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INTRODUCilON 

The Tuberculosis Investigation Unit was established by ERAD in cooperation with Teagasc in 
May, 1989, as part of the National Strategic Plan for the Eradication of Tuberculosis in Cattle. 

The members of the Unit are as follows: 

* 

Full-time members: 

Part-time members: 

Professor J.D. Collins MVB MVM MS PhD MRCVS, Director 

Dr. K.H. Christiansen BVSc MPVM MS (Econ) Ph.D 

Mr. J. Crilly MVB DipAH MPVM MRCVS* 

Dr. L.A. Dolan MVB PhD MRCVS 

Mr. J.M. Griffin MVB MSc MRCVS 

Mr. T. Hahesy BAgrSc 

Dr. R.F. Hammond BSc MSc PhD 

Mr. K. Lynch BSc 

Mr. W.J. Powell MVB MRCVS 

Dr. D. Harrington BSc PhD 

Mr. T. Kirley MAgrSc 

Mr. M. Sheridan MVB MApplSc MRCVS 

Secretarial Assistant: Ms. Sharon McAuley 

Until April, 1990 

The pu~ of the Unit is to investigate the factors which militate against the eradication of 
tuberculosis in cattle at the national or regional levels and to identify means of improving the 
present rate of eradication. 

The objective of the Unit is to manage and analyse retrospective and concurrent data relating to 
the occurrence of tuberculosis in cattle so as to define those factors which are responsible for 
the emergence or recurrence of infection and to identify ways of eliminating or otherwise 
controlling these factors. 

This first report describes the investigations undertaken by the Unit to-date. A number of the 
projects are ongoing and will each be the subject of a detailed report, on completion. 

The cooperation of the staff of the District Veterinary Offices, the Regional Veterinary 
Laboratories and ERAD, together with that of Teagasc staff members, is acknowledged. 
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1. A STUDY OF BOVINE TUBERCULOSIS IN COUNTY CLARE 

Three areas, with contrasting geographical, fann management, and disease profiles were selected 
for an in-depth study . 

All "reactor fanns" in the areas were mapped and detailed histories of herds noted including test 
profiles of contiguous herds and lesions found on post-mortem inspection. The rate of non
specific-infection (N.S.I.), based on noted lesions of "skin tuberculosis" and inconclusive reactor 
rates was also examined. The areas investigated were located in the north, west and south of the 
county. Two of the areas had a disease pattern of sporadic non-recurring bovine tuberculosis as 
well as significant N.S.I. The third area, located in north Clare, had a chronic recurring disease 
problem. 

Lateral spread which, for the purpose of this exercise, included that due to wildlife, together with 
bought-in and residual infection, were considered to account for up to 70% of cases. The reasons 
for the remaining breakdowns were not clearly apparent. The possibility that a proportion of these 
had been due to non-specific infection was considered. 

Animal movement and the quality of fencing were significant factors in the spread of disease; 
however, the role of housing and stock density was not apparent. 

Overall, the intensive programme of tuberculin testing in the county, including the use of the 
severe interpretation, had not led to any significant reduction in the levels of bovine tuberculosis. 
Some improvements were observed in a number of localities, however. 

The role of wildlife and of badgers in particular, and of goats, needs to be examined in greater 
depth. 

Intensive case studies including the epidemiological investigation of outbreaks by Veterinary 
Inspectors conversant with the problem, are likely to yield dividends. 

By offering fanners reasoned explanations for their tuberculosis problems they in tum will be in 
a more infonned position to combat them and will be more likely to cooperate with each other 
and the authorities in any effort to reduce the level of tuberculosis in the cattle population. 

WJ. Powell 

2. AN OVERVIEW OF BOVINE TUBERCULOSIS IN CO. CIARE, 1982 - 1989 

An overview of Clare outlined the high level of movement of cattle for sale particularly in 
October, November and December each year. Changes/fluctuations in the levels of bovine 
tuberculosis in the county have been illustrated on ma})), graphs and tables. These demonstrate 
the cyclical nature of the disease regionally viz. Burren or the rest of the county and overall. It 
was concluded that there had been a steady deterioration during the period 1982 - 89. 

