
Title A survey of the earthworm population in an area of County Kilkenny

Authors(s) Muldowney, John, Curry, John P., O'Keeffe, James, Duggan, Murt

Publication date 2000-10

Publication information Muldowney, John, John P. Curry, James O’Keeffe, and Murt Duggan. A Survey of the Earthworm 

Population in an Area of County Kilkenny. Edited by John D. Collins and Robert F. Hammond. 

University College Dublin. Centre for Veterinary Epidemiology and Risk Analysis, October, 2000.

Series Selected Papers, 1999

Publisher University College Dublin. Centre for Veterinary Epidemiology and Risk Analysis

Item record/more 

information

http://hdl.handle.net/10197/8852

Downloaded 2023-04-27T09:43:47Z

The UCD community has made this article openly available. Please share how this access

benefits you. Your story matters! (@ucd_oa)

© Some rights reserved. For more information

https://twitter.com/intent/tweet?via=ucd_oa&text=DOI%3A1-902277-33-3&url=http%3A%2F%2Fhdl.handle.net%2F10197%2F8852


A Survey of the Earthworm Population 
in an Area of County Kilkenny 
J. Muldowney\ J.P. Curry1, J. O'Keeffe and M. Duggan 

Introduction 
It has been observed that while the diet of badgers and their foraging behaviour varies considerably, 
the most important food source in northwest Europe is the earthworm. Also it is acknowledged that 
characteristics of the earthworm populations can explain many of the variables of badger organisation 
and numbers (Kruuk, 1993). A detailed study of the interaction of badgers and the occurrence of 
tuberculosis in cattle herds is currently being undertaken in four regions of the country, the results of 
which are presented elsewhere in this publication. As part of these studies a survey of earthworms was 
undertaken at one site, namely, the Kilkenny badger removal area. 

The objective of this project is to evaluate earthworm population distribution as a factor affecting 
badger activity and overall densities of badgers. The relationship between earthworm population 
distribution and grassland management practices is also being examined. No research has previously 
been undertaken which examines how earthworm availability might affect badger activity in farmland 
in Ireland. 

While the deep fertile soils and mild climate of east Co. Kilkenny provide ideal conditions for the 
earthworm populations to grow and thrive, earthworm population size can be influenced by overall 
food supply (organic residues, dung etc). Therefore, farming intensity can have a major effect on the 
availability of these materials. So within the study area, the influence of farming intensity on 
earthworm populations was examined. As badger density data are available for the study area, it should 
be possible to assess the influence of earthworm population distribution on badger distribution in 
the area. 

Methods 
Earthworm population size was estimated on each of 21 selected farms in the study area during 
November 1999 and April/May 2000. Formaldehyde solution was used as an earthworm expellant 
(Raw, 1959) . At all farms approximately 6-8 litres of water containing formaldehyde solution (0.3%) 
were applied to each sample unit of 0.25 m2• The solution was applied in 2-3 portions to ensure 
greatest infiltration and to achieve the maximum effect. The earthworms were collected for 
approximately 30 minutes following the first application. Earthworm biomass was estimated by 
weighing the freshly collected samples.The collected samples were then preserved in 4% formaldehyde 
solution, which allow counting, and species identification to be carried out at a later date. During 
the survey periods, data on farm management practices were collected by interview. Farms were 
then categorised into three groups (Table 1), firstly according to nitrogen input and, secondly, by 
stocking rate. 
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Results 

Table 1. Definitions of farm intensity groupings. 

Farming intensity 
Low 
Medium 
High 

N input 
1 < 1 OOKg N/Ha 
2 100-200 Kg N/Ha 
3 > 200Kg N/Ha 

Stocking rate 
A <1.2 Lu/Ha 
B 1.2-1.8 Lu/Ha 
C >1.8 Lu/Ha 

On the selected farms, while earthworm numbers varied, statistical analysis did not show any 

significant difference based on farm management intensity. For instance, in the autumn sampling 

period earthworm numbers varied from 79 to 279/m2 and, similarly, in the spring sampling period 
earthworm numbers varied from 21 to 167 /m2, as shown in Table 2. However, earthworm numbers 
did indicate a trend of increasing earthworm populations with increased farm management intensity, 

i.e. the larger earthworm populations were generally associated with the more intensive farms 

surveyed (Figures 1 - 4).While reduced populations were evident in the spring, this was mainly related 
to the dry soil conditions encountered during most of the spring sampling period. 

