
Arch. Hydrobiol. 128 

This material may be protooted by 
copyright taw (Title 17 U.S, Code). 

423-436 Stuttgart, Oktober 1993 

Relationship between plant roots and benthic animals in 
three sediment types of a dimictic mesotrophic lake 

By M. SA.oov A. 1, M. S. ADAMs 1 and M. G. BUTLER2 

With 5 figures and 4 tables in the text 

Abstract 

Relationships between plant roots and benthic animals were studied in a meso
trophic, dimictic lake. Two field studies were investigated, the first focusing on dif
ferences in benthic community parameters inside and outside a "root zone" under selec
tive sampling on three sites; the second tested the same differences but under random 
sampling in three 9m2 plots. All the data were also analyzed against three sediment 
types. 

A positive relationship was discovered between presence of plants and numbers of 
certain chironomid groups (brown and non-predatory chironomids, chironomid genera 
and total number of animals) on silty sediment. Also, presence of roots influenced 
abundance of oligochaetes but with no specific relationship to sediments. Abundances 
of red chironomids and amphipods were related to sediment type when analyzed 
outside the root zone. Study design (selective or random sampling within an area) in
fluenced results for all the animal groups but especially for predatory chironomids 
(Tanypodinae). 

In general, brown and red chironomids followed different patterns, and distribu
tion patterns of brown chironomid-related groups were similar to ones expected from 
the influence by oxygen released from plant roots. Calculations suggest that the oxygen 
released from roots could support about 25 chironomids in vicinity of one plant. These 
results suggest that brown chironomid-related animal groups might be aggregated 
around plant roots because of higher oxygen concentrations. 

Introduction 

The role of macrophytes in the littoral zone is complex. They change light 

intensity, temperature, nutrient cycling, oxygen gradients, organic matter, 

water movements and establish biotic relationships (CARPENTER & LoDGE, 

1986). Consequently, sediments inhabited by macrophytes are exposed to 

lower light intensity, higher fluctuation of temperature and oxygen, higher 

organic matter content, higher Eh, and more stabilized structure. Benthic ani

mals are also influenced by these factors because temperature, oxygen, sedi-
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