocloa crus-galli (L.) P. 
B., Echium italicum L., Epilobium sp., Equisetum sp., Eryngium campestre L., Euphorbia sp., 
Geranium dissectum L., Heliotopium europaeum L., Kochia scoparia (L.) Schrad, Lactuca 
serriola L., Mentha sp., Mercuralis annua L., Onopordum sp., Onosma sp., Pastinaca 
glandulosa .ƻƤǎǎΦ Ŝǘ ƘŀǳǎǎƪƴΦΣ Phragmites australis (Cav) Trin. Ex. Steudel, Plantago major 
L., Rosa canina L., Rubus sp., Rumex crispus L., Sambucus ebulus L., {ŀƴƎǳƛǎƻǊōŀ ƳƛƴǀǊ 
Scop., Senecio vernalis Waldst. And Kit., Seteria viridis (L.) P.B., Silene sp., Sonchus asper (L.) 
Hill., Tribulus terrestris L., Verbascum sp., Vicia sativa L., Xanthium spinosum L., X. 
strumarium L., 
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Relationship between weed presence and lentil chalking caused by insects 
 

C. mȊŀǎƭŀƴΣ TΦ 9Φ {ǸŜǊ,
 
½Φ YŀƴǘŀǊŎƤ 

Dicle University, Faculty of Agriculture, Plant Protection Department, 21280Σ 5ƛȅŀǊōŀƪƤǊ 
Turkey 

 cumaliz@yahoo.com 
 

 
Study was performed to determine whether reletion between weed species and their 
densities to Piezodorus lituratus (F.) and Dolycorus baccarum L. (Hemiptera: Pentatomidae) 
ǿƘƛŎƘ ŎŀǳǎŜǎ [Ŝƴǘƛƭ ŎƘŀƭƪƛƴƎ ƻǊ ƴƻǘΦ 9ȄǇŜǊƛƳŜƴǘǎ ǿŜǊŜ ŀǎ ŀ ŎŀƎŜ ŀƴŘ ŦƛŜƭŘ ƛƴ  ŀƴƭƤǳǊŦŀ ŀƴŘ 
5ƛȅŀǊōŀƪƤǊ ōŜǘǿŜŜƴ нллф ŀƴŘ нлммΦ .ŀǎŜŘ ƻƴ ǘƘǊŜŜ ȅŜŀǊǎ ǊŜǎǳƭǘǎ ǘƘŜǊŜ ǿŜǊŜ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ 
differences between weed-free and weedy cages in 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 were Sinapis arvensis L., Anagallis arvensis L., Anthemis sp., Aristolochia 
maurorum L., Avena sterilis L., Campanula sp., Caucalis platycarpos L., Centaura depressa 
Bieb, Cephalaria syriaca (L.) Schrader,Cichorium intybus L., Convolvulus arvensis L., 
Euphorbia sp., Galium aparine L., Galium tricornutum Dandy., Hordeum spontaneum C. 
Koch., Lallemanthia iberica (Bieb.) Fisch. Et Mey., Lathyrus aphaca L., Myagrum 
perfolatium L., Orabanche aegptiaca Pers., Papaver macrostomum Boiss. and Huet. Ex 
Boiss., Phalaris spp., Polygonum aviculare L., Scandix pecten-veneris L., Silene conica L., 
Sinapis arvensis L., Vaccaria pyramidata Medik., Vicia narbonensis L. and  Anthemis sp., A. 
sterilis L., Boreva orientalis  Jaub and Spach., Bupleurum rotundifolium L., Carduus 
pycnocephalus L., C. depressa Bieb, C. syriaca (L.) Schrader, G. tricornutum Dandy. H. 
spontaneum C. Koch., L. iberica (Bieb.) Fisch. Et Mey., Neslia apiculata Fisch., P. 
macrostomum Boiss. and Huet. Ex Boiss., S. arvensis L., Turgenia latifolia (L.) Hoffm., V. 
pyramidata Medik., V. narbonensis L. weed species were in the cages.   
 
The study has been supported by the Republic of Turkey Food, Agriculture and Livestock 
Ministry General Directorate of Agricultural Research and Policies (TAGEM) 
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Ground cover management in olive grove and vineyard orchards to support 
pollinating and beneficial arthropods 

 
V. Kati1, F. Karamaouna1Σ ɿΦ ±ƻƭŀƪŀƪƛǎ2Σ ɼΦ ±ŀǊƛƪƻǳ3, L. Economou1, N. Garantonakis3 

 A. Biruraki3, F. Andrinopoulos4, V. Kalliakaki4, E. Markellou1 
1Benaki Phytopathological Institute, Dept. of Pesticides Control and Phytopharmacy, 8 

Stefanou Delta str., 14561 Kifissia, Greece 
2
External Collaborator, Geokomi, Sivas, Crete, Greece 

3ELGO-DIMITRA, Institute for Olive tree and Subtropical Plants of Chania, Crete, Greece 
4Syngenta 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, with a consequent 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, pollinating 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 
Caryophyllaceae. In the olive grove, plant mixtures were sown as an intercrop in patches of 
3m2 between the trees, along the tree lines measuring a total of 72m2 for each mixture. In 
the grapevine, the mixtures were sown in the edge of the field in a total area of 180m2 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, the number of Hymenoptera 
pollinators attracted (counts of insect visits per flower) and suction sampling for beneficial 
insects. Sinapis alba was the predominant species in both experimental sites. In the olive 
grove a native biotype also emerged with an earlier flowering onset, which prolonged the 
flowering period for this species. During the flowering period of S. alba in the patches of 
the olive grove, large numbers of Hymenoptera pollinators were attracted, mainly mining 
bees (Andrenidae) and honey bees (Apis mellifera), in both sown mixtures and the control. 
Later flowering species present only in the sown mixtures included Pisum sativum, Vicia 
sativa, Borago officinalis and Coriandrum sativum, which were also attractive to 
Hymenoptera pollinators such as mining bees, honey bees and bumble bees (Bombus sp.). 
In addition, beneficial insects (Hymenoptera parasitoids in both experimental years and the 
predators Chrysoperla sp. and Orius sp. in the first year) were also identified in the samples 
collected with suction 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 cover, and contained species that were not attractive to pollinators, such as 
Plantago arenaria, Chenopodium album and Xanthium strumarium. Overall, the findings 
support that the management of the ground cover in olive groves (intercropping) and 
vineyards (margins) 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 
 

WΦ IƻƭŜŎΣ WΦ {ƻǳƪǳǇΣ aΦ WǳǊǎƝƪΣ ±Φ ±ŜƴŎƭƻǾłΣ [Φ ¢ȅǑŜǊ 
Czech University of Life Sciences Prague, Faculty of Agrobiology, Food and Natural 

Resources, Department of Agroecology and Biometeorology, Kamycka 129, 165 21 Prague 
6 ς Suchdol, Czech Republic 

holec@af.czu.cz 
 
 
Field trial with HT maize NK603 tolerant to glyphosate was established in 2010 in central 
ǇŀǊǘ ƻŦ ǘƘŜ /ȊŜŎƘ wŜǇǳōƭƛŎ όhŘǊŜǇǎȅΣ рлϲфϥмтΦмуоϦbΣ мрϲмнϥнуΦсртϦ9Σ нлр Ƴ ŀΦǎΦƭΦύ ƛƴ о 
replicates, each of them consisting of 3 block with following types of tillage: ploughing, 
conservation tillage, mulch tillage. Each block was divided into 5 plots of 600 m2 (30 x 20m) 
that were treated as follows: 1. Conventional standard PRE: Guardian Extra 3,5 l/ha 
(acetochlor 1350 g/ha; terbuthylazine 749 g/ha); 2. Conventional standard POST: MaisTer 
150 g/ha (iodosulfuron-methyl-Na 1.5 g/ha; foramsulfuron 45 g/ha; isoxadifen-ethyl 45 
g/ha); 3. Pre Guardian Safe Max 1,4 l/ha (acetochlor 1176 g; furilazole 39.2 g/ha) + post 
Roundup Rapid 2,4 l/ha (glyphosate 1080 g/ha); 4. Split dose of Roundup Rapid (2,4 l/ha) 
crop BBCH13 + Roundup Rapid (2,4 l/ha) crop BBCH 16-18; 5. Tank-mix Guardian Safe Max 
(1,4 l/ha) + Roundup Rapid (2,4 l/ha) - crop BBCH 13-14. Sprayer PZS 200 ST, 10 m  (Prodag, 
CZ) was used with nozzles 110-SF-04, water volume 200 l/ha.  During crop vegetation, 
weed occurrence was recorded in two week interval at the beginning (June) and later once 
in month (July ς October). Data were analysed by ANOVA. In 2011, 58 weed species were 
recorded in total, the highest number of species (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 weediness 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 the plot (26.7.), later in the season the coverage of the weeds 
decreased. 
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First results of weed evolution in no-tillage systems in winter wheat in France 
 

A. Trichard, A. Alignier, S. Petit, B. Chauvel 
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aude.trichard@dijon.inra.fr 
 