Table 2. Populations/m2 of the various earthworm species found during autumn and spring sampling 

Sample 
I Average 

Autumn Spring 
Minimum Maximum Average Minimum Maximum 

Lumbricus terrestris 10.0 2 29 7.4 1 27 
L. rubellus 1.8 1 5 2.0 1 7 
L. castaneus 1.7 1 7 2.3 1 9 
L. testivus 2.7 1 9 1.4 1 4 
L.frendi 2.8 1 12 3.7 1 11 
Sub adults 28.7 5 85 18.5 3 53 

Allolobophora chlorotica 34.1 11 95 13.2 1 69 
Aporrectodea caliginosa 34.2 5 73 11.0 1 59 
Ap. longa 4.9 1 27 2.3 1 10 
Ap. rosea 5.8 1 19 4.2 1 15 
Satchellius mammalis 1.7 1 9 2.4 1 10 
Octolasion cyaneum 1.5 1 5 1.2 1 3 
Ap. lcterica 1.6 1 3 8.3 3 13 
Ap. limicola 10.0 10 10 
Octolasion tyrtaeum 1.1 1 2 
Eisenia fetida 0.7 1 1 
Eiseniella tetraedra 0.7 1 1 
Sub adults 39.0 5 87 15.3 1 61 

Total no. Earthworms 161.2 79 279 72.2 21 167 

On a closer analysis of the larger species of earthworm such as Lumbricus terrestris and Aporrectodea longa, 
which are the badgers' food of choice, a similar trend of increasing numbers with increased farm 
management intensity was evident (Table 2). While numbers of L. terrestris were very similar in both 
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the autumn and spring sampling periods (2 - 29 and 1 - 27 individuals/m 2 respectively), numbers of 
Ap. longa were lower in the spring sampling period. This was attributed to behavioural differences 
between the two species. L. terrestris remains active during adverse weather condition only m oving to 
deeper depths for protection, w hile adverse conditions trigger summer diapause in Ap. longa. 
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Fig. 1 Relationship between N input and autumn mean mass 
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Fig. 2 Relationship between stocking rate and autumn mean biomass 
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Fig. 3 Relationship between N input and spring mean biomass 
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Fig. 4 Relationship between stocking rate and spring mean biomass 
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Conclusions 
While not significant, these trends suggest that increased farm management intensity does increase 
earthworm populations. If this is looked at over the longer timescale of, say, the last 50 years, it would 
seem probable that earthworm populations increased over that period as a result of the trend toward 
more intensive farming systems. This in turn would have improved the food supply for the badger, 
thus allowing badger numbers to increase over the period. 

The data in this study suggest that even the smallest earthworm populations found on extensive farms 
are far in excess of what badgers require for survival, i.e. 2 L. terrestris per m2 which is equivalent to 
20,000 per hectare, while a badger requires approximately 169 earthworms/night for survival. 
However, earthworm availability depends on a number of factors in addition to earthworm density. 
These include the size of area under short grass and the number of worm nights; the latter is 
influenced by the weather. A worm night is defined by a grass temperature greater than 0°C coupled 
with a minimum of 2 mm of rain during the previous 72 hours. Therefore relative earthworm 
availability is estimated from the following formula: 

Biomass * area short grass * number of worm nights Kg/ Ha/Yr (Kruuk, 1978). 

As the initial sampling represented a high proportion of moderate to high intensity farms, a period of 
sampling was undertaken in autumn 2000, to include more marginal and extensive farms in the survey. 
These data have yet to be analysed. Future work will allow the relative earthworm availability for the 
rest of the Kilkenny study area to be estimated. The relationship between earthworm distribution and 
known data on badger densities in the area will be further evaluated. 
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