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Methods
A mesocosm experiment was set up in a greenhouse using two separate cells with two levels of CO

2
, 

ambient and 450 ppm. Each mesocosm unit consisted of a plexiglass transparent tube filled with 
approximately 2.1 kg dw of a defaunated sandy loam soil from an agricultural field. 5.0 g dw of 
crushed maize leaves were mixed 
in the top layer of 420 g dw of soil. 

Each mesocosm cylinder had one 
barley plant of either GM or one of 
three conventional barley varieties 
(see box). The GM barley differed 
concerning the composition of 
amino acids in the grain. One addi-
tional positive control treatment 
was set up adding the fungicide 
carbendazim (1 mg kg-1 dw of soil) 
in near-isogenic barley cylinders.

The same animal community, see 
Table 1, was added to all the cylin-
ders. Animals were taken from labo-
ratory cultures, in which they have 
been fed yeast (collembolans), oat 
flakes (enchytraeids) and collem-
bolans (predatory mites). After 5 
and 11 weeks animals were ex-
tracted and counted from soil sub-
samples, shoot and root biomass 
were measured and organic matter 
decomposition was evaluated. 

Natural abundances of 13C and 15N 
were measured in animals, maize 
leaves, feeding sources (yeast and 
oat flakes), and soil at time zero. The same analyses were applied to animals, soil and plant material 
(shoots, straw and roots) collected after 5 and 11 weeks.

Results and discussion
Our results demonstrate that addition of maize is traceable through the 
food-chain, hence if the decomposition of maize was disturbed it would be 
revealed by a TSA (δ13C and δ15N, figure A). 

The TSA showed a change of isotopic signatures during the experiment, 
with a significant decrease of δ13C values for H. aculeifer, P. fimata and H. 
nitidus, and an increase of δ15N values for H. aculeifer and a decrease for P. 
fimata. Two species, P. minuta and H. nitidus showed also higher levels of 
δ13C at ambient CO

2
, and the same pattern was found in barley roots and 

leaves (figure B). The experiment did not show any effect of GM barley on 
the trophic structure. 

For the first time joint effects of GM plants and high CO
2
 level on the trophic 

structure were tested using a multispecies mesocosm test system. The 
results show that TSA is useful to track changes in the soil community. The 
addition of maize was reflected in altered isotopic signatures of animals 
and in the significant different signature of the top soil, compared to middle 
and bottom layers. 

Conclusions
• TSA could detect changes in the trophic structure due to different 

fractionation during time and between different CO
2
 levels.

• Population growth of E. crypticus was affected by elevation of CO
2
.

• Mesocosm multi-species experiments, together with TSA, are useful risk 
assessment tools to test effects on soil ecological functioning.
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Experimental factors Levels

CO
2
 Ambient – 380 ppm

 Elevated – 450 ppm
Barley varieties • GM (antisense C-hordein line 5–0802)
 • Near-isogenic (Golden Promise)
 • Netto
 • IC 364
Positive control Addiction of carbendazim to near-isogenic barley
Sampling occasions 5 and 11 weeks
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Introduction
A multi-factorial experiment using mesocosms was designed to evaluate the 
interactive effects of elevated CO

2
 and GM barley on mesofaunal community 

trophic structure and to test the method as a soil ecological risk assessment 
for GMO 2nd tier tool.

We applied a trophic structure analysis, TSA, using natural abundances of 13C 
and 15N, and propose to include this TSA as an ecological endpoint to gain 
more direct insight into the change in interactions between species and their 
functioning.

Mesocosm multi-species experiments are useful tools to understand trophic 
structures and processes within soil communities (Cortet et al., 2003; Filser & 
Krogh 2002).  

Species Individuals 1000 individuals
 per unit m-2

Folsomia fimetaria 30 4.4

Proisotoma minuta 30 4.4

Protaphorura fimata 50 7.4

Mesaphorura macrochaeta 50 7.4

Heteromurus nitidus 20 2.9

Hypoaspis aculeifer 10 ♀ 1.5

Enchytraeus crypticus 50 7.4

Table 1. Composition of mesofauna added to each mesocosm 
experimental unit and treatments.

Mesocosm soil
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