WJ. Powell 
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3. CO. CLARE - NON-REACTOR CATTLE WITH TUBERCULOUS LESIONS AT 

SLAUGIITER (1987 - 1989) 

A study of 253 non-reactor cattle found to have tuberculous lesions at slaughter was carried out 

(a) to assess the impact of such cattle on the level of tuberculosis within a herd; 

(b) to illustrate the range of animal movement by county; 

(c) to quantify and qualify the im(X)rtance of anergy using a maximum test-to-slaughter interval 
of 30 days, and 

( d) to highlight weaknesses in tracing the movement of cattle. 

Herds of origin of lesioned animals had reactor(s) at the JX)St-lesion test in 30% of cases. 
There was a high level of movement of cattle between herds and between counties. 
The identification, at slaughter, of anergic lesioned animals led to standard reactors being disclosed 
in 24% of herds at the subsequent tuberculin test. 
Fifty-one of these cattle, or 20%, were not traceable to the herds of origin. 

W. J. Powell 

4. CO. OFFALY - NON-REACTOR CATTLE WITH TUBERCULOUS LESIONS AT 
SLAUGHTER (1986 - 1989) 

A total of '267 non-reactor animals from 214 herds in Co. Offaly had tuberculous lesions identified 
at slaughter. Of these, 39 animals (14.6%) had been inconclusive on the test before slaughter. A 
further 8 animals (3.5%) of those which passed their previous test were considered to be anergic 
as they had avian and bovine readings ~ 2mm and were slaughtered within 30 days of the test. 
There was a similar number of reactors identified each year, the smallest number being identified 
in 1986 (57) and the largest in 1988 (74). 

The interval from test to slaughter varied from year to year but was significantly different when 
1986 and 1987 were grouped and compared with 1988 and 1989. In the latter years two tests 
were carried out on each herd annually and the interval from test to slaughter fell from 193 days 
to 131 days, though the numbers of animals identified remained similar. 
When the herds of origin of the lesioned animals were retested, 27% had a reactor animal or 
animals disclosed. 

L.A Dolan 
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S. DISCLOSURE OF TUBERCULOUS LESIONS IN NON-REACTOR CATTLE IN 
COUNTY CLARE AND COUNTY OFFALY - A COMPARISON 

Details of non-reactor cattle which had tuberculous lesions identified at slaughter have been 
tabulated for the years 1987, 1988 and 1989 in both Co. Oare and Co. Offaly and, in addition, 
for 1986 in Co. Offaly. 

The overall incidence of such animals was identical in both counties, being 0 .03%, or 0.027%, if 
animals which were "inconclusive" on their last test are excluded. In Co. Qare 30% of the herds 
of origin of the lesioned animals disclosed further reactors on retest while this figure was 27% for 
Co. Offaly herds, as reported above. 

WJ. Powell 
L.A Dolan 

6. A STUDY OF BOVINE TUBERCULOSIS IN COUNTY OFFALY 

A sudden and severe tuberculosis breakdown in an area of Co. Offaly was investigated according 
to the methodology developed within the Unit. Four herds in an area which had a very clear 
history since 1978 disclosed 69 tuberculin reactors over a period of 7 months from October 1985 
to May 1986. A badger which had generalised tuberculosis was discovered between two of the 
farms in December 1985. A sett with other infected badgers was identified later in an adjoining 
townland*. It was concluded, following consideration of all the details, that the tuberculous 
badger was the probable cause of the outbreak. 

In addition in two areas of the county all farms were mapped, to show the temporal and spatial 
distribution of the breakdowns, together with the location of herds with confirmed lesions of 
tuberculosis. 

* Source J. Eves, V.I. 

L.A Dolan 

7. EAST OFFALY BADGER PROJECT 

Details of the badgers snared in the project area have been computerised and a study of the 
associated tuberculosis herd histories of the individual reactor herds has been carried out and will 
continue. The extent of bovine tuberculosis level in the surrounding Buffer Zone and in the rest 
of the county is being monitored. A total of 1,037* badgers were snared in 1989 and in 1990 up 
to the end of June, of which 135 (13%) were tuberculous. 

A continuing assessment of the effect of these measures on the level of tuberculosis in cattle is in 
progress. 