The adoption of no-tillage is presently a strong trend in Europe. If this cropping system is to 
be widely adopted in the 1980s in the North and South America, 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 tillage is reduced. The European strengthened regulations on 
herbicide used and the ban of transgenic crop in France does not facilitate the 
development of non-tillage. This communication presents the first results on the evolution 
ƻŦ ǿŜŜŘ ŎƻƳƳǳƴƛǘƛŜǎ ƻƴ ŦŀǊƳŜǊΩǎ fields in East of France. 
The device included 52 fields (50m x 40 m plots) that 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. the cropping 
period in late-March before foliar herbicide treatment, before harvest in mid-June 
(potential seed production) and during the cover cropping period in mid-September. Seven 
environmental variables were collected that were related to cultivation practices and 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 characteristics. A total 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 species). Results indicated that grassweeds and perennials weed 
species were promoted with time since field conversion to no tillage contrary to annuals 
and broadleaf species. Data indicated that time since conversion to no-tillage led to a shift 
ƛƴ ǿŜŜŘ ŎƻƳƳǳƴƛǘȅ ǘƘŀǘ ŦŀǾƻǊŜŘ ǿŜŜŘǎ ƛƴǾŜǎǘŜŘ ƳƻǊŜ ƛƴ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜƛǊ άǳƴŘŜǊƎǊƻǳƴŘ 
system than in aerial seed production. Furhermore, 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 no-till systems may be explained by the end of mechanical weed 
control and the use of foliar-applied- herbicides generally less efficient on monocot 
species. If geophyte weed species seems to be favoured, we did not observe a clear 
gradient reflecting ecological community 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 exhibit long-lived 
seedbank, may respond with a delay to the changes of soil tillage regime. 
This study provides empirical evidence of weed trait shifts in conservation agriculture and 
calls for a move in management practices towards a regime avoiding selection of 
problematic perennial weeds. 

mailto:aude.trichard@dijon.inra.fr
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Plant species composition, richness and diversity in selected vineyards under 
organic management in the area of South Moravia, Czech Republic 
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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 Pannonian region (SE Czech Republic). We 
compared the vegetation between the two vineyards with tilled and grassed-over rows and 
lanes. The data was collected on 60 permanent plots in tilled rows and lanes and on 60 
permanent plots in grassed-over rows and lanes within one vineyard. In those permanent 
Ǉƭƻǘǎ тнл ǇƘȅǘƻǎƻŎƛƻƭƻƎƛŎŀƭ ǊŜƭŜǾŞǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ŘǳǊƛƴƎ нлмнΦ ¢ƘŜ ŀōǳƴŘŀƴŎŜ ƻŦ ǾŀǎŎǳƭŀǊ 
plants was described by means of the nine-degree Braun-Blanquet scale of abundance and 
dominance.  
A total of 130 vascular plant 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-over rows in both sites, whereas the 
highest species number was found both in tilled and grassed-over 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 the grassed-over 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 sub-tropical weeds in Australia 
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The increased incidence of herbicide-resistant and difficult-to-control weeds in the sub-
tropical grain region of Australia has led the agricultural industry to consider applying 
tillage in long-term zero till systems for strategic weed control. The majority of farmers in 
the region removed tillage as a regular control tactic to 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 types of tillage (zero, harrow, tynes, offset discs and one-way discs) on 
subsequent weed emergence were examined in a field experiment, sown with Sonchus 
oleraceus L., Echinochloa colona (L.)Link, Urochloa panicoides P.Beauv., Conyza bonariensis 
(L.)Cronquist, Chloris virgata Sw. and C. truncata R.Br. Prior to the single pass tillage 
treatments being applied, viable seed of each species was sown by hand onto the soil 
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, 
ŀƴŘ ōŜŀŘǎ ǊŜŎƻǾŜǊŜŘ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ŘŜǇǘƘǎ ǘƻ ƳŜŀǎǳǊŜ ŜȄǘŜƴǘ ƻŦ ΨǎŜŜŘΩ ōǳǊƛŀƭΦ   
Recovery of beads showed the greatest amount of burial was in the one-way disc 
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 zero till was 227 (C. bonariensis), 142 (C. virgata), 412 
(C. truncata), 103 (E. colona), 303 (S. oleraceus) and 43 (U. panicoides) plants/m2. Averaged 
across tillage treatments, emergence of the small-seeded species C. bonariensis was 
reduced the most (>90%). Across all species, emergence generally decreased more as soil 
intensity increased. The greatest reduction in emergence was generally after a one-way 
disc, which caused large amounts of soil inversion. However, even after the harrow 
treatment, which caused minimal 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 sub-tropical Australia. It is likely tillage that causes 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 and where strategic tillage fits within 
long-term zero till systems of the sub-tropical grain region of Australia. 
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Prospects for reduced tillage without herbicides ς a Canadian view 

 
C. Halde, K. Podolsky, H. Cicek, M.H. Entz 
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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. Moreover, increased areas infected by 
herbicide-resistant 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 and 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: roller-crimper, min till rotary 
hoe, wide blade cultivator (Noble blade), and flail mower. The wide blade cultivator was 
found to be a viable alternative to terminate a spring-seeded field pea (Pisum sativum)-
barley (Hordeum vulgare) green manure. In a study conducted between 2010 and 2012, 
the use of the wide blade cultivator resulted in crops yields not significantly different than 
a standard tilled treatment, at 3 site-years 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 no-till farmers to Canadian conditions. 
Experiments across Canada have been conducted to examine the feasibility of 
implementing no-till practices using the roller-crimper in herbicide-free grain production 
systems. Results from field experiments in Manitoba suggest that thick rolled green 
manure mulches (especially those with hairy vetch (Vicia villosa)) 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 not provide sufficient weed control to the 
crops. Promising studies on fall-seeded 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 reduced tillage systems. A 3-year experiment 
conducted in Western Canada concluded that grazing green manures by sheep does not 
affect subsequent spring wheat (Triticum spp.) and fall rye (Secale cereale) crop yields, 
when compared to a treatment with green manures incorporated using a tandem disk 
treatment. Grazing by sheep even increased nitrogen availability of green manures. In 
conclusion, researchers as well as farmers have shown interest in reducing tillage and 
herbicide use on Canadian farms. The next step of organic 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 with spring 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 manures may lead to reduced yields. 

mailto:umhalde@cc.umanitoba.ca
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The effects of cover crops on weed suppression and pollen provisioning for 
predator mites in citrus orchards 
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Cover crops are grown for various purposes around the world. Cover crops reduce weeds 
by competition, shading and allelopathy. Growing 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 (Phytoseiidae) that feed on the citrus rust mite (Phyllocoptruta 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 oat (Avena sativa) and vetch (Vicia 
atropurpurea) mixture in the autumn of 2011, and in the spring of 2012 we seeded Rhodes 
grass (Chloris gayana), Tall fescue (Festuca arundinacea), sorghum (Sorghum bicolor) and 
annual ryegrass (Lolium multiflorum), all cereal cover crops that potentially provide in the 
summer air-borne pollen for predator mites. The autumn-sown oat and vetch mixture 
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 in 
predatory mite feeding experiments. The effect of cover crops on the soil nutrient 
availability and soil organic matter will be tested in future studies.    
 
 
 
 
 
 
 
 
 

 
 
 
 



SESSION IV: NON-CHEMICAL WEED MANAGEMENT ς Oral presentations          164 

 

16th EWRS Symposium 2013, Samsun 
 

Mentha suaveolens incorporated as green manure for weed control in maize-
based cropping systems 
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The use of Mentha suaveolens Ehrh. (apple mint) for weed control in maize-based cropping 
systems is proposed. Based on experimental evidence of phytotoxicity by Mentha species 
on weeds, we conducted two greenhouse pot experiments testing incorporated apple mint 
aerial parts as green manure. The phytotoxic effects were tested on the germination, 
establishment and growth of Zea mays (maize) and some representative accompanying 
weeds, in comparison to the pre-emergence herbicide metolachlor.  
Fresh apple mint incorporated 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 retroflexus and Solanum nigrum. After one month of incorporation, both 
doses reduced more than 90 % the aerial biomass of two monocotyledonous weed species 
(Echinochloa crus-galli + Digitaria sanguinalis) with respect to the mint-free 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, the reduction of aerial biomass in maize could be overcome by adopting 
a relay-planting of maize after 15 to 18 days from mint incorporation.  
Our results constitute evidence that the incorporation of M. suaveolens to soil could be a 
feasible practice to reduce the reliance on synthetic herbicides in maize-based cropping 
systems. 
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The potential for electrical weed control in a range of horticultural crops 
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Perennial 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 due 
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 non-chemical control options and often require repeated cultural methods 
which are both costly and time consuming. 
A set of experiments over a two-year 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 were Cirsium arvense 
(creeping thistle), Urtica dioica (common nettle) and Rumex obtusifolius (broad-leaved 
dock).  Target weed plants were tagged and assessed 1, 4 and 10 weeks post-treatment.   
5ŀǘŀ ǿŜǊŜ ŀƴŀƭȅǎŜŘ ǳǎƛƴƎ ŀ CǊŜƛŘƳŀƴΩǎ ƴƻƴ-parametric ANOVA.  Results show that control 
of C. arvense is more consistent with the electrical weeding than that of U. dioica and R. 
obtusifolius, where re-growth occurred more readily. 
Experiments on annual broad-leaved weeds in vegetable crops have begun this season and 
show promising results on Senecio vulgaris (groundsel) and volunteer potatoes.  
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Effects of flaming and cultivation on weed control and yield of maize in 
Nebraska and Serbia 
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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 inter-row cultivation, flex-tine 
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 of the University of Nebraska-Lincoln (UNL), Concord, NE utilizing 
flaming equipment developed at the UNL. The treatments included: weed-free control, 
weedy season-long, and combinations of broadcast flaming, banded flaming (intra-row), 
and cultivation (inter-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 at 14 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 propane doses ranging from 20 and 80 
kg/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, inter-row cultivation and flex-tine harrowing. In addition, flaming alone was 
also conducted at V5 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 exhibited excellent 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 control regardless 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 yield (9.7 t/ha). 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 at the V3 and V6 stages of corn exhibited the greatest level of weed 
control (> 95%) in both years. Flaming, with or without inter-row 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%) for Datura stramonium, Abutilon 
theophrasti, Amaranthus retroflexus, Chenopodium album, Ambrosia artemisifolia and 
under 90% on Sorghum halepense. There was no statisticaly significant difference in crop 
height and yield between flamed and non-flamed control plots by the season end. Flex-tine 
harrow has shown lower efficiency than flaming.  Inter-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 weed suppression in horticultural crops 
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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 non-chemical means of control.  As such, there is a 
growing demand and need for effective methods of non-chemical weed control. 
Living mulches are slow-growing species that are established into a crop.  They can provide 
many benefits to a crop (e.g. improved soil structure, nutritional, pest protection) 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 use as living 
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) and Lotus corniculatus (birdsfoot trefoil).  Experimental 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 broad-leaved weeds and grasses.  Weeds 
such as Stellaria media (common chickweed), Chenopodium album (fat hen) and Senecio 
vulgaris (groundsel), Elytrigia repens (common couch), Cirsium arvense (creeping thistle), 
Urtica dioica (common nettle) and Rumex obtusifolius (broad-leaved dock) have been 
included. 
 
