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A Survey of Temperatures in Cattle Manure Recorded on Five 
Farms in Co. Dublin 

Introduction 
A large proportion of the national cattle 
herd is housed during the winter resulting 
in the production of manure which is 
subsequently spread on farmland. While 
increasing numbers of cattle are kept in 
slatted sheds and cubicle houses resulting 
in the production of cattle slurry, 
considerable numbers of cattle are still 
overwintered in straw bedded housing. In 
many cases solid manure from straw 
bedded housing is stacked outside after the 
cattle leave the shed in the spring and is 
spread on farmland in the autumn. In some 
cases the solid manure is left in the shed 
until the following autumn when it is 
moved directly to the fields for immediate 
land application without stacking. On other 
farms, slurry from cubicle houses is stored 
in a dungstead from which part of the 
liquid content may drain away. Dungstead 
manure consists mainly of slurry with 
small amounts of feed, generally silage, 
and a minimal quantity of bedding. 

Pathogenic microorganisms may be 
present in manure on farms where 
infectious diseases occur in farm animals. 
A number of important pathogenic bacteria 
may be excreted in faeces including 
salmonella species, Escherichia coli, 
Mycobacterium bovis, Mycobacterium 
paratuberculosis, and Clostridium tetani 
(Larsen and Munch, 1981 ). The survival 
times of a number of bacteria in solid 
manure have been reported including M 
bovis which survives for periods ranging 
from 30 days at a temperature of 54°C 
(Vera et al., 1988) to 17 months, when the 
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temperature in the manure varied from 40-
450C (Turgenbaev, 1986). Published 
reports on the survival of a number of 
potentially pathogenic bacteria in solid 
manure and cattle faeces are presented in 
Appendix 1. 

Pathogens present in manure at the time of 
land application may be dispersed in the 
environment and thus become a potential 
hazard for livestock. Composting of solid 
manure, under favourable conditions, can 
result in an increase in temperature to 60-
700C. This was considered to be a normal 
occurrence in stacks of solid manure in the 
past and was an effective way of 
inactivating pathogens over a three week 
period, thereby minimising the risk of 
transmitting disease as a result of the land 
application of solid manure (Strauch, 
1981). However, Plym-Forshell (1983) 
reported that temperatures of 48°C and 
greater were reached in stacked solid 
manure on only four of seventy-seven 
farms surveyed in Sweden. This was due 
to high moisture content, as a result of 
changing farm husbandry practices. These 
practices include the replacement of hay 
with silage, the feeding of high levels of 
concentrate feed, a reduction in the amount 
of straw bedding used and an increase in 
the quantity of dung produced per animal. 

In order to obtain an indication of 
temperature ranges in solid manures under 
Irish farming conditions, a preliminary 
study was conducted on farms in Co. 
Dublin in 1996. 
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Study Description 
Temperatures were recorded in solid cattle 
manure on three occasions at monthly 
intervals on each of five farms in Co. 
Dublin between May and August, 1996. 
Recording of temperatures commenced 
from one to four weeks after the manure 
was stacked. An Eirelec MT 100 KC 
battery operated digital thermometer fitted 
with a one metre TKIII probe was used to 
record the temperatures in this study. 

Silage was the principal winter feed on 
each of the farms. On four farms the solid 
manure was removed from the cattle sheds 
and stacked outdoors either on a concrete 
base or in a field. In the case of the fifth 
farm, the manure was left in the shed until 
the following Autumn when it was 
transported directly to the land and spread. 
In each case the manure consisted of a 
mixture of straw, feed and dung. 
Temperatures were also recorded in a stack 
of dungstead manure on one of these 
farms. This manure consisted of a mixture 
of dung, feed and a minimal amount of 
straw bedding and had a visibly higher 
moisture content than the other manure, 
particularly in the early stages after it was 
stacked in the field. The height of the 
manure stores ranged from two to six feet 
and temperatures were recorded at depths 
of 6", 12", 24", 36'', 48", 60" and 72" from 
the top of the manure stores, where 
applicable, and a number of positions m 
each stack ranging from 3 to 9. 

