
Identifying and mapping wild oat (Avena ludoviciana Dur.) and little seed canarygrass
(Phalaris minor Retz.) resistant biotypes to clodinafop-propargyl in wheat fields of Kordkuy, Iran

To survey wild oat (Avena ludoviciana Dur.) and little seed canarygrass (Phalaris minor Retz)

biotypes resistant to clodinafop-propargyl herbicide in wheat fields of Kordkuy, Golestan

province, an experiment was conducted at Gorgan University of Agricultural Sciences and Natural

Resources, Iran, during 2013. 44 and 85 suspected resistance biotypes of A. ludoviciana and of P.

minor, respectively were collected from wheat fields by moving on grid map of Kordkuy. One

susceptible biotype was also collected for each species from area which had never been applied by

herbicides. Experiments included screening the suspected biotypes with discriminating

concentration and concentration-response bioassay for resistant biotypes. The screening assays

using discriminating concentration indicated that 15 and 12 biotypes of A. ludoviciana and P.

minor, respectively were resistant to clodinafop-propargyl. Distribution maps of infected fields by

resistant A. ludoviciana and P. minor biotypes were processed using GIS. Results of this study

could be used for running programs to manage resistant weeds and to prevent the development of

resistant biotypes to other parts of the region and distribution maps.
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INTRODUCTION 

Grassy weeds notably Phalaris minor Retz and Avena spp are the two most competitive

weeds infesting wheat fields in Iran. Littleseed canarygrass is a native weed of Mediterranean

origin, and has spread to many parts of the world (Anderson 1961). Over all other weeds

control methods, chemical weed control method is preferred because it is quick, more

effective and relatively cheaper than other methods. Three aryloxyphenoxypropionate (APP)

herbicides: fenoxaprop-P-ethyl (FEN), diclofop-methyl (DIC) and clodinafop-propargyl

(CLD) are mostly recommended and used as post-emergence to control grass weeds like

Phalaris spp. and Avena spp. in wheat crop (Délye et al., 2002). Aryloxyphenoxy propionate

herbicides inhibit the chloroplastic acetyl coenzyme A carboxylase (ACCase) action in the

Poaceae family, preventing fatty acid synthesis and reducing the production of the

phospholipids that are used in the membranes (Délye et al., 2002). Resistance has previously

been reported for biotypes of Avena spp and Phalaris minor (Heap, 2014).

Advances in technologies such as global positioning systems (GPS), remote sensing (RS)

and computer integrated farm equipment (VRT) offer the potential for site specific and

locally varying weed management. The availability of Geographic information systems (GIS)

allows to generate variable herbicide application maps in order to apply herbicides only in

those portions of the field in which weeds are present .

Aim of this study was to detecting and mapping P. minor and Avena spp resistant biotypes to

clodinafop propargyl in Kordkuy city, Golestan province located in the north of Iran.

Plant material 

Seeds of suspected resistant biotypes of Avena ludoviciana Dur and Phalaris minor

Retz were collected from 120 wheat fields by moving on Kordkuy’s map. The

susceptible population was from areas which had never been applied by herbicides.

Discriminating concentration

Discriminating concentration (0.16 mg ai L-1, 0.067 mg ai L-1 for A. ludoviciana and

P. minor estimated, respectively.) was applied to collected biotypes. Then, the seedling

length data were expressed as percentage of the untreated control. Biotypes that their

seedling length significantly differed from susceptible biotype were considered as

resistant biotype.

Concentration-response assay

Several concentrations above and below the discriminating concentration applied for

resistant and susceptible biotypes to obtain the resistance factor (RF). The applied doses

were: (0, 0.005, 0.01, 0.02, 0.04, 0.08, 0.16, 0.32 and 0.64 mg. ai. L-1) and (0, 0.005, 0.02,

0.08, 0.32, 1.28, 5.12, 20.48 and 40 mg. ai. L -1) for A. ludoviciana and P. minor,

respectively

Statistical analysis

Using non-linear regression analysis on the R software (drc add-on package), the

three-parameter log-logistic model (Equation 1) was fitted to data and EC50 values

were estimated for each population (Ritz and Streibig, 2005)

Equation 1

where e is the EC50. The upper limit is d. The parameter b denotes the relative slope

around e.

Distribution map

During sampling, the geographical coordinates of the sampling points was recorded

using GPS map60. The Recorded data convert by mapsource software to be read in

GIS software .

MATERIALS AND METHODS

RESULTS
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