* Source: J. Eves, V.I. 

L.A Dolan 
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8. WILDLIFE 

The details of post-mortem examinations carried out on badgers, as reported by the Regional 
Veterinary Laboratories to the District Veterinary Offices (DVO), were submitted to the Unit along 
with a herd number or a District Electoral Division number (DED) to identify their location. 
These data have been entered on computer by county, year, month, along with details, e.g. 
whether infected or not, and the lesion type. Of 3,915 badgers examined in 1980 - 1989, 664 
(17%) showed evidence of tuberculosis; infected badgers were identified in every county. A 
computerised map was produced showing the total number of badgers which were recorded for 
each county together with the number which had tuberculous lesions, and the lesion rate percent. 
Badger post-mortem results will continue to be submitted monthly. 

Data relating to the investigation of tuberculosis in other wildlife species such as deer, fox, goats 
and mink at the Regional Veterinary Laboratories and elsewhere were recorded. Apart from 
badgers, tuberculosis has, so far, only been identified in deer and goats in Ireland. 

L.A Dolan 

9. A STUDY OF BOVINE TUBERCULOSIS IN COUNTY DONEGAL 

Traditionally, Donegal has been one of the counties with a low incidence of bovine tuberculosis. 
On only three occasions since 1960 has the number of reactor animals in any one year been above 
1,()(X) animals. 

During most of the 1980's there was a gradual fall in the number of reactors disclosed. In 1987 
only 145 cattle were deemed "reactor" in the county out of a total of 28,000 approximately, in the 
country as a whole. However, this fall did not continue and in 1988 and 1989 there was a strong 
upward trend in the rate of reactor disclosure. In 1989 the number of animals deemed "reactors" 
was over five times the 1987 level. 

The disease is mainly confined to an area around the town of Milford in the north of the county. 
However, in 1988 and 1989, there was a significant level of disease to the south of this area 
extending as far south as the Northern Ireland border. 

The objectives of the study undertaken by the Tuberculosis Investigation Unit were (1) to 
determine why the eradication programme was unsuccessful in reducing the level of disease in the 
Milford area and (2) why the disease had spread outside the endemic area in recent years. The 
investigation was carried out during the period from July 1989 to April 1990. 

The areas of study were:-

(a) An analysis of the tuberculin testing programme in Donegal in the period from 1981 to 1989. 

(b) An analysis of the temporal and geographical distribution of tuberculosis over the same 
period. This analysis was carried out both at DED and at herd level. 

(c) Detailed field investigations of herd breakdowns in 4 DEDs. Two of these DEDs were in 
the long standing high incidence areas and two were in the recently infected areas. These 
DEDs contained 205 herds of which 57 were restricted for tuberculosis over the period of 
the study. 

(d) An investigation of breakdowns in herds that were positive at six-month check tests in 
Donegal in 1989. Twenty herds were involved in this study. 
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The main conclusions of the investigation were as follows:-

a. An intensive tuberculin testing programme, on its own, will not succeed in eradicating bovine 
tuberculosis from the county. 

b. Wildlife played a significant role in the introduction of tuberculosis into herds. 

c . Only a small number of outbreaks were attributed either to (i) residual infection in cattle, (ii) 
purchase of infected cattle or (iii) movement of cattle between home farms and outfarms. 

d. The poor standard of fencing, a high level of fragmentation of holdings, and other factors, 
led to a certain amount of contact between cattle in neighbouring herds. However, there was 
little direct evidence that transmission of tuberculosis due to cattle to cattle contact was 
responsible for the initial outbreaks of disease in particular areas. 

J. Griffin 

10. METHODOLOGY FOR THE INVESTIGATION OF AN OUTBREAK OF 
TUBERCULOSIS IN AN AREA 

Based on the field studies that have been carried out in counties Clare, Donegal and Offaly to
date it is concluded that the following procedures require to be adopted for a thorough 
epidemiological investigation of an area breakdown: 

1. Completion of the epidemiology report form following (a) analysis of the data in the herd 
files and (b) an on-farm investigation. 

