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BACKGROUND



✓ Wireworms, larvae of Coleopteran family Elateridae

✓ One of the most DEVASTATING and economically most important soil-dwelling pests of all

row crops – SUNFLOWER

IT IS ALL ABOUT WIREWORMS

WHY?

A. High infestation levels may lead to obligatory re-sowing

B. Lack of efficient insecticides registered for seed and soil treatmetns

The use of insecticides as soil and seed treatments has been predominant

practice for wireworm control in many regions of the world, including Serbia



✓ Negative effects (pollinators, aquatic invertebrates and fish, beneficial species, the

environment and human health) have initiated legislative changes at the EU level.

✓ European Union issued the Directive 2009/128/EC, supporting IPM and promoting

sustainable and biorational alternatives to synthetic pesticides including biological control.

✓ EU banned and/or restricted a number of chemical compounds

✓ Moratoriums imposed by many countries on neonicotinoid seed treatments as well as

restrictions of several active substances (in Serbia: neonicotinoids and fipronil in 2014 and

bifenthrin in 2018)

initiated the search for alternative environmentally

friendly solutions for wireworm pest control



✓ Innovative biorational wireworm control strategies involve the use of entomopathogenic fungi

(EPFs) as environmentally friendly control agents.

✓ Naturally occurring soil microorganisms: genera Metarhizium and Beauveria - well studied

and proven to be effective against wireworms

Achallenge remains: HOW TO ENHANCE the efficacy of 

these entomopathogens?

The development of an “Attract and Kill” strategy (A&K)



„A&K“ is the combination of an attracting compound that lures the wireworms and a killing agent 

Carbon dioxide (CO2) is a well-known attractant for wireworms 

EPFs as efficient killing agent



AIM OF THE WORK

1. TO assess the efficacy and potential of “Attract and Kill” strategy for controlling wireworms

in sunflower in comparison with conventional insecticides using ATTRACAP (Metarhizium

brrunei)

2. TO improve assement of insecticide efficacy by introducing additional observation –

wireworm damage rating scale

Experiments for assessing insecticides’ efficacy for wireworm control were defined by the 

EPPO standards PP 1/46 (3) 

WHY?





✓ Efficay is DEDUCED based on NUMBER OF PLANTS PER METER OF ROW

✓ NUMBER OF PLANTS (plant stand) is influenced by many biotic and abiotic factors

✓ Assessing only plant stand,

especially on fields with low

wireworm infestation, is not

sufficient to provide reliable results

on the treatment’s efficacy



MATERIAL AND METHODS

Wireworm Abundance Assessment

✓ standard square method (50 x 50 cm, to a layer depth of approximately 40 cm)

✓ the number of collected specimens in soil pits per m2

✓ the beginning of spring

✓ 10 probes on each experimental field

The Experimental Sites and Treatments

✓ Field experiments were carried out at the Institute of Field and Vegetable Crops at Rimski
šančevi,Novi Sad, Serbia,

✓ a randomised block design, according to the EPPO PP 1/46 (3) methodology
✓ 5 - 9 replications, depending on the year and site
✓ basic experimental plots was 42 m2 (10 m long, 4.2 m wide with 6 rows).
✓ sunflower variety Duško (IFVCNS variety)
✓ Mechanical sowing with a row-to-row distance of 70 cm and 23.5 cm within rows.



MATERIAL AND METHODS



Field Observations

✓ Counting number of plants per row – calculate final plant stand 

✓ two growth stages, from the first to the fourth pairs of leaves (BBCH 02 and BBCH 04/05)

✓ The rating of plant damages in 2021 - DAMAGED or NOT DAMAGED

This proposed additional rating allows for confirming damage caused by wireworms and 

affecting field emergence and/or plant stand more accurately.

Statistical analysis

✓ Repeated measures ANOVA and the Bonferroni pairwise comparison post hoc test

analysed statistical differences in plant stand

✓ Modelling the occurrence of damage i.e. calculating the odds for damage occurrence was

performed using binominal regression.
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RESULTS



Binary logistic regression



✓ ATTRACAP performed similar to all chemical insecticides applied under conditions of

LOW wireworm infestation

✓ Even under HIGH wireworm infestations it provided certain protection, and performed

as severl other insecticides

✓ The creation of damage rating scale enabled more precise and relevant assessment

of wireworm damages on sunflower plants.

✓ Modelling wireworm damage using binomial regression provided valuable information

about the odds of wireworm damage occurrence on certain localities depending on

the insecticides applied.

✓ This information is useful for future choices of insecticides to be used in controlling

these pests.

CONCLUSION
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