¢Ƙƛǎ ǿƻǊƪ ƛǎ ǇŀǊǘ ƻŦ ŀ IƻǊǘƛŎǳƭǘǳǊŀƭ CŜƭƭƻǿǎƘƛǇ !ǿŀǊŘΣ ά²ŜŜŘ /ƻƴǘǊƻƭ ƛƴ hǊƴŀƳŜƴǘŀƭǎΣ CǊǳƛǘ 
and Vegetable Crops ς Maintaining Capability to Devise Sustainable Weed Control 
{ǘǊŀǘŜƎƛŜǎέΦ  Lǘ Ƙŀǎ ōŜŜƴ ŦǳƴŘŜŘ ōȅ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ IƻǊǘƛŎǳlture Development Board, The 
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 
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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 wheat residue 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; conventional tillage (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 
ƴƛǘǊƻƎŜƴ ǊŀǘŜǎ όŎƻƳƳƻƴ ǊŀǘŜΣ ҁ ŀƴŘ ѹ ŎƻƳƳƻƴ Ǌŀǘe). There were significant effects of 
tillage and depth, and a tillage-by-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 was higher in RT in the 0-15 cm layer while both MT and CT were higher 
in the 15-30 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 rates, 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 
emergence and grƻǿǘƘ ǊŀǘŜ ǿŀǎ ƻōǎŜǊǾŜŘ ƛƴ w¢ ǿƛǘƘ тр҈ ǊŜǎƛŘǳŜ ƭŜǾŜƭǎ ŀƴŘ ѹ ŎƻƳƳƻƴ 
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 information into account.  
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Evaluation of cowpea (Vigna unguiculata L.) living mulch for weed suppression 
and yield response of maize (Zea mays L.) 
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In order to evaluate the effects of cowpea (Vigna unguiculata L.) 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 were considered as main factors at four levels and 
suppression periods of cowpea with 2,4-D herbicide 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 and the highest grain yield of corn were obtained from 30 
and 22 plants m-2 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 terminated 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 plants m-2 using a  suppression 
period of cowpea for 65 days after corn planting.  
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Possibility of Phelipanche aegyptiaca control in tomato by strains of 
Pseudomonas fluorescens 
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Phelipanche aegyptiaca (Egyptian broomrape) is one of the most important parasitic weeds 
imposing severe damage on crops especially in Middle East countries such as Iran. 
 In order to study the biological control of 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 
Pseudomonas strains (UTPF5, UTPF18, UTPF68, and UTPF124), Benzothiadiazole (30 and 60 
ppm), salicylic acid, and controls with and without broomrape infestation.  
The results indicated that Pseudomonas isolate UTPF5 caused an increase (14-fold) 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. Among Pseudomonas strains, UTPF5 amplified the activity of catalase enzyme 
and ascrobat peroxidase 1.81- and 9.71-fold, respectively. Benzothiadiazole and salicylic 
acid, the hormonal treatments, had no effect on broomrape control and damage 
reduction. The bacterial strain UTPF5 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 weeds and yield for different control methods in wheat 
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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, (ii) tolerance to weed and (iii) selectivity for 
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 biomass and a strong 
correlation between cultivar-specific 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 and 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 weed Sinapis alba were 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 weed suppression. 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) 
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Common ragweed (Ambrosia artemisiifolia) is a tall erect annual species of the daisy family 
(Asteraceae) native to North America. It has been inadvertently imported to many 
countries in Europe, Asia and Australia. It has an impact on public health, agriculture and 
biodiversity, which cannot be denied. Therefore the European Commission, DG 
Environment, is funding a 3-year project on common ragweed. Six institutions 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. 
Ragweed can 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 in 2011 with 
sunflower and in 2012 with maize. The treatments were the same in both years: two-row 
spacing with 35 and 70 cm widths (8 plants m-2 in each case) in combination with or 
without undersown white clover (10 kg ha

-1
). 2 g of common ragweed was sown along one 

metre between two rows in the middle of each plot and were thinned out at the four-leafe 
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 flowering at the 
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 impact of row 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 matter 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 reduced as well. To verify this 
assumption further investigations have to be carried out. 
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Effect of coloured plastic mulches on weed suppression and yield of sweet 
corn in organic production systems 
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Organic agriculture employs a combination of the best methods of traditional agriculture 
and modern technology. Present-day organic growers use safe-and-true practices such as 
crop rotation, growing a diversity of crops, 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 as drip-irrigation and plastic 
mulch. Therefore, organic sweet corn growers prefer the use of non-chemical 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 control, a 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 and weedy 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 plastic mulch 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

-1
, respectively), although statistically there was no significant difference between mulch 

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 semi-arid zones, because light reflection from 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 
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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). When two or 
more crops are growing together, each must have adequate space to maximize 
cooperation and minimize competition between them. One of the most commonly used 
intercropping mixtures is the legume/nonlegume (usually cereal) combination. Grain 
legumes are weak 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 
organic farming conditions.  
The field experiments were carried out in 2007ς2010 at the Institute of Agriculture in 
Dotnuva and at the Joniskelis Experimental Station, Lithuanian Research Centre for 
Agriculture and Forestry. Spring wheat (Triticum aestivum L. emend. Fiori et Paol.), spring 
barley (Hordeum vulgare L.), spring oat (Avena sativa L.) and spring triticale (x Triticosecale 
Wittm.) were grown as intercrops and sole crops with field pea (Pisum sativum L. Partim). 
Intercrop design was based on proportional 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 (BBCH 32-36) and at 
development of grain filling growth stage (BBCH 73). Mass of weeds and botanical 
composition was determined in 0.25 m2 at 4 settled places of each treatment. Weed 

number data were transformed to 1+x . 