2. Mapping of the infected herds, to define the spatial distribution of infected holdings. 

3. Detailed analysis of the temporal distribution of affected holdings in the infected area. 

The investigation should begin as soon as the first outbreak in an area is confirmed and it should 
not be concluded until all of the herds in the area have been tuberculin tested and no further 
reactors have been disclosed. 

L. Dolan, J. Griffin, K. Lynch and J. Powell 

11. AN INVESTIGATION OF THE ROLE OF BOUGHT-IN CATTLE IN HERD 
BREAKDOWNS DUE TO TUBERCULOSIS IN A SELECTED AREA IN CAVAN 
DURING 1989 

In Ireland cattle movement from herd to herd through marts and other sales outlets is considerable. 
The volume of cattle movement was estimated at 6 million movements per annum in a report by 
the Store Cattle Study Group (1968). However, a report by the Irish Fresh Meat Exporters 
Society in 1982 stated that the level of trading was falling. The report stated that the most 
frequent trading pattern which was observed according to the National Farm Survey was two 
trades; as a calf and as a store. Trading patterns involving up to three trades were also observed 
as occurring fairly frequently and involved trade of the calf, weanling and store animals or of the 
calf, light store (300 kgs) and heavy store (500 kgs). Trading patterns involving four trades or 
more were seldom observed. 
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Cattle movement is considered to be an important means by which tuberculosis spreads in Ireland. 
O'Connor (1986) cited cattle movement as one of the main reasons for the failure of the 
Tuberculosis Eradication Scheme to eliminate the disease from this country. In recent years the 
problem of cattle movement has been exacerbated by the fact that the maximum interval between 
testing and the sale of animals has been extended to 120 days. 
A study is being undertaken in County Cavan to establish the extent of the problem in that 
county. Members of the Tuberculosis Investigation Unit are working in close cooperation with one 
of the Veterinary Inspectors at Cavan District Veterinary Office. The study area consists of that 
part of the county which is supervised by the latter. It has, approximately, 1,653 herds and 
58,000 animals and borders Counties Meath and Westmeath. 

All herd breakdowns that occurred in this area in 1989 are being investigated and the histories of 
all of the reactor animals are being traced to determine if they were bought-in. The proportion of 
herd breakdowns in this area that may have been due to bought-in animals is being determined. 
The level of transmission from M. bovis infected bought-in cattle to other cattle in the purchasing 
herds and to animals in contiguous herds is also being investigated. 

J. Griffin 

12. AN INVESTIGATION OF HERD BREAKDOWNS DUE TO TUBERCULOSIS IN 
SCOTLAND WHICH WERE ATTRIBUTED TO IMPORTED IRISH CATTLE 

A feature of the trading pattern in cattle between Ireland and Scotland has been the export to the 
latter country of Irish store heifers. This trade mainly involves Aberdeen Angus crosses which are 
purchased by Scottish farmers for further feeding before being sent for slaughter. Some are also 
used for suckling enterprises. These animals are usually exported from Ireland when they are 
between one and two years of age. Dealers in the Co. Sligo area buy suitable animals in various 
parts of Ireland and ship then to their contacts in Scotland when a sufficient number have been 
accumulated. A total of 6,756 and 5,125 animals from Ireland were received at Cairnryan port in 
the years 1988 and 1989 respectively. 

The Veterinary Authorities in Scotland have attributed a number of recent tuberculosis breakdowns 
to these imported cattle. As tuberculosis is virtually eradicated from Scotland imported Irish 
animals have been considered to have been responsible for a high proportion of the total number 
of breakdowns by the Scottish authorities, even though the figure itself is small. The total number 
of breakdowns in Scotland was 28 in 1988 and 22 in 1989. 

An investigation is now in progress in order to establish why animals which had come from 
attested Irish herds and which had been tuberculin tested within 30 days of being exported should 
subsequently be positive at tuberculin tests in Scotland. 

J. Griffin 

13. STUDY OF HERD BREAKDOWNS AT THE SIX-MONTH CHECK TEST 

Over the last ten years, the risk of a herd having one or more reactors at the first whole herd test 
following derestriction (six-month check test) has been approximately three times that for a clear 
herd undergoing routine round tests. In 1989, 10.7% of herds had positive tuberculin tests at the 
six-month check test, compared with 2.9% of herds at round tests. If effective strategies for the 
eradication of tuberculosis from restricted herds are to be developed, it is important that the factors 
responsible for the increased breakdown rate in recently derestricted herds are identified. 

