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Post-dispersal weed seed predation by ground beetles and other invertebrates may reduce seed 

banks and possibly weed recruitment in annual cropping systems. However, studies that evaluate 

removal of weed seeds from experimental feeding platters rarely correlate seedloss to weed 

recruitment. Pterostichus melanarius is a common carabid beetle in the PNW. It is a generalist 

feeder that scavenges for weed seeds on the soil surface and also preys on invertebrates such as 

slugs. This study examined seed removal and subsequent emergence of wild-proso millet when 

exposed to P.melanarius in a confined environment. 

 

Methods 

Metal bins (1m2) were planted to snap beans (year 1) or spinach (year 2) and randomly assigned 

a level of 0, 10, or 20 P.melanarius beetles. Wire mesh screening (1mm opening) was installed 

under each bin and netting was placed over the bins to minimize interference by earthworms and 

birds.  Seed platters containing 50 wild proso millet seeds were placed at the center of each bin. 

Removal from seed platters was assessed from late August through September each year and 

platters were reset to 50 seeds at each sampling period. Bins were left undisturbed throughout the 

winter and recruitment of wild-proso millet was evaluated the following springb. The experiment 

was conducted over 2 years within the same metal bins. 

 

Results and Discussion 

Seed removal over two years averaged 3, 28, and 41% in bins with 0, 10, and 20 beetles, 

respectively. When corrected for density, “per beetle seedloss” was greatest in bins with 10 

beetles (Fig.1).  The greater average loss from bins with 10 beetles may suggest that P. 

melanarius has a ‘finite density’, and it has been noted that these beetles become cannibalistic 

under crowded conditions. In both years, recruitment of wild-proso millet was greatest in bins 

that had 20 P. melanarius beetles. This suggests that while removal increases with increased 

beetle density, so does recruitment the following year. Most seedlings emerged from a visible 

clump of seeds, indicating intentional seed caching. It is possible that P. melanarius beetles are 

caching seeds to provide an overwintering food source for developing larvae. 

 

Table 1. Removal and subsequent emergence of wild-proso millet seeds when exposed to 

varying densities of Pterostichus melanarius carabid beetles. Per year, mean values within a 

column followed by the same letter do not differ (α=0.1). 

Year Treatment n Seedlossa Recruitmentb 

              --- % --- ---  no. seeds*1m2/-1 --- 

Year 1 0 beetles 6   4 a 0.5 b 

 10 beetles 6  22 a   2.3 ab 

 20 beetles    6  35 a 5.5 a 

     

Year 2  0 beetles 6   3 b 1.3 b 

 10 beetles 6  34 a 22 a 

 20 beetles    6  47 a 23 a 
a Percent removal of wild-proso millet, averaged across the season (Aug-Sept 2011 and Sept-Oct 2012). 
b Values listed for recruitment of year 2 is an interim measurement, final values TBD in June 2013. 
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Figure 1. Removal of wild-proso millet over time in each treatment. P. melanarius can be 

cannibalistic under high densities, which may account for greater seed removal rates in bins with 

10 beetles/m2 versus bins with 20 beetles/m2. 

 

 
 

 Figure 2. Metal arenas were filled 

with varying densities of carabid 

beetles and examined for removal 

of weed seeds. Bins remained in 

place over the winter, and 

recruitment was evaluated the 

following year. Corvallis, 2010-

2012. 