During the study period up to 14-25 weed species were obtained. Prevailing weed species 
were Stellaria media L., Veronica arvensis L., Fallopia convolvulus ό[Φύ !Φ [ǀǾŜΣ Chenopodium 
album L., Lamium purpureum L., Viola arvensis Murray, Thlaspi arvense L., Galium aparine 
L., Fumaria officinalis L., Cirsium arvense (L.) Scop., Sonchus arvensis L., 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 weeds in 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 suppression. Intercropping well 
suppressed those weeds: G. aparine, C. album, T. arvense, F. officinalis. Sole crops and 
intercrops showed low competitive ability against F. convolvulus. C. 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 weed suppression 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/triticale > 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 curative non-chemical weed control strategies on 
concrete block pavements 
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Reduction of herbicide use in non-agricultural 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 has imposed 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 non-chemical weed control scenarios on these 
pavements and the associated species composition.  
A test parking, comprising four paving types (block paving with drainage holes, concrete 
block paving with enlarged joints, porous concrete block paving and conventional, 
impermeable block paving), 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 energy doses) and two scenarios with alternating use of brushes and hot air. 
Treatments were repeated each time a predefined maximum weed coverage was 
exceeded, during two growing seasons. The energy dose applied by the weed control 
equipment was regulated by the driving 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 in weed coverage and required treatment frequency. 
Treatment frequencies were seven-to eleven-fold higher for conventional pavings, pavings 
with drainage holes and enlarged joints than for porous pavings, irrespective of the weed 
control scenario. Lowest frequencies were recorded for the hot water technique, 
irrespective of non-porous 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 brushes and 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 species-specific sensitivity to different modes of action (mechanical, 
thermal convective, 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 preventive (using 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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This study was carried out to determine the herbicidal and antifungal effects of Salvia 
aethiops L. and Foeniculum vulgare Miller subsp. vulgare. F. vulgare was collected from 
YŀƭƤƴƪƻȊ ǾƛƭƭŀƎŜ ƻŦ 5ŜƴƛȊƭƛ ŀƴŘ S. aethiops was collected ŦǊƻƳ ¢ƻƪŀǘ ŘǳǊƛƴƎ ǘƘŜ ǇƭŀƴǘǎΩ 
flowering period in 2012. A water abstract of the aerial(shoot+leaves) parts of the plants 
was applied to the seeds of Cardaria draba L.,  Rumex crispus L., Plantago major L., 
Lepidium sativum L., Triticium  vulgare  L.  in 0%, 1%, 2%, 4%, 8%, 10% concentrations in 9 
cm diameter  sterile disposable petri dishes. To evaluate the antifungal effect of S. aethiops 
and F. vulgare on the growth of Alternaria solani, Rhizoctonia solani and Fusarium 
oxysporum in vitro,  potato dextrose 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 experimental design was a randomized block design with four 
ǊŜǇƭƛŎŀǘƛƻƴǎΦ wŀŘƛŀƭ ƎǊƻǿǘƘ ƻŦ ǘƘŜ ƛǎƻƭŀǘŜǎ ǿŜǊŜ ƳŜŀǎǳǊŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ т ŘŀȅǎΩ ƛƴŎǳōŀǘƛƻƴ 
period at 25 oC. The percent inhibition rates of the extracts were calculated. Plant 
extractsreduced seed germination and shoot and root growth of test plants compared to 
the control. Also, depending on application dose, S. aethiops and F. vulgare  inhibited 
mycelium growth of A. solani, R. solani and F. oxysporum.   
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The aim of this study was to explore the influence of hairy vetch (Vicia villosa 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 experimental farm of the 
University of Pisa (Italy). The experiment was laid out as a two-way randomised 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, seeded in early 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 (phosphorite added or not). Compost was soil-
incorporated at the time of cover crop termination. Weed species density was measured at 
maize 5-leaf stage in three 50x50 cm sampling areas plot

-1
. Weed data were used to create 

a dissimilarity matrix used in Non metric MultiDimensional Scaling (NMDS). Weed diversity 
ƛƴŘƛŎŜǎ ό{ƘŀƴƴƻƴΩǎ IΩΣ tƛŜƭƻǳΩǎ W ŀƴŘ LƴǾŜǊǎŜ {ƛƳǇǎƻƴύ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘΦ {ǇŜŎƛŜǎ ŘŜƴǎƛǘȅ ǿŀǎ 
partitioned into functional groups according to two response traits: (1) Raunkiaer life form, 
and (2) Grime CRS plant strategy. Weed relative density was used as independent variable 
in a two-way RCB ANOVA. Total weed density, species richness, and diversity indices were 
influenced neither by compost 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 as green 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 affected weed community composition and reduced 
abundance of Cyperus esculentus, one of the most troublesome weeds in the area. 
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Convolvulus arvensis L. (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  
2010-2011, a seed weevil species was collected from inside of the seeds of C. arvensis L., in 
the region of Shiraz, Iran and was identified as Alcidodes chaudoiri chevrolat (Coleoptera: 
Curculionidae). 
The percentage of seed damage was approximately 85% in 2010 and 94.2% in 2011. A. 
chaudoiri adults and larva feed on the content of the fresh C. arvensis seeds. The first larva 
was observed in the region in early July. This 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 control of C. arvensis. 
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Cyperus rotundus is 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 conducted to test 
ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ǇƻƭȅŜǘƘȅƭŜƴŜ ƳǳƭŎƘ ƻƴ ǘǳōŜǊ ǎǇǊƻǳǘƛƴƎ ŀƴŘ ǎƘƻƻǘ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ŘƛŦŦŜǊŜƴǘ 
purple nutsedge populations over time. 
A factorial experiment carried out with three replications at Birjand University Research 
Farm. Treatments included different polyethylene mulch including 1- layer clear 
polyethylene film, 2- layer clear polyethylene film, 1- layer black polyethylene film and 2- 
layer black polyethylene film as well as a non-mulched control and different populations 
including Birjand, Kahnooj and Jiroft. Experimental plots consisted of 40 x 40 x 40 cm boxes 
with one pre-sprouted 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, above- mulch 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 was 2- layer 
black polyethylene film, followed by 2- layer clear polyethylene film. Although employment 
of polyethylene mulching technique can control purple nutsedge growth through 
increasing soil temperature 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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The inhibitory effects of Origanum hypericifolium, an endemic plant species, essential oil 
on seed germination and seedling growth of different plant species were investigated. The 
essential oil was isolated by hydrodistillation of leaves and flowers. The chemical 
composition were determined by gas chromatography equipped with flame ionisation 
detector (GC-FID) and gas chromatography coupled to mass spectrometry (GCςMS). Plant 
materials used were collected from wild grown plants in the Aegon region of Turkey. 
Bioherbicidal effects of the essential oil were tested in 0-control, 0.5, 1, 2, 4 and 8 ҡƭκǇŜǘǊƛ 
dish doses against seeds of Triticum aestium, Rumex crispus, Abutilon theophrasti, 
Lepidium sativum and Chenopodium album in petri dishes. The main constituents of the 
essential oil were carvacrol (65.9%) and p-cymene (10.6%). The essential oil was highly 
phytotoxic to seed germination and seedling growth of tested plant species. 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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Ambrosia artemisiifolia L. (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 vegetation management 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 ragweed densities (153 and 728 seeds/m2, resp.). 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 aspects, 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 under glasshouse 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 individual, 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 shading-intolerant plant and thus suffered from competing vegetation in all 
experimental designs with fostered competition. 
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The control effects of a ǎŜƭŜŎǘƛǾŜ ƳƻǿŜǊ ό/ƻƳō/ǳǘϭύΣ ǿƘƛŎƘ Ŏǳǘǎ Cirsium arvense (L.) Scop. 
(creeping thistle) in growing cereals without damaging the crop, are studied in two field 
experiments and one outdoor pot experiment 2011-2013 in Sweden. The hypotheses are that 
selective weed mowing decreases the ability of the weeds to compete and reproduce in a 
crop, decreases long-term development of the weed populations, and increase crop yields. 
The effects of selective mowing on C. arvense and winter wheat were determined by mowing 
at two different development stages of C. arvense. Statistical analyses were done by ANOVA 
and comparisons were made by Student t-test. In the pot experiment, root biomass 
accumulation of C. arvense over the season was significantly reduced after mowing. When 
competition from winter wheat was added, the root biomass reduction was even higher. The 
crop yields were, however, not affected by mowing. In the field experiments, above-ground 
weed biomass was reduced by mowing while no significant effects were obtained on the crop 
yield. This was probably due to large amounts of C. arvense. We conclude that selective 
mowing combined with crop competition decreases the abundance of C. arvense, both above 
and below ground, without damaging the crop. 
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Striga hermonthica is a parasitic weed and endemic in the semi-arid and semi-humid areas 
of Sub-Saharan 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, approximately 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 infested by Striga 
because of their nature of being soil-borne and their mechanism of parasitism alongside 
their tremendous genetic viability. Striga species are very difficult to control by any single 
control measure. Research on striga has been conducted at the Savanna Agricultural 
Research Institute (CSIR-SARI) in collaboration with Crops research institute (CSIR-CRI) and 
the Ministry of Food And Agriculture (MoFA). Technologies that have been evaluated on-
farm for Striga control 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 hybrids for Striga 
tolerance. The research was done at the experimental field of the CSIR-SARI at Nyankpala 
in the Northern Region of Ghana. Maize seeds of hybrids, open pollinated varieties and 
cultivars were obtained from the maize program of CSIR-SARI. 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 was done using a 
mixture of striga seed and sand. The ratio of the striga seed ς sand mixture was about 1g 
striga to 99g sand. The sand ς striga mixture was applied at approximately 2,500 germinal 
striga seeds to each maize hole. Data was recorded on the total number 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 eighth (8th) and tenth (10th) 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*V481 ς 73, 
M131*88094*9071, M131*1368*Entrada 29, Exp 24*87036*9071, 9021 - 
18*88094*87036, 9021 - 18*88094*M131, 316 - 7*P43 SR C9 F5100 ς 7, 9021 - 
муϝуулфпϝaмомΣ утлосϝҝ - 16 - 1) were superior in grain production in spite of striga 
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 tolerant to Striga 
than their counterparts. Therefore, they can be recommended for growing by farmers in 
Striga endemics. 
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The study includes the recording of spontaneous flora 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 archaeological sites, which will constitute the base for 
developing the weed management methodology in archaeological sites. The seven 
archaeological sites are: Early Christian Amfipolis (40oпфΩмоΦфΩΩbΣ ноoрлΩрмΦтΩΩ9Σ ŀƭǘ мнл ƳύΣ 
Forum of Thessaloniki (40oоуΩмрΦфΩΩbΣ ннoрсΩпрΦнΩΩ9Σ ŀƭǘ нс ƳύΣ bŜƪǊƻƳŀƴǘŜƛƻƴ ƻŦ !ŎƘŜǊƻƴ 
(39oмпΩмлΦпΩΩbΣ нлoонΩнΦрΩΩ9Σ ŀƭǘ пл ƳύΣ !ƴŎƛŜƴǘ !ƎƻǊŀ ƻŦ !ǘƘŜƴǎ όотoруΩолΦмΩΩbΣ 
23oпоΩмфΦоΩΩ9Σ ŀƭǘ рт ƳύΣ YƻƭƻƴŀΣ !ŜƎƛƴŀ όотoпрΩлΦсΩΩbΣ ноoнрΩнрΦоΩΩ9Σ ŀƭǘ н ƳύΣ !ƳŦƛŀǊŜƛƻΣ 
Oropos (38oмтΩнуΦпΩΩbΣ ноo50ΩпсΦтΩΩ9Σ ŀƭǘ мпр Ƴύ ŀƴŘ !ƴŎƛŜƴǘ aŜǎǎŜƴŜ όотoмлΩомΦуΩΩbΣ 
21

o
ррΩмоΦтΩΩ9Σ ŀƭǘ оно ƳύΦ ¢ƘŜ ¢ŜǊǊŜǎǘǊƛŀƭ ±ŜƎŜǘŀǘƛƻƴ aƻƴƛǘƻǊƛƴƎ tǊƻǘƻŎƻƭΣ ƻŦ ǘƘŜ 9ŎƻƭƻƎƛŎŀƭ 