In order to determine the factors associated with herd breakdowns at the six-month check test, 
data on all herds in Ireland that had a six-month check test during 1989 are being analysed. The 
study will compare the frequency of specified factors in the breakdown herds (cases) with their 
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frequency in the herds that tested clear at the six-month check test (controls). The risk or odds for 
each factor and/or combination of factors will be calculated using a multiple regression model. 
From the analysis, a profile of herds that fail the six-month check test will emerge. Factors that 
will be analysed include type of farming enterprise, herd size, location of herd, timing of six
month check test, severity of tuberculosis in the herd, contiguous infected herds, bought-in animals 
and whether animals giving inconclusive reactions to the tuberculin test were left in the herd. 

K.H. Christiansen 
14. DATA ANALYSIS 

Data on all herd tests carried out since 1981 were made available by ERAD and have been 
organised to allow analysis by herd, DED, county, test type, etc. A report was produced 
containing a breakdown of reactor disclosure rates for each test type by county, since 1978. 
Temporal trends in tuberculosis at county, region and national level were analysed using time 
series methods. A DED map was created and procedures were developed to link the map and the 
main data base, using SAS and Autocad computer programmes. 

At present data on individual animal tests for each county since 1986 are being extracted from the 
county files, along with lesion information supplied by staff at each District Veterinary Office, for 
detailed analysis. 

J. Crilly and K. Lynch 

15. RANDOM SAMPLE SURVEY OF THE RATE OF DISCLOSURE OF TUBERCULIN 
REACTOR CATILE, 1989 TO DATE 

In order to obtain a measure of the prevailing level of tuberculosis in cattle using a methodology 
that is consistent in regard to tuberculin testing procedure from year to year, a statistically 
randomised sample of the national herd was tuberculin-tested by Veterinary Inspectors in 1989 and 
1990. 

16. BOVINE TUBERCULOSIS AND TUBERCULIN CONVERSION RATES IN 
PRIMARY SCHOOL CIBLDREN 

A study of natural tuberculin conversion rates was carried out among primary school children in 
the academic year 1984/85. In all 76% of senior infants (53,349) and 83% of 6th Class children 
were tested. On examination two thirds of all children showed evidence of BCG vaccination. In 
unvaccinated children it was estimated that 1.4% of infants and 4.7% of 6111 class were tuberculin 
positive. In vaccinated children the rates were 38% and 42%. 

In present study these data are being analysed in conjunction with data on bovine tuberculosis 
levels. Both data sets can be related to relatively small geographic areas, viz. school catchment 
areas and DEDs. 

Initially those schools which had one or more children who were tuberculin positive but had not 
been BCG-vaccinated will be mapped and overlaid on maps of bovine reactor rates, at DED level, 
for the years 1983 - 1986. Depending on whether any patterns emerge at this gross level further 
more detailed analysis will be carried out of the full data set. This study is being conducted in 
collaboration with the Faculty of Medicine, University College Dublin. 

K. Lynch 
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17. THE NATIONAL GRID CO-ORDINATE SYSTEM: A METHODOWGY TO 
LOCATE REACTOR HERDS AND THE BASIS FOR DEVEWPING A 
GEOGRAPlliCAL INFORMATION SYSTEM 

This project has two aims: (i) to put in place in each DVO, in assoc1at1on with a short 
introductory user demonstration, a set of 1:25,000(2.5" to one mile) maps superimposed with the 
National Grid. This will enable the map user to input directly into the Nixdorf Systems a farm 
fragment map programme to assist the location of restricted and contiguous herds; and (ii) using 
County Kildare as the 'test bed', to examine the feasibility of using a Geographical Information 
System(GIS) to study the temporal and spatial aspects of the occurrence of bovine tuberculosis. 

Map coverage for the first part of the project is now complete for all counties and these maps are 
now available in each of the District Veterinary Offices. 

