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Faunal Feeding Activity in an 
Organic Farming System 

G.H. Pfotzer and C. SchUler 

University of Kassel, Division of Ecological Agriculture, Nordbahnhofstr. 
1a, D-37214 Witzenhausen, Germany 

ABSTRACT 

Soil biological activity was measured after the application of different composts to potatoes in a 
field trial. The study is part of a project designed to evaluate the long-term effects of compost 
application on soil properties. Microbial activity was measured using the fluorescein diacetate 
(FDA) hydrolysis and faunal feeding activity was estimated with the bait-lamina test according to 
von Tome (1990). Data were compared with results of collembola and acari population densities 
obtained in earlier studies in the same field trial. The treatments were composted farmyard manure 
with and without hornmeal supplementation, biogenic waste compost and mineral fertilizer. The 
soil microbial and faunal feeding activity responded to the compost amendment with higher activity 
rates than with mineral fertilization. Highest values of both were found after application of biogenic 
waste compost. However, additional application of hornmeal in the farmyard compost treatment did 
not result in higher activity rates throughout the year. 

INTRODUCTION 

Soil biological activity refers to microbial and faunal turnover and is commonly 
related to biomass and population density. Organic fertilization accelerates 
biological activity and as a consequence mostly increases abundance of 
organisms. This has been shown for different cropping systems by Karg (1969), 
Lagerl6f & Andren (1988), Mader et a!. (1993) and others. Most of the studies 
compared different management practices and the use of farmyard manure. Little 
information is available on the long-term effects of different compost 
amendment on soil organisms including microflora and mesofauna under 
organic farming conditions. In Germany there is a controversial debate about the 
use of biogenic waste compost in organic farming. However, our background 

177 



178 G.H. PFOTZER AND C. SCHULER 

knowledge about the ecosystematical effects is rare. The presented results are 
based on experiments conducted within a field trial, designed to evaluate the 
long-term effects of compost application on soil properties. This trial was 
established in 1986 and is currently in the second crop rotation period. 

MATERIAL AND METHODS 

The following organically fertilized treatments were compared with a minerally 
fertilized control treatment (Mineral F.): (i) composted farmyard manure 
(Farmy. Comp.), (ii) composted farmyard manure plus hornmeal (Farmy. Comp. 
+ Org. F.) and (iii) composted source-separated organic household waste (Bio. 
Waste Comp.). Composts were applied in an amount of 60 Mg fresh matter ha-1, 

hornmeal application consisted of 0.6 Mg ha-1. 

The soil biological activity was measured with the bait-lamina test described 
by von Tome (1990) and the rate of fluorescein diacetate (FDA) hydrolysis 
according to Schntirer & Rosswall (1982). The first mentioned method provides 
an overview of the feeding activity of the soil mesofauna measured by the 
number of perforated baits. It shows the absolute activity found in a treatment 
as well as the vertical distribution of the feeding activity. The rate of FDA 
hydrolysis represents the microbial activity and is correlated with soil respiration 
(Schntirer & Rosswall, 1982). All plots were sampled four times in 1994. 

As bait material in the bait-lamina test, a mixture of cellulose (79%), agar­
agar (20%) and glucose (1%) was used. The laminae were inserted into the soil, 
using a knife to form a slit. One file (16 laminae) was exposed in each of the 
four field replicates. The time of exposure depended on the overall feeding 
activity. Laminae were collected when 40 to 50% of the baits of control laminae 
were perforated. Statistical analysis was done using Kruskal-Wallis H oneway 
anova. If the results were significant at p ::; 0.05, an LSD-test was applied to 
calculate post-hoc contrasts. 

The microbial activity was measured by the rate of fluorescein diacetate 
hydrolysis. The topsoil (0-10 em) was collected and freshly analysed at field 
conditions. An extraction ratio of 1:8 was used and incubation for 20 min at 
25°C. Results were analysed by anova and LSD-test. 