Monitoring and Assessment Network of Canada, was used for the recording of the species. 
The Protocol is based 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 
April and 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 plant 
families: who in declining order of participation are Fabaceae (23%), tˇŀŎŜŀŜ (17%), 
Asteraceae (16%), Plantaginaceae (5%) and other families with less than 3% participation.  
The only species that appears in all six sites is ɮǾŜƴŀ ǎǘŜǊƛƭƛǎ L. (0,4%), whereas 21,7% 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 criterion, 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 plant species 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 recorded 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 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 less effective. In 
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 evaluated on six 
common weed species: common lambsquarters (Chenopodium album), redroot pigweed 
(Amaranthus retroflexus), black nightshade (Solanum nigrum), common cocklebur 
(Xanthium strumarium), prickly lettuce (Lactuca serriola) and swallow wort (Cynanchum 
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 hand-held, unshielded 63 mm 
diameter single burner system. The burner positioned 20 cm above weed surface and 
ŀƴƎƭŜŘ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀǘ олȏΦ ¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǎǇŜŜŘǎ όŎƻƴŘǳŎǘŜŘ ōȅ ǿŀƭƪƛƴƎύ ǿŜǊŜ мΣр ŀƴŘ оΣл 
km h-1. 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) simultaneously with the application of flaming. Weed species were observed on 1st, 
3rd, 7th and 14th 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 
ƘƻǳǊǎ ƛƴ ср ϲ/ ǘƻ ŘŜǘŜǊƳƛƴŜ ŘǊȅ ǿŜƛƎƘǘΦ ¢ƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ŘŜǎƛƎƴ ǿŀǎ ŀ ŎƻƳǇƭŜǘŜƭȅ 
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 (2-4 / 6-8 leaves stage), redroot pigweed (2-4 / 6-8 leaves stage), 
black nightshade (4-6 / 8-10 leaves stage) and common cocklebur (0-2 / 4-5 leaves stage). 
Swallow wort was controlled by flaming in both application speeds approximately 80% and 
90%, respectively in both developmental stages (4-6 / 8-10 leaves stage). Prickly lettuce at 
first growth stage (2-4 leaves) was controlled by flaming at 100%, but at second growth 
stage (6-8 leaves) this proportion reduced by up to 48%. Therefore, it is understood that, 
growth stage is very important for prickly lettuce control 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 that flaming has an excellent potential for 
weed control, especially for annual weed species.  
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Common vetch (Vicia sativa L.) and redroot pigweed (Amaranthus retroflexus L.) 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, 12 different plant species 
(anise (Illicium verum Hook.f.), fennel (Foeniculum vulgare Mill.), castor oil plant (Ricinus 
communis L.), mustard (Brassica alba L.), black seed (Nigella sativa L.), clove (Syzygium 
aromaticum (L.) Merrill & Perry), eucalyptus (Eucalyptus globulus Labill.), peppermint 
(Mentha piperita L.), basil (Ocimum basilicum L.), orange (Citrus sinensis (L.) Osbeck.), 
grapefruit (Citrus paradisi Macfad.), lemon (Citrus limon (L.) Burm.f.)ύΩǎ ƻƛƭǎ ƻōǘŀƛƴŜŘ ōȅ 
steam distillation and cold pressing methods were applied at various doses on seeds of 
these two weed species. Twenty-five seeds for common vetch and a hundred seeds for 
redroot pigweed put into each nine cm diameter sterile petri dishes.  Different doses (0, 
рҡҚΣ млҡҚ ŀƴŘ мрҡҚύ ƻŦ Ǉƭŀƴǘ ƻƛƭǎ ǿere mixed with 10 ml pure water and applied to petri 
ŘƛǎƘŜǎΦ {ŜŜŘǎ ƻŦ ŎƻƳƳƻƴ ǾŜǘŎƘ ŀƴŘ ǊŜŘǊƻƻǘ ǇƛƎǿŜŜŘ ǿŜǊŜ ƭŜŦǘ ǘƻ ƎŜǊƳƛƴŀǘŜ ŀǘ нл ϲ/ ŀƴŘ 
ол ϲ/Σ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ ǎŜŜŘǎ ǿŜǊŜ ŎƻǳƴǘŜŘ ƻƴ ǘƘŜ о