The second phase using the Geographical Information System involves inputting the following 
variables considered important to achieve this aim: landscape information (topography, soils, slope, 
drainage, grazing capacity), farm management factors, and the "clear" and "restricted" status of 
herds. 

The Tuberculosis Investigation Unit will use the information collected in County Kildare to map 
the occurrence of restricted and clear herds and correlate the environmental data factors with the 
occurrence of bovine tuberculosis. 

To date, data capture for farm map co-ordinates in County Kildare has inputted 2300 farm units 
along with thirteen associated pieces of geographical information, into DBaseIII Plus, giving 
approximately 24,500 pieces of data. To complete the initial phase of the project digitised map 
data for county outline, soils, topographical detail such as rivers, s treams and contours are 
required. 

R.F. Hammond and K. Lynch 

18. DESIGN MODIFICATION OF THE STANDARD GAUGE CALLIPERS 

The measurement of the increase in skin thickness due to the localised immune response 
mechanism is the 'keystone' of the comparative tuberculin test. The standard callipers in use at 
the present time is a button gauge type of brass construction with an engraved millimetre scale. 
To improve the legibility and accuracy of skin thickness measurement a decision was made to 
examine the feasibility of modifying an engineer's callipers, a more accurately manufactured 
instrument, for field use in the tube rculin test. This type of callipers is manufactured in stainless 
steel, has an engraved millimetre scale in black on silver satin background, and a thumb lock 
device to register the measurement made. A model with digital readout was examined but 
discounted on the basis of fragility under field conditions. 

A prototype callipers was subsequently ordered with specifications suitable for measuring skin 
thickness. The callipers underwent field testing during the summer and comments made on their 
performance. A resubmission by the company of the design modifications including the thumb 
lock device is now awaited. 

R.F. Hammond. 
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19. FARM MANAGEMENT PRACTICES 

Data from the Teagasc Farm Management Survey concerning factors which may be involved in 
the introduction and/or persistence of tuberculosis in herds are being collected, for analysis. The 
literature on this subject has been reviewed. 

T. Hahesy 

20. ANALYSIS OF EPIDEMIOLOGICAL REPORTS REGARDING ON-FARM 
PRACTICES IN RESTRICTED HERDS 

Following the disclosure of tuberculo.sis on a holding the Veterinary Inspector concerned prepares 
a comprehensive epidemiological report on the outbreak. These reports are available in printed 
form or on disc. Written reports on a total of 1,841 outbreaks have been examined to date. The 
main areas of interest were (a) farm management factors e.g. housing, nutrition, fencing etc. and 
(b) other factors of interest to members of the Unit - e.g. residual infection, single reactor 
breakdowns etc. The investigation was confined to 15 of the 31 questions answered. 

The sample studied was comprised of reports of outbreaks in herds in Kilkenny (929), Limerick 
(282) and Longford (630). 

The following points have emerged from this study, viz. 

1. 46% of the reactor herds were dairy herds; 

2. 59% of these had either an outfarm or rented ground; 

3. 60% of these herds did not segregate young stock from older stock; 

4. 68% of the herds had purchased replacements; 

5. In 49% of the herds the boundary fencing was inadequate to prevent contact with 
neighbouring cattle, and 

6. In 53% of the herds, feral species were prevalent in vicinity of the farm 

T. Hahesy 

21. THE EFFECT OF INTENSITY OF CATTLE PRODUCTION ON THE 
INCIDENCE OF BOVINE TUBERCULOSIS 1963 - 1989 

This project examined the possibility of an association existing between the incidence of bovine 
tuberculosis and the intensity of production between 1960 and 1989. The time was divided in 5-
year periods to coincide with C.S.O. Agricultural Census. 

There was a positive association between stocking rates and disease levels in 3 of the 5-year time 
periods examined i.e. 1963 - 67, 1968 - 72, and 1975 - 77. During these periods the southern 
dairy counties had relatively high stocking rates and disease levels. A number of other counties 
had relatively low stocking rates and disease levels at the same time. However, in the mid-to-late 
1970's tuberculosis levels dropped in some of the southern dairy counties and increased as one 
travelled northwards. No further positive association between stocking rate and the level of 
tuberculosis after the first 3 time periods was observed. 
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There was a positive association between disease levels and population changes in the 4th period, 
viz. 1978 - 82. During this period the national cattle population dropped. However, some of the 
counties in which cattle numbers increased slightly or showed the least decrease had relatively 
high disease levels. These counties also continued to have serious tuberculosis problems in the 
following period 1983 - 87. There was no association between population changes and disease 
levels in the other time periods examined. 