The population density of collembola and mites was measured in 13 
samplings between 1989 and 1992 (Schiiler & Pfotzer, 1993) using a modified 
Kempson extractor. Taxonomical analysis was based on family range 
(collembola) and orders/suborders (acari). These data were used to compute 
cluster analysis applying Ward's method and euclidean distances. The results for 
different treatments of compost application were compared with bait-lamina test 
and the rate of FDA hydrolysis to determine similarities in the response to 
fertilization. 
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RESULTS 

The soil microbial activity in the different fertilization treatments is shown in 
Figure 1. The lowest values were found in April with no significant difference 
between the fertilization treatments. After soil cultivation, fertilization and 
potato planting, the FDA activity was significantly higher in the compost 
application treatments than with mineral fertilization. Highest values were found 
in plots supplied with biogenic waste compost. Microbial activity was not 
affected by hornmeal application. 

The feeding activity of the soil fauna, mostly microarthropods (Larink & 
Kratz, 1994 ), responded to compost amendment in a similar way as microbial 
activity. Figure 2 shows the results of the bait-lamina tests as activity rate 
(number of perforated baits day-1) to make results of different sampling periods 
comparable, since the time of exposure varied in a range from 18 to 72 days (3 
May: 35 days, 28 May: 18 days, 20 September: 72 days and 21 November: 32 
days). Compost application enhanced the activity significantly compared with 
the mineral fertilization treatment. The highest activity rates could be found after 
application of biogenic waste compost in May. 

The result of the cluster analysis for ail parameters is shown in Figure 3. The 
strong relation of farmyard manure compost application and hornmeal 
supplementation is indicated by the shortest distance in the dendrograms. 
Biogenic waste compost was combined into the same cluster as both farmyard 
manure compost treatments but varied in a range between 5 (FDA-hydrolysis) 
and 17 (population density of Coiiembola) in the rescaled cluster distance. This 
cluster is markedly differing from the mineral fertilizer cluster in microbial and 
faunal feeding activity as weii as in the abundance of coiiembola and mites. 

DISCUSSION 

The results of the bait-lamina test seem to be considerably influenced by climatic 
conditions and soil cultivation. Summer drought and ploughing before barley 
sowing reduced the feeding activity significantly. The time of exposure in 
September (72 days) was too long due to summer drought and must be regarded 
as not being representative. In this case perforation of the laminae also could 
have been caused by microbial decomposition as well as by physical effects like 
wetting and drying. The feeding activity typicaiiy decreases with soil depth (von 
Tome, 1990). This was not the case when potatoes were grown, since dam 
cultivation probably disturbs vertical population distribution of the soil fauna 
and hence the actiyity distribution pattern. The different fertilization treatments 
did not influence these activity patterns. 

The cluster analysis for the rate of FDA hydrolysis, the bait-lamina test and 
the population densities of collembola and mites showed a matching pattern for 
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FDA-hydrolysis rate 

Farmy. Comp J 
Farmy. Comp + Org. F. 
Bio. Waste Comp. 
Mineral F. 

Bait-lamina test 
Farmy. Comp 
Farmy. Comp + Org. F. J 
Bio. Waste Comp. 
Mineral F. 

Population density of Collembola 
Farmy. Comp 
Farmy. Comp + Org. F. J 
Bio. Waste Comp. ------------....1 
Mineral F. 

Population density of Acari 
Farmy. Comp 
Farmy. Comp + Org. F. 
Bio. Waste Comp. 
Mineral F. 

0 5 10 15 20 
[Rescaled Distance Cluster Combine] 

25 

FIGURE 3. Dendrograms of cluster analysis for microbial activity (FDA-hydrolysis rate), faunal 
feeding activity (bait-lamina test) and abundance of Collembola and Acari. 

the various treatments and measurements. This result leads to the conclusion that 
compost amendment has a comparable impact on the microbial as well as on the 
faunal activity in the soil. With regard to the mineral fertilization treatment, the 
application of compost accelerates the biological activity in the soil. 

The similar effects on population density of collembola and mites as well as 
on microbial and faunal activity further supports the theory of a positive 
correlation between microbial biomass and abundance of the soil mesofauna in 
terms of a food chain as described by Anderson & Ineson (1984). 
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