rd
, 5

th
, 7

th
, 10

th
, 14

th
 and 19

th
 days from 

the beginning of the experiment and when their radicula length reached to 0.5 cm, 
accepted as germinated. As a result of the experiment, Amaranthus retroflexus was 
determined to be more sensitive to plant oils than Vicia sativa. All plant oils (except Ricinus 
communis oil) inhibited germination of Amaranthus retroflexus at different concentrations. 
The most effective plant oil was found to be from Syzygium aromaticum against to redroot 
pigweed and then decreasingly effective were M. piperita, I. verum, F. vulgare and O. 
basilicum. S. aromaticum oil reduced germination of Amaranthus retroflexus by 7%, 99% 
and 100% at the rate of рҡҚΣ млҡҚ ŀƴŘ мрҡҚΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ Mentha piperta was found to be 
one of the most effective species against redroot pigweed. The oil of peppermint reduced 
germination by 56%, 64% and 96% at the rate of рҡҚΣ млҡҚ ŀƴŘ мрҡҚΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ Vicia 
sativa was affected by just clove and peppermint oils. Reduction of germination by clove oil 
ŀǘ ǘƘŜ ǊŀǘŜ ƻŦ рҡҚΣ млҡҚ ŀƴŘ мрҡҚ ǿŀǎ фс҈Σ фс҈ ŀƴŘ млл҈ ǊŜǎǇŜŎǘƛǾŜly. Peppermint oil 
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, oil of Syzygium aromaticum was 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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The inhibitory effects of Coriandrum sativum essential 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 chromatography equipped with flame ionisation detector (GC-FID) 
and gas chromatography coupled to mass spectrometry (GCςMS). Bioherbicidal effects of 
the essential oil were tested in 0-control, 0.5, 1, 2, 4 and 8 ҡƭκǇŜǘǊƛ ŘƛǎƘ ŘƻǎŜǎ for seeds of 
Triticum aestium, Rumex crispus, Abutilon theophrasti, Lepidium sativum and Chenopodium 
album in petri dishes. The main compounds of the essential oil were linalol (71.7%), trans-
anethole (15.9%) and alpha pinene (1.8%). Although statistically significant differences in 
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 application. This 
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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In recent yearsinterest in ecological 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 component of 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 essential oils extracted from nine 
herbal species, cultivated and wild ones, from a temperate climate against seeds of six 
weed species.  
Herbal plants were collected from south-eastern Poland in June-August 2011, and their 
essential oils were extracted using Clavenger 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 spica-venti, Bromus secalinus, 
Amaranthus retroflexus, Chenopodium album and Centaurea cyanus. There 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 growth 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 non-linear 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 species. Avena fatua turned to be sensitive just 
to the cumin oil. 
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The inhibitory effects of Laser trilobum essential 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 (GC-FID) and gas 
chromatography coupled to mass spectrometry (GCςMS). The seeds were collected from 
plants found in uncultivated land of Aegean region, Turkey. Bioherbicidal effects of the 
essential oil were tested in six concentrations (0-control, 0.5, 1, 2, 4 and 8 ҡƭκǇŜǘǊƛ ŘƛǎƘύ 
against seeds of Triticum aestium, Rumex crispus, Abutilon theophrasti, Lepidium sativum 
and Chenopodium album in petri dishes. Peril aldehyde (70.5%) and limonene (11.5%) were 
the main components of the twelve constituents characterized in the essential oil. The 
essential oil was highly phytotoxic on seed germination and seedling growth of 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 seed germination was totally inhibited 
with the highest dose. 
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Spread of invasive weeds through small vehicles is an important vector 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 portable wash 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 to remove 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 tested (i.e.. high pressure-low volume 
and low pressure-high volume systems) are effective in cleaning mud and seeds from 
vehicles, however less water is used to achieve a good result with the high pressure-low 
volume system but it has to be used over a longer time. With respect to fixed, road-side 
wash down facilities in Australia, when 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 and to improve wash down efficacy, vehicles could be pre-washed 
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 to managing the weeds once they have spread to new locations.  
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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 competitive 
ability. Physical  weed control methods are 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 
2008-2009. Applied methods in the study were; mulching (mulch textile, corn stalks mulch 
and peanut shell mulch), hoeing (hand hoe, push hoe, cultivator, rotary cultivator) and 
brushing (horizontal rotating brush weeder). Sorghum halepense (L.) Pers., Cyperus 
rotundus L. and Convolvulus arvensis L. were identified as dominant perennial weeds in the 
trials. Mechanical methods were applied three times at 2 weeks intervals. Weeds were 
assessed before the application of the methods. Effects of the applications on these weed 
species were determined in both the intra-row and inter-row spaces, effectiveness 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 effective against inter row weeds. In addition, the highest values in 
terms of tomato yield were obtained using hand hoeing, rotary cultivation and mulch 
textile applications. 
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Riparian systems have long acted as corridors for the spread of non-native plant species 
throughout Europe.  The impacts these species have on inherently sensitive ecosystems 
can be profound and include reduced biological diversity, increased flood risk, increased 
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, over the last decade classical biological control has received increased 
attention in Europe. This approach targets non-native 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 constitutes an environmentally 
friendly and less labor-intensive 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 against Fallopia 
japonica and Impatiens glandulifera in the UK as case studies. In 2010, the host specific 
psyllid Aphalara itadori was released against Fallopia japonica in the UK following 
extensive evaluation and public consultation.  The psyllid is now the subject of an intensive 
monitoring programme designed to assess establishment, efficacy and safety in the field.  
For Impatiens glandulifera, agent prioritisation through field observations and host range 
testing has prioritised the rust pathogen, Puccinia komarovii.  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 under experimental 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 data.  Finally, 
we will highlight other weed species 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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Following its introduction for ornamental purposes in the 19th century Japanese knotweed 
(Fallopia japonica Houtt.) has become a serious invasive species throughout Europe, as well 
ŀǎ ƛƴ Ƴŀƴȅ ǇŀǊǘǎ ƻŦ ǘƘŜ ¦{ ŀƴŘ /ŀƴŀŘŀΦ ¢ƻŘŀȅΣ ƛǘ Ǌŀƴƪǎ ŀƳƻƴƎǎǘ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǇ млл 
invaders. In Japan Fallopia japonica is a pioneering colonizer of disturbed volcanic habitats 
and riparian 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 biodiversity and causing extensive damages to 
ƭƻŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎΦ ¢ƘŜ ŀƴƴǳŀƭ Ŏƻǎǘ ǘƻ ǘƘŜ .ǊƛǘƛǎƘ ŜŎƻƴƻƳȅ ŀƭƻƴŜ ƛǎ ŜǎǘƛƳŀǘŜŘ ŀǎ ϻмсс 
million. Current control methods, based predominantly on mechanical and chemical 
means, are both labour intensive and expensive and usually require repeated applications 
in order to be effective. Classical biological control using coevolved, host-specific 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 ideal additional tool for the 
integrated management of Japanese knotweed in its introduced ranges.  
A classical biocontrol programme against Fallopia japonica commenced in the UK in 2003 
and identified two promising natural enemies associated with the species in Japan: the 
psyllid, Aphalara itadori, and the leaf-spot pathogen, Mycosphaerella polygoni-cuspidati. 
Prioritized research into the potential and safety of the psyllid led to its approval for release 
in the UK in 2010. Initial evaluation of the Mycosphaerella leaf-spot was undertaken up to 
2008, and has recently re-commenced 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 the pathogen during the first project phase and give 
an update on the current studies into the potential of Mycosphaerella polygoni-cuspidati as 
an additional biological control agent for Japanese knotweed. 
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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. Rapid screening 
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 
Bacillus sp., one strain of Pantoae sp.  and one strain of Pseudomonas sp. . All of strains 
specifically Pseudomonas sp. inhibited downy brome roots. This study suggested 
manipulation of the weed seedling rhizosphere using identified DRB as a potential 
biocontrol agent for downy brome. This is the first report of Pseudomonas sp., Pantoae  sp.  
and Bacillus sp. associated as biocontrol agent in Iran. 
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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 and bio-organic 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 nonchemical weed 
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 of multi-
biofertilizers and their interactions on the weeds, citrus nematode and 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 as well as fruit 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 that Cynodon dactylon (L.) Pers., Echinochloa colonum (L.) Link, 
Amaranthus retroflexus (L.), Portulaca oleracea (L.), Panicum repens (L.) and Cyperus 
rotundus (L.) were the dominant weeds in the citrus orchard. Covering the soil of mandarin 
grove with black plastic mulch recorded the lowest weed density and reducing number of 
nematode (Tylenchulus semipenetrans) and consequently produced the highest fruit 
yield/tree, followed by white plastic mulching treatment. Addition of the biofertilizer to the 
compost had an insignificant 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 association 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 with covering the soil with black 
plastic mulch could be used effectively for producing the highest safety fruits production in 
citrus groves. 
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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 oils with the doses of 0.5, 1, 2, 4, 8, 16 
ŀƴŘ он ˃ƭκǇŜǘǊƛ ŘƛǎƘ ό˃ƭκмлл Ƴƭύ ŀƴŘ ƘȅŘǊƻǎƻƭǎ ǿƛǘƘ ǘƘŜ ŘƻǎŜǎ ƻŦ лΦнрΣ лΦрΣ мΣ нΣ пΣ у ŀƴŘ мл 
ml/petri dish (ml/100 ml) of thyme (Origanum syriacum L.) and sweet marjoram (O. 
majorana L.) were used for germination studies on Amaranthus retroflexus L. (redroot 
pigweed), Portulaca oleracea L. (common purslane), Physalis angulata L. (cutleaf 
groundcherry), Echinochloa colonum (L.) Link. (barnyard grass) and Solanum nigrum L. 
όōƭŀŎƪ ƴƛƎƘǘǎƘŀŘŜύΩ ŀǎ ǿŜŜŘǎ ŀƴŘ Gossypium hirsutum L. (cotton), Zea mays L. (maize), 
Lycopersicon esculentum Miller (tomato), Lactuca sativa L. (lettuce) and Petroselinum 
crispum (Miller) A.W. Hill. (parsley) as crops. On average, essential oils of Origanum 
syriacum and O. majorana were found to be highly effective inhibitory (>50%)  agents for 
weed seeds. Especially S. nigrum and P. angulata were affected in higher doses(>90%), 
followed by E. colonum. A. retroflexus and P. olearecea were affected in lower ratios. Both 
of the essential oils show differential phytotoxicity on crop seeds. Lactuca sativa and P. 
crispum were very susceptible while Z. mays was relatively resistant (<40%). The effects of 
ǘƘŜ ƘȅŘǊƻǎƻƭǎ ŀǇǇŜŀǊŜŘ ǘƻ ōŜ ƭŜǎǎ ǘƘŀƴ ǘƘŀǘ ƻŦ ǘƘŜ ŜǎǎŜƴǘƛŀƭ ƻƛƭǎΦ IȅŘǊƻǎƻƭǎΩ ŜŦŦŜŎǘǎ ƻƴ ōƻǘh 
the weed seeds and the crop seeds were similar. Amaranthus retroflexus and P. oleaecea 
were observed to be affected in lower ratios. On the other hand, S. nigrum, E. colonum and 
P. angulata were affected significantly. 
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matter and seed production 
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Common ragweed (Ambrosia artemisiifolia L.) is a major weed of agronomic crops, and due 
to the production of allergenic pollen, it is also considered to be a serious public health 
problem. Common ragweed is particularly abundant along the roadsides and non-
agricultural areas, where mainly mechanical measures are implemented to prevent 
ragweed flowering and seed production. To determine optimal cutting regime, a pot 
experiment with randomized treatments in 5 replications was conducted in 2011. Factors 
tested were ragweed developmental stage at first cut (V10, V20 and V30), cutting height (4 
and 8 cm), competition (Lolium perenne L., Conyza canadensis L. and Chenopodium album 
L.) and time interval between two 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 influenced dry matter production (P <0.001). The greatest 
dry matter reduction after cutting was determined, when ragweed was grown in the 
mixture with ryegrass. Cutting height (4 and 8 cm) influenced ragweed dry matter and seed 
production only when ragweed in 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 optimal results first mowing of ragweed should be 
performed at later growth stages. Our results indicate that pollen and seed production can 
be completely prevented with two optimal cuts at specific growth stages.  
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This study was performed to detect the micro fungi on the weeds becoming 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 species, Puccinia 
montana Fuckel, Cercospora sorokinii Sacc. and Puccinia xanthii Schwein were detected on 
respective hosts , Centaurea balsamita Lam., Convolvulus arvensis L. and  Xanthium 
strumarium L. These three fungi have been identified as the most common species. Micro 
fungi of University campus area Albugo candida (Pers.) Roussel, Alternaria alternata (Fr.) 
Keissler, A. amaranthi (Peck) J.M. Hook., Cercospora sorokinii Sacc., Erysiphe 
cichoracearum DC. var. cichoracearum, E. convolvuli DC., E. cruciferarum Opiz Ex Junell, 
Leveillula taurica ό[ŞǾΦύ DΦ !ǊƴŀǳŘΣ Neoerysiphe galii (S. Blumer) U. Braun, Peronospora 
cephalariae Vincens, P. farinosa (Fr.) Fr., P. lallemantiae Kolymb., P. narbonensis DŅǳƳ., P. 
parasitica (Pers.) Fr., Puccinia bromina Eriks, P. calcitrapae DC., P. cirsii Lasch., P. isiacae 
ό¢ƘǸƳύ ²ƛƴǘŜǊ ƛƴ YǳƴǘȊŜΣ P. malvacearum Mont., P. montana Fuckel, P. phragmitis (Schum) 
Koern., P. taraxaci (Reb) Howr., P. xanthii Schwein, Pyrenophora chaetomioides Speg., 
Sphacelotheca reiliana όWΦDΦ YǸƘƴύ DΦtΦ /ƭƛƴǘƻƴΣ Sporisorium cruentum  όWΦDΦ YǸƘƴύ ±łnky, 
Uromyces gypsophilae Cooke, U. haussknechtii Tranz., U. polygoni-avicularis (Pers.) P. 
Karsten, Ustilago cynodontis (Pass.) Henn., Wilsoniana bliti (Biv.) Thines were determined 
on the weeds Portulaca oleracea L., X. strumarium L., Amaranthus retroflexus L., 
Convolvulus arvensis L., Sonchus sp., C. arvensis L., Sinapis arvensis L., Lactuca serriola L., 
Galium aparine L., Cephalaria syriaca (L.) Schrad., Chenopodium album L., Lallemantia 
iberica (Bieb.) Fisch.&Mey., Vicia narbonensis L., Myagrum perfoliatum L., Bromus sterilis 
L., Carduus pycnocephalus L., Notabasis syriaca (L.) Cass., Cardaria draba (L.) Desv., Alcea 
sp.; Malva sp.,  Centaurea balsamita Lam., Phragmites australis (Cav.) Trin, Taraxacum 
officinale L., X. strumarium L., Avena sterilis L., Sorghum halepense (L.) Pers.,S. halepense 
(L.) Pers., Vaccaria pyramidata Medik., Euphorbia sp., Polygonum aviculare L., Cynodon 
dactylon (L.) Pers., A. retroflexus L.,respectively. In addition, P. xanthii on 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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This study were conducted to determine prevalence and incidence 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 were identified during studies. In this study 5 
fungal microorganisms, Passalora ferruginea, Peronospora farinosa, Curvularia inaequalis, 
Uromyces haussknechtii, Sphacelotheca reiliana were found on their respective hosts, 
Artemisia vulgaris (mugwort), Chenopodium album (goosefoot), Digitaria sanguinalis (hairy 
finger grass), Euphorbia sp. (spurge), Sorghum halepense (johnson grass) as new records 
for Turkey. In addition, these three weeds, Amaranthus retroflexus (common amaranth), 
Solanum nigrum (black nightshade) and, Xanthium strumarium (cocklebur) were new host 
records for Alternaria amaranthi, Cochliobolus spicifer, A. alternata, respectively. 
Moreover, Albugo bliti, A. candida, A. alternata, A. amaranthi, C. spicifer, Coleosporium 
datiscae, C. inaequalis, Deightoniella arundinacea, Erysiphe convolvuli, E. cichoracearum, 
Fusarium proliferatum, Melampsora gelmii, P. ferruginea, P. farinosa, Puccinia 
malvacearum, P. phragmitis, P. vagans, P. xanthii, Scirrhia rimosa, S. reiliana, Sporisorium 
cruentum, U. haussknechtii, Ustilago cynodontis were determined on A. retroflexus, 
Portulaca oleracea, X. strumarium; Polygonum aviculare,  A. retroflexus, S. nigrum; 
Convolvulus galaticus; Physalis sp., Datisca cannabina, D. sanguinalis, Phragmites australis, 
C. arvensis, X. strumarium, S. halepense, Euphorbia helioscopia, A. vulgaris, C. album, 
Malva sp., P. australis, Epilobium parviflorum, X. strumarium, P. australis, S. halepense, S. 
halepense, Euphorbia sp., Cynodon dactylon respectively. In addition, Puccinia xanthii on X. 
strumarium was an important pathogen suppressed to development of host plants in field 
conditions. 
 
