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Abstract 

Wireworms, the larvae of Agriotes spp., are an increasing problem on many organically managed farms with potato or vegetable production. The damage caused by wireworms is economically significant. With the use of pheromone traps it is possible to get more information about the habitat requirements of click beetles. In 2005 and 2006 click beetles were monitored at different locations in northern Germany. Because of the warmer springtime in 2005, the first peak of click beetles was about two weeks earlier than in 2006. The second peak was found one month later. The presented data show the highest occurrence of click beetles in ryegrass-clover mixtures in both years. The catches in cereals were much lower than in ryegrass-clover. The reasons for the differences of the trapped click beetles in the different cereal fields cannot been explained so far. In the majority of cases the trapped number of Agriotes lineatus was higher than for  A. obscurus.  

Introduction 

The damage caused by wireworms, the larvae of click beetles (Coleoptera: Elateridae), in potatoes and other vegetables is high and has increased on many organically managed farms in recent years. Knowledge of the ecology and the habitat requirements of wireworms and click beetles is very low (Schepl and Paffrath 2003). With the use of pheromone traps the occurrence of click beetles can be monitored in different regions and crops, with the aim of getting more information about their occurrence and habitat requirements. Blackshaw and Vernon (2006) have used pheromone traps for describing the spatiotemporal stability of click beetles in an agricultural landscape. Based on such data sets it may be possible to figure out new strategies for reducing the populations of click beetles.

Materials and methods 

In 2005 and 2006 pheromone traps were installed at different locations on organically managed farms in northern Germany. The traps were installed during the vegetation period in different crops, such as ryegrass-clover mixture, oat, summer barley, summer wheat, and spelt. At every site four traps, two baited with pheromone lures specific for Agriotes lineatus and two baited with Agriotes obscurus, were installed 30 m from each other. The pheromone lures and traps were obtained from Plant Research International (PRI), Pherobank, Wageningen (NL). The lures of pheromones were changed after 45 days; the traps were emptied every week.

In 2005 the traps were located on one farm in two different crops (ryegrass-clover mixture and summer wheat) from the end of April until early August. In 2006 the traps were installed from the beginning of May until the middle of July on four different farms in Lower Saxony and Schleswig-Holstein. 

Results 

From the end of April until the beginning of August 2005, on average 1831 click beetles were caught per trap in a ryegrass-clover mixture and 1631 click beetles per trap in summer wheat. In both crops the number of A. lineatus was higher (1448 and. 1047 respectively) than for A. obscurus (383 and 585 respectively). Figure 1 shows the number of click beetles during the vegetation period. The first peak of click beetles was early in May, the second nearly one month later at the end of May/beginning of June, and the third around the 20th of June. The time the peaks appeared was similar in ryegrass-clover and summer wheat, but the peaks were more pronounced for A. lineatus. 
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Figure 1: Number of click beetles caught in pheromone traps in ryegrass-clover mixture and summer wheat in 2005

Comparing the same collecting period and the same location, the number of click beetles caught was similar in the two years in the ryegrass-clover mixture (1492 vs. 1502 adults of Agriotes spp.). Also, the catches of click beetles were lower in cereals than in ryegrass-clover (Table 1). Obviously the location and the particular cultivated cereal had an influence. For example, at location 2 the number of click beetles was much higher in winter barley than in winter wheat. 

Tab. 1: Number of trapped click beetles (Agriotes lineatus and Agriotes obscurus) during the vegetation period 2006 in different crops and locations in northern Germany

	Location
	Crop
	A. lineatus
	A. obscurus
	Total 

	1
	Ryegrass-clover-mixture
	1250
	242
	1492

	1
	Oat
	678
	326
	1004

	2
	Winter barley
	745
	84
	829

	2
	Winter wheat
	263
	35
	298

	3
	Winter barley
	190
	310
	500

	4
	Spelt
	169
	176
	345


Figure 2 shows the number of click beetles during the course of the catching period in 2006. Compared with 2005, the first peak was about two weeks later in 2006. One month later the second peak was evident. Because of the shorter catching period, no third peak was evident. At location 1, where the period was still going on, a third but low peak was evident. The timing of the peaks differed only a little among the locations. 
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Figure 2: Number of click beetles (sum of A. lineatus and A. obscurus) caught in pheromone traps in different crops and locations in northern Germany in 2006 

Discussion 
Other authors reported the occurrence of click beetles in early to mid-May (Böhm and Krause 2005; van Rozen et al. 2007). The first occurrence of click beetle depends on the weather in spring: warmer conditions enable earlier appearance of the click beetles. First calculations showed good correlations between the sum of soil temperature and the appearance of click beetles. The preference for crops with a high plant density also is described in the literature (Parker and Seeney 1997; Schepl and Paffrath 2003). Therefore it is obvious that the number of click beetles in the investigation would be highest in ryegrass-clover mixtures. However, other factors such as plant height or landscape with refuge areas must also determine the occurrence of click beetles. 

Conclusions 
The results showed the high attractiveness of ryegrass-clover mixtures to click beetles and corroborate that a high percentage of rye-grass in the crop rotation increased the population of wireworms. In Organic Farming, ryegrass-clover mixtures are necessary in the crop rotation for fodder production, N2-fixation and humification. However, in the case of potato production the ryegrass-clover mixture creates out a risk of wireworms. For direct control, no pesticides are allowed in organic farming. Therefore the wireworm population must be reduced by agronomic practices or by the use of pheromone traps. Both possibilities will be checked in a new project in the coming years.
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