T. Hahesy and J. Crilly 

22. CATTLE SLURRY AND TIIE SPREAD OF BOVINE TUBERCULOSIS 

A review of the literature concerning the possible role of infected cattle slurry in the spread of 
tuberculosis, has been carried out. 

The main points to arise from this study may be summarised as follows:-

1. Mycobacterium bovis may be present in (a) slurry and (b) solid manure produced by reactor 
cattle. 

2. There is a significantly higher risk of cattle contracting tuberculosis by inhalation than by 
ingestion. 

3. M. bovis can survive for 6 months in slurry and 10 weeks in composted solid manure, under 
Irish climatic conditions. 

4. Slurry constitutes a more serious risk than solid manure as a source of M. bovis. 

5. It appears possible that cattle could contract tuberculosis by grazing an area on which 
infected slurry was spread. 

6. There appears to be a significantly higher risk that cattle in the vicinity of a working slurry 
spreader may inhale infected slurry spray. 

7. The value of animal waste in the form of slurry, as distinct from solid manure, has increased 
significantly with the advent of cubicle housing and slatted housing. 

8. On some farms slurry is spread by contractors who work on both clear and restricted farms. 

9. The existing Irish regulations controlling the use of animal waste from reactor herds appear 
to relate more to solid manure than liquid slurry. The measures stipulated do not adequately 
control the use of slurry on infe.cted farms. 
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10. There is an EEC Directive that requires the disinfection of liquid slurry on farms infected 
with tuberculosis, and a number of other countries have regulations controlling the use of 
slurry on such farms. The risk of transmitting bovine tuberculosis with slurry on restricted 
farms could be eliminated or significantly reduced by the following measures: 

1. Storeage of slurry for at least 6 months after the last infe.cted animal leaves 
the house, before spreading on land 

2. Disinfection of infected slurry with products like lime milk or formalin. 

3. Spreading of the slurry only on arable ground before ploughing or on land 
closed for silage, using either a band spreader or injection spreader. 

The implementation of any or all of these three measures would require considerable financial 
investment by farmers. 

As a result of this review, Dr. Owen Carton together with Professor P.J. Quinn, Faculty of 
Veterinary Medicine, University College Dublin, are now carrying out research for ERAD at the 
Teagasc Research Centre at Johnstown Castle, in association with the Unit. 

T Hahesy 

23. EFFECT OF CLIMATIC VARIABLES ON LEVELS OF BOVINE TUBERCUWSIS, 
1964 TO 1988 

The purpose of this study is to establish if weather conditions influence the level of tuberculosis in 
cattle. Correlations between the level of bovine tuberculosis in each county and the following 
climate variables, viz. (i) rainfall, (ii) relative humidity, (iii) air temperature, (iv) sunshine, are 
being investigated. 

Weather data has been supplied by the Meteorological Service for each of their 15 synoptic 
stations. Data for this study has been assembled and an analysis is being undertaken in 
collaboration with staff in the Faculty of Agriculture, U.C.D. 

T. Hahesy 

24. DISTRIBUTION OF TUBERCULIN REACTORS ACCORDING TO ANIMAL TYPE 

An examination of the composition of the reactor cattle population compared with the total 
national cattle population has been made. The study was for the period 4/6/89 - 6/4/90. The 
summary table below indicates that breeding cattle formed a higher proportion of the tuberculin 
reactor population than their share of the total population. 

Cows In-calf Heifers Bulls < 1 Y.O. 1-2 Y.O. 2-4 Y.O. 

% Reactors 43 . 3 6.2 0.4 3. 1 30.0 17.0 

% National Herd 30.0 3.3 0.2 24.7 24. 1 17 . 7 

T. Hahesy 
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25. DEPOPULATION STUDY 

In the period January 1986 to June 1987, 87 herds were depopulated as a result