The Study has been supported by Selcuk University Scientific Research Projects Unit (BAP) 
and the Republic of Turkey Food, Agriculture and Livestock Ministry General Directorate of 
Agricultural Research and Policies (TAGEM) 
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Basically, three major colours of plastic mulches have been used commercially: black, clear, 
and white (or white-on-black). Black, white-on-black, and silver-on-black mulches greatly 
inhibit light penetration to the soil. Therefore, weed seedlings cannot survive under the 
mulch.  Mulching with plastic nsheets (white-on-black plastic, bare soil and weedy check) 
on three bed shapes (furrow, flat ground and raised bed) were evaluated for their effects 
ƻƴ ǿŜŜŘ ƎǊƻǿǘƘ ŀƴŘ ȅƛŜƭŘ ƻŦ ƳŀƛȊŜΦ {ƻƛƭ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƛǎŜŘ о ǘƻ п ɕ/ ǳƴŘŜǊ ǇƭŀǎǘƛŎ ǊŜƭŀǘƛǾŜ 
to bare soil. Weed dry weight significantly (p < 0.01) decreased 5 weeks 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 kg ha-1, respectively) 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. 
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This study was carried out during 2003-2004 in Yƻƴȅŀ ό!ƪǒŜƘƛǊύ province. Organic 
agricultural and Integrated pest management in cherry orchards were determined on 
species and ŘŜƴǎƛǘȅ ŜȄƛǎǘƛƴƎ ǿŜŜŘǎ ŀƴŘ ƛǘ ǿŀǎ ŎƻƴǘǊƻƭƭŜŘ ƛƴ !ƪǒŜƘƛǊΦ ¢ƘŜ ǎǘǳŘƛŜǎ ƻƴ 
integrated pest management orchard was carried out for compare. The density weeds 
were determined Veronica hederifolia (Ivy speedwell), Lolium multiflorum (Italian rye 
grass), Lamium purpureum (Red deadnettle), Lactuca serriola (Oil lettuce), Trifolium 
pratense (Meadow clover) in organic cherry orchard. Weeds which adduced irregular 
distribution in Integreated pest management cherry orchard Malva neglecta (Dwarf 
mallow), Plantago major (Broadleaf plantain), Geranium sp., Ornithogalum umbellatum 
(Onion plant), Atriplex patula (Spreading orache) and Galium sp. 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 set to protect natural enemies and soil structure. This applies were enough 
to control weeds in organic cherry orchard. 
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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 provide 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 rye (Secale cereale L.). Rye is able to produce considerable 
biomass and is very winter-hardy 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 disrupt physiological 
processes. The purpose of this project was to determine the effect of crimper-rolled winter 
rye as a cover crop on weed control and transplanted vegetable crop productivity. This 
project was established at the Platform for Innovation in Organic Agriculture, in St-Bruno-
de-aƻƴǘŀǊǾƛƭƭŜΣ vǳŞōŜŎΣ /ŀƴŀŘŀΦ ¢ƘŜ ŦƛŜƭŘ ŎǊƻǇ ǇǊƻŘǳŎǘƛƻƴ ƳŜǘƘƻŘǎ ŦƻƭƭƻǿŜŘ ƻǊƎŀƴƛŎ 
agriculture specifications. The experiment was conducted over 3 years in the field. In the 
first year, winter rye was seeded in September and the following spring, the rye was 
crimper-rolled in early June at the anthesis stage using a crimper-roller leaving its residues 
on the surface as mulch. Afterwards, vegetable crops of different families were directly 
transplanted in the crimper-rolled rye mulch. 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 complete block replicated 4 times. Each vegetable crop received 
four different weed control treatments: (1) crimper-rolled rye, (2) mechanical weeding, (3) 
hand weeding, and (4) weedy-check (control). The average dry biomass of rye produced 
through the different proǘƻŎƻƭ ǿŀǎ уΦо ҕ мΦо ǘκƘŀΦ wŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǾŜƎŜǘŀōƭŜ ŎǊƻǇ 
productivity does not increase when transplanted into crimper-rolled winter rye. 
Marketable yield in crimper-rolled rye treatment was reduced by 65, 93, 100, 99, and 86 % 
respectively for onion, melon, 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 required. According to our results, crimper-rolled winter rye is not a 
recommendable technique for transplanted vegetables. 
 