In addition to the temperatures recorded in 
the main study, readings were also taken at 
weekly intervals for six weeks in a newly 
formed stack of manure on one farm (Farm 
B), commencing one week after stacking. 
The purpose of including these records was 
to establish how soon after stacking the 
maximum temperatures were likely to 
occur and, also, to provide an indication 
whether the maximum levels were reached 
in the project pits, where recording had 
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commenced from one to four weeks after 
stacking. 

A dry matter analysis was carried out on 
manure samples taken from the solid 
manure stacks on Farms A and B. 

Results 
The mean temperatures and the range of 
temperatures recorded in manure on three 
occasions on five farms are presented in 
Table 1. 

In this study temperatures in excess of 
60°C were recorded in only a small 
number of cases in solid manure on Farms 
A and B, mainly in the upper two feet of 
the stacks. In the case of Farm C, a single 
temperature greater than 60°C was 
recorded at a depth of one foot. On the 
fourth farm, Farm D, at which solid 
manure was stacked after removal from a 
cattle shed, the maximum temperature 
recorded was 56.1 °C, again at a point near 
the top of the stack. While a temperature 
greater than 60°C was recorded in the 
upper section of a number of manure 
stacks, the mean temperature recorded at 
all depths on each day was lower than 
60°C. The consistency of the decline in 
the recorded temperature in the manure, 
depending on the depth in the stack, was 
apparent on all farms, particularly at levels 
greater than three feet from the top. The 
maximum temperatures recorded at depths 
of four feet, five feet and six feet were 
45.3°C, 44.2°C and 41.0°C, respectively. 

The dry matter analysis of manure from 
Farm A ranged from 20% at the base, to 
23% at the top of the stack, while in the 
case of Farm B, the dry matter ranged from 
14% to 18% as measured from the base to 
the top of the manure. The manure at the 
lower section of the stores had a wetter 
appearance at each farm compared with 
that m the upper section. 
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Table 1. The overall mean temperature (°C) and range of temperatures ( ) recorded on three occasions at different depths in (1) 
stacks of solid manure, (2) solid manure in a cattle shed and (3) dungstead manure, at five farms on three occasions. Air 
temperature data is also included. 

Farm Air Recording Depth 
Temp. 6" 12" 24" 36" 48" 

A Stacked manure 20.6 42.9 48.8 47.4 42.l 35.6 
(16.4-24.8) (24.4-58.2) (27.3-60. 7) (23.7-67.2) (28.1-67.0) (26.1-41.0) 

B Stacked manure 19.5 49.7 56.1 51.4 44.6 36.9 
( 16.8-24.0) (27.6-68.3) ( 45.0-72.0) (43.6-65.1) (37.8-55.7) (28.7-45.3) 

C Stacked manure 17.4 32.3 42.0 43.3 39.4 33.8 
( 14.4-21.8) ( 19.8-54.4) (23. 5-60. 7) (30.5-57 .6) (30.4-49.0) (28.2-40.9) 

D Stacked manure 19.2 37.9 42.0 39.0 31.7 24,2 
(16.1-21.8) (25 .2-56.1) (32.6-52.8) (28 .5-52.8) (24.6-45.9) ( 18.1-29.0) 

E Manure in Shed 16.4 27.8 26.2 23.1 21.5 NA 
(14.3-19.3) ( 15.5-35.8) (15.0-34.5) (17.1-29.4) (15.9-24.3) 

D Dungstead manure 14.8 16.4 20.0 16.4 15.4 NA 
(9.7-19.8) ( 12.2-20.2) ( 12.4- 17.5) (13 .2- 19.8) (13 .2-17.6) 

NA: Not applicable; the manure height was less than this level. 

Table 2. The maximum temperatures (°C) recorded in manure on each 
of three occasions in (1) stacks of solid manure, (2) solid manure 
in a cattle shed and (3) dungstead manure, at five farms. 

Farm Observation 1 Observation 2 Observation 3 
A Stacked manure 67.2 58.0 51.2 
B Stacked manure 72.0 63.4 55.1 
C Stacked manure 60.7 51.6 41.9 
D Stacked manure 56.1 51.2 43.2 
E Manure in Shed 28.1 35.8 35 .3 
D Dungstead manure 14.1 18.7 20.2 

60" 72" 
32.2 29.5 

(24.4-36.8) (24.2-34.6) 

33.2 30.4 
(25.6-44 .2) (2 1.5-41.0) 

31.6 
(26.4-38.0) NA 

NA NA 

NA NA 

NA NA 



Table 3a. Mean temperatures (°C) and range of temperatures ( ) recorded at weekly 
intervals for six weeks in a stack of solid manure on Farm .B. Recording 
commenced one week after the manure was stacked. 

