
INTRODUCTION

Over the past 40 years many countries have experi-
enced an agricultural revolution. This revolution has 
occurred at two scales. First, fields have been amalgamat-
ed to allow efficient and large scale farming. Secondly, 
changes in agricultural practice have allowed an increased 
production through the use of fertilizers, herbicides and 
other pesticides. In the second half of the 20th century 
many zones throughout the world have doubled the use of 
inorganic nitrogen, causing important negative changes 
for the wild flora and fauna (Vickery et al. 2001). Poultry 
(e.g., broiler, turkey) litter is extensively applied to agri-
cultural lands as organic fertilizer because it contains high 
levels of elements that favour plant growth (Ponder et al. 
2005). However, trace elements (e.g. copper and zinc) are 
often added to poultry diets to increase resistance to dis-
eases, and therefore the litter also contains a large variety 
of trace elements which are potentially toxic to living sys-
tems when present in sufficient concentrations (Kpom-
blekou et al. 2002). Also other organic fertilizers such as 
pig manure can be toxic due to high concentrations of 
arsenic (Li & Chen 2005). Organic fertilizers also have a 
large variety of microbial communities, including the 
bacteria Esherichia coli and Salmonella sp. 

In many regions of Spain where farming activity is 
high and constitutes an important economical source for 
the population, the use of organic fertilizers such as 
manure from animal farms is intense. They are used to 
increase cereal growth, but occasionally manure from 
animal farms is also discarded in fields. In many cases 
farmers eliminate much larger quantities of organic fertil-
izers than are allowed by law. This poses a considerable 
threat to many species. As has been described in other 
areas in Europe, intensive farming practices in Catalonia, 
NE Spain are associated with decreasing populations and 
biodiversity. 

The present study was designed as a preliminary 
screening to assess the impact that different agrochemi-
cals have on terrestrial insects. We examined the effects 
of commonly used mixtures of organic and mineral fertil-
izers, and herbicides on the mortality of the yellow meal-
worm (Tenebrio molitor). The yellow mealworm was 
chosen as an assay animal because it is commercially 
available and very easy to reproduce in captivity. More-
over, T. molitor is a frequently used model species in sci-
entific studies (Vijver et al. 2003, Armitage & Siva-Jothy 
2005).
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AbSTrACT. – A preliminary screening test was performed to examine whether fertilizers or 
herbicides commonly used by farmers affect the development and mortality of the grain beetle 
Tenebrio molitor (mealworms). Mealworms (n = 300) were exposed for four weeks to four dif-
ferent treatments: organic liquid fertilizer (pig manure), organic solid fertilizer (turkey litter), 
mineral fertilizer (nitrates), and herbicides (a mixture of glyphosate and 2,4-d). After four weeks 
in direct contact with all treatments, mealworm mortality ranged from 74 % to 88 %. Surpris-
ingly, control mealworms placed in the same room with the other treatments also experienced 
high mortality (72 %) while mortality of control-isolated mealworms was low (8 %), suggesting 
that volatile compounds from tested products can be noxious to larval insects. because Tenebrio 
larvae and other insects are the main food source for many birds, lizards and other wildlife, 
organic fertilizers from farms should be adequately treated before being dispersed in the field. 
Also, mineral fertilizers and herbicides should be used with moderation and in the prescribed 
proportions. 
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