 
 

mailto:maryse.leblanc@irda.qc.ca


SESSION IV: NON-CHEMICAL WEED MANAGEMENT ς  Poster presentations     208 

 

16th EWRS Symposium 2013, Samsun 
 

Root extracts of Ailanthus altissima have a strong inhibitory effect on the 
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Ailanthus altissima (Tree of the Heaven) is an invasive tree that has been proven to have 
allelopathic components. We investigated the herbicidal effects of the different parts of 
this tree (root, bark, fruit and leaf) on the 3-week- old seedlings of Amaranths retroflexus, 
Echinochloa colonum, Zea mayz, Carthamus tinctorius. The extracts were sprayed post-
emergence at different rates. Regardless of the rate, the extracts of the roots were more 
suppressive on the growth of A. retroflexus compared to the other seedlings.  It could 
suppress the growth of A. retroflexus up 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 in Central Turkey on Lasiosina deviata Nartshuk, a clerid stem 
boring fly potential biocontrol agent of Lepidium latifolium. 
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Perennial pepperweed (PPW), Lepidium latifolium L. (syn.: Cardaria latifolium), 
(Brassicaceae) is a herbaceous, semi-woody perennial weed, native of Central Asia, that 
typically reaches 0.5ς1.5 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 biodiversity through 
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 for L. latifolium. 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 eriophyid mite and a stem boring fly 
for their potential high specific host range. In particular, the stem boring clerid fly Lasiosina 
deviata Nartshuk was recorded very often in large numbers in Central Turkey, North-
Western China and South-Eastern 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 Cappadocia, Central Turkey to 
record biological data and to evaluate the host specificity of L. deviata. 
Oviposition and host suitability larval survival tests were carried both in no-choice and 
choice conditions, followed by open field host-range tests, confirming the strict 
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 range of Larinus filiformis 
Petri, a potential biocontrol agent of Centaurea solstitialis L. 
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Yellow starthistle (YST, Centaurea solstitialis, Asteraceae) is a winter annual forb originating 
from the Mediterranean Basin that has invaded about 8 million ha of North American 
rangeland, primarily in California, Oregon, Washington and Idaho.  Although 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 species that attack 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.  Additional agents are needed, and Larinus 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 of L. 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 
experiments, oviposition occurred almost exclusively on YST; however, eggs were found 
once on Centaurea americana and three times on Ce. cyanus.  Larvae were not able to 
develop on either of these nontarget plants, indicating the narrow host range of this 
weevil. 
CƛŜƭŘ ƎŀǊŘŜƴ ŜȄǇŜǊƛƳŜƴǘǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƛƴ ¢ǳǊƪŜȅ ƴŜŀǊ ¢ǊŀōȊƻƴ ƛƴ нлмм ŀƴŘ ŀǘ LƐŘƤǊ ƛƴ 
2012.  Larinus filiformis was found attacking only YST; however, some immature weevil 
specimens from nontarget plants remain to be identified by DNA analysis.  These are very 
likely to be other Larinus spp. that are associated with some of these other plant species. 
The combined results indicate that L. filiformis is specific to C. solstitialis.  Additional testing 
should be done to complete the host plant test list before submitting a petition to USDA-
APHIS to request a release permit for the United States. 
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Plants may favorably or adversely affect other plants through the release of 
allelochemicals, from alive or dead plant material. Due to the increasing number of 
herbicide-resistant 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, a new laboratory ŀǎǎŀȅΣ ƴŀƳŜŘ άǎŜŜŘƭƛƴƎ ŀŦǘŜǊ ǎŜŜŘƭƛƴƎ ŀƎŀǊ ƳŜǘƘƻŘέΣ ǿŀǎ 
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. Bromus 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 sensitive to 
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 differential allelopathic 
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, decreased the inhibitory 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 bio-herbicides. We 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. 
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Since the banning of atrazine and other active ingredients in the European Union (EU), 
weed control in Zea 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 adopted 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 survey conducted 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 used a partial 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 of HT 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 adoption rate 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 (EIQ), the 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 resistance, our model predict an adoption level that 
is, on average, 23% lower than in the previous scenario. However, average revenue 
ǿƻǳƭŘƴΩǘ ŘŜŎǊŜŀǎŜ ƛƴ ǘƘŜ ǎŀƳŜ ŜȄǘŜƴǘΣ ǿƘƛƭŜ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ǿƻǳƭŘ ǘƘŜƴ ōŜ 
rather negative on 46% of the total maize area. Finally, 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 the introduction of HT maize in the EU would be an 
ŜŎƻƴƻƳƛŎ ǊŜƭŜǾŀƴǘ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŦŀǊƳŜǊΩǎ ǘƻƻƭōƻȄ ŦƻǊ ǿŜŜŘ ŎƻƴǘǊƻƭΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ 
different simulations highlight the fact that its main economic and environmental impacts 
for the EU will largely depend on decisions 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 impacts of HT crops on EU agriculture. 
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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 the world and 
their total acreage reached 90 Mio. hectares in 2010. In Europe, where the registration of 
GM crops is difficult, new or reintroduced non-transgenic traits have been offered 
especially in crops like sunflower, oil-seed rape and sugar beet in which the 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 non-GM (imidazolinone and sulfonylurea tolerant) crops: oil-
seed rape, maize and sunflower. In oil-seed 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 documented in sunflower. 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 
hard-to-control weeds, as well as flexibility of use with other agronomic measures. New 
non-transgenic breeding techniques like oligonecleotide-directed mutagenesis are able to 
accelerate the development and introduction of high-performance HT varieties also in 
Europe. 
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Turkey is important lentil growers in the world following Canada and India. Red 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 competition and may increase 
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 to lack of registered post emergence herbicides. It is known that broad-
leaves have strong competition ability and can cause significant yield losses.  
Imidazolinone herbicides, include imazapyr, imazethapyr, imazamox, imazamethabenz and 
imzaquin, control weeds 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 and 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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The deployment of conventional herbicides requires excessive amounts of herbicide 
formulations or multiple 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 to overcome 
environmental problems of conventional herbicides, because the active ingredients are 
released to plants at a controlled rate and in quantities required over a specified period of 
time and plants would more effectively absorb them.  
The objective of our research took into account the CRF containing auxinic herbicides 
chemically bound to (R, S)-3-hydroxybutyric acid oligomers, being synthesized via the ring 
ƻǇŜƴƛƴƎ ǇƻƭȅƳŜǊƛȊŀǘƛƻƴ ƻŦ ʲ-butyrolactone initiated with potassium carboxylates of 2,4-D, 
MCPA and Dicamba. These products were characterized by the size exclusion and reverse 
phase liquid chromatography, proton magnetic resonance and electro-spray mass 
spectrometry in order to determine their chemical structures and molecular weight 
distributions. The formulations demonstrated the reduced vapor pressures and water 
solubilities. 
We compared the effectiveness of 2,4-D, Dicamba and MCPA chemically bound to 3-
hydroxy-butyric acid oligomers vs. classic formulations containing potassium and/or 
dimethylammonium 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 and railways, aisles, industrial sites and ancient 
ruins, could be evoked, too.  
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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 an issue 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 perennial crops 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 repeated use of the same herbicide on the same 
fields selected populations of less susceptible species (e.g. Portulaca) and resulted in 
some markets to the commercialization of glyphosate/MCPA and other ready mixes. 
The optimization of glyphosate applications facilitated the 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, increased biodiversity and 
mitigated CO2 emissions. Reduction of tillage practices had an impact on integrated 
weed management systems. Prices for glyphosate herbicides dropped in the 
glyphosate post-patent, 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 led to a strongly 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 of Lolium and Conyza in several Mediterranean countries. For a 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 
recommendations 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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In different regions of Iran, Hordeum spontaneum Koch. (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 Agronomy & Plant Breeding 
Department of University of Tehran, Karaj, in 2012 to study the best application timing and 
dose of sulfosulfuron. The experimental was Randomized Complete Block Design with four 
replications in which treatments were arranged as factorial. The 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 g a.i. ha-1, 
and the second factor was sulfosulfuron applying doses in three growth stages of H. 
spontaneum (2-3 leaves, tillering and second node). 
 Results indicated that application of 20.2 g a.i. ha

-1 
of

 
sulfosulfuron in second node stage 

had the best efficacy in controlling the H. spontaneum without any plant recovery.  
H. spontaneum was recovered when recommended herbicide doses were applied at two- 
to three-leaf and tillering stages. Although increasing the sulfosulfuron dose from 50.6 up 
to 70.8 g a.i. ha

-1
 led to plant death. Overall, it was concluded that application of 

sulfosulfuron at early stage of 2-3 leaves results in an increase in dose of herbicide or re-
spraying. Acceptable result would be achieved by application of sulfosulfuron at 20.2 g a.i. 
ha-1 in second node.   
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The initial Clearfieldϯ sunflower production system is known as ImiSun system. Besides the 
Clearfield tolerance trait of this system, background genotype and environmental 
conditions could have a significant impact on the required commercial tolerance which is 
defined as tolerance 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 control either by rate or uptake-increase of the herbicide would be limited by the 
tolerance of ImiSun sunflowers. 
The development of the new tolerance trait Clearfield Plus ς which is based on the novel 
mutation CLHA-Plus with a much higher imidazolinone tolerance 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 of CLHA-Plus, field experiments were carried out in Europe, 
US and Argentina between 2007 and 2011 to investigate new adjuvants for Pulsar40 
improved weed control. All experiments were conducted as randomized complete-block 
designs with three or four replications and products where applied postemergence 
broadcast between 2 to 6 leaf of stage of sunflower.  
DASHϯ, 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 same control efficacy on major weed species like 
Echinochloa crus-galli, Digitaria spp, Setaria spp. and Chenopodium album. The higher 
imidazolinone tolerance of the Clearfield Plus trait allows the use of a stronger adjuvant 
and a better formulation for imidazolinone herbicides and consequently a more flexible 
and reliable weed control in sunflower by maximizing the herbicidal efficacy per ai unit 
without any penalty on tolerance. 
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