Farm Air Temperature at Recording Depth 
Temp. 6" 12" 24" 36" 48" 60" 72" 

B 19.4 44.4 50.1 48.1 39.7 32.7 29.3 27.4 
Stacked (15.9-24.5) (32.2-53.8) (3l.l-59.6) (39.7-56.8) (27.9-48.1) (22.6-4 I .0) (20.3-37.7) (21.0-34.1) 

manure 

Table 3b. The maximum temperatures( °C) recorded at weekly intervals over six 
weeks in a stack of manure on Farm B. 

Farm Temperature recorded a week 
1 2 

B 57.4 59.6 
Stacked 
Manure 

The readings presented in Table 2 
demonstrate a decline in the temperatures 
in stacked manure between the first and 
final visit, while there was an increase in 
the temperature in manure left undisturbed 
in a shed, and also in the dungstead 
manure. 

The additional temperatures recorded in a 
newly formed stack of manure on Farm B 
at weekly intervals for six weeks are 
presented in Tables 3a and 3b. The highest 
temperatures were recorded in the second 
and third weeks after stacking the manure, 
while the decline in temperature levels in 
the following three weeks was gradual. 
The temperatures recorded on the first 
occasion at each farm in the main study 
were regarded as being representative of 
the maximum temperatures reached in the 
stacked solid manure, as they were taken 
from one to four weeks after the manure 
was stacked. 
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3 
57.8 

4 5 6 
53.8 55.l 52.4 

The maximum temperature, at 35.8°C, 
recorded on Farm E in solid manure which 
had been left undisturbed in the cattle shed 
after the removal of cattle from the sheds, 
was considerably lower than that in stacked 
manure. These conditions would be 
expected to enhance the survival of 
pathogens present in this manure compared 
with the inactivating conditions in properly 
composted manure. 

The lowest overall temperatures in this 
study were recorded in a stack of 
dungstead manure on Farm D where the 
maximum reading was 20.2°C. The 
moisture content of this manure was 
considerably higher than that in other 
manure stores. The survival of pathogens 
may be considerably longer at these 
relatively low temperatures, which are 
quite similar to those expected in cattle 
slurry in summertime. 

Conclusions 
' 

The results of this study indicate that, if a 
composting temperature of 60-70°C over a 
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period of three weeks is required to ensure 
solid manure is free from pathogens 
(Strauch, 1981 ), then, based on the 
temperatures recorded on the farms in this 
survey, the composting techniques in use 
on the farm investigated, were not 
adequate to ensure the inactivation of all 
pathogens which might be present. 
However, based on the reported 
temperatures at which bacteria have been 
inactivated, as listed in Appendix 1, 
including S. typhimurium at 51 cc and M 
bovis at 54 cc, some pathogens would be 
inactivated in the upper sections of manure 
stacks on a number of the farms in this 
study. Bacterial survival could be 
considerably longer in the lower sections 
of the manure stacks, particularly at levels 
below three feet, where recorded 
temperatures were lower. The higher 
moisture content along with greater 
compaction with increased depth would be 
expected to create an anaerobic 
environment, unsuitable for effective 
composting. These conditions are likely to 
be prevalent in solid manure which is left 
in sheds until removal for immediate land 
application without stacking. The 
composition of dungstead manure, with a 
low dry matter content, is closer to that of 
slurry than solid manure. Consequently, 
this material is not suitable for effective 
composting. 

It is quite possible that in some farm 
situations, where hay rather than silage is 
still fed to cattle or where sheds are 
liberally bedded with straw, solid manure 
may be relatively dry and, may reach 
considerably higher composting 
temperatures subsequently, when properly 
stacked. 

Statutory legislation exists in many 
countries to regulate the management of 
animal manure in order to minimise 
environmental pollution and to control the 
spread of scheduled diseases. In Ireland, 
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manure derived from M bovis infected or 
suspect cattle is not permitted to be spread 
on grazing land (Collins and Kelly,1984). 
This effectively confines the spreading of 
manure from such holdings to arable land 
and on grassland conserved for hay or 
silage. Solid manure is normally spread in 
the Autumn/Winter period, that is, six to 
nine months after cattle have left the sheds, 
generally on tillage ground or grassland 
being conserved as hay or silage the 
following summer. 

The results of this study, which are in line 
with the findings reported by Pym
Forshell, (1983) suggest that it may be 
advisable to store solid manure for one 
year before land application on holdings 
where a serious disease outbreak such as 
bovine tuberculosis, brucellosis or 
salmonellosis has occurred. Particular care 
is advisable with dungstead manure, as 
bacterial survival could be relatively long 
and be similar to that in slurry. On such 
farms and as a general principle, where 
solid manure is normally taken directly 
from the cattle sheds for immediate land
spreading, it is advisable to stack the 
manure in advance for a time, to facilitate 
composting. 

Long-term storage of solid manure, unlike 
cattle slurry, is not a major problem as it 
can be safely stored in a field situation 
providing it is suitably sited so as to 
minimise the risk of water pollution and is 
securely fenced off to prevent access to 
livestock. In a high risk situation where 
long term storage cannot be arranged, it 
may be necessary to augment the 
composting process by the addition of 
calcium hydroxide and straw (Hahesy, 
1995). 
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APPENDIX 1 

Table 1. Published reports on the survival of potentially pathogenic bacteria in solid 
manure and cattle faeces. 

Survival Time, Air 
Microorganism Source of Sample Temperature Source 

M bovis Solid Manure 17 months, 40-45°C Turgenbaev (1986) 
Cattle Faeces in 

M. bovis sealed tube inserted <30 days, 54°C Vera et al (1988) 
into manure stack. 

M johnei (Pigmented) Solid Manure 5 months Stuart ( 1965) 
B. abortus Solid Manure 4 hours, 77°C King (1957) 
S. typhimurium Solid Manure 14 days, 45-51 °C Gudding (1975) 
S. typhimurium Poultry Manure 22 hours, 62-64 °C Platz (1977) 
E. coli Poultry Manure 22 hours, 62-64 °C Platz (1977) 
M bovis Cattle Faeces 12-18 months Williams & Hoy 

(1930) 
M bovis Cattle Faeces 178 days, summer Maddock (1933) 
M bovis Cattle Faeces 12 weeks, 16- l 8°C Zorawski et al ( 1978) 

71 days, 27.5°C 
M bovis Cattle Faeces at least 135 days, 2- Vera & Volkovsky 

4°C (1980) 
B. abortus Cattle Faeces 100 days, unheated Gilman (1951) 

cellar 
B. abortus Cattle Faeces 29-670 days, 25 to - Kuzdas & Morse 

40°C (1954) 
M paratuberculosis Cattle Faeces 246 days, 3-23°C Lovell et al ( 1944) 
M paratubercu/osis Faeces+ Urine 30 days Gibson (1967) 
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Table 2. Published reports on temperatures at which pathogenic bacteria were 
inactivated. 

Temperature and 
Microorganism Exposure Time Medium Source 

M bovis 60°C for 50 mins. Laboratory suspension Kolichev (1985) 
M bovis 54°C for 30 days. Manure. Vera et al (1988) 
B. abortus 70-77°C for 4 hours. Manure. King (1957) 
L. pomona 46°C. Water. Okazaki & Ringen (1957) 
L. icterohaemorrhagiae 45° C for 30 mins. Water. Chang et al (1948) 
*E. coli 62-64 °C for 22 hrs. Poultry manure. Platz (1977) 
*P. haemolytica 62-64 °C for 22 hrs. Poultry manure. Platz ( 1977) 
*S. typhimurium 62-64 °C for 22 hrs. Poultry manure. Platz (1977) 
S. typhimurium 45-51 °C for 14 days Manure. Gudding (1975) 
Salmonella 70°C for 5-37 days Manure. Messer ( 1960) 

* Vegetative form. 

Source of Tables 1and2: Cited by Hahesy, T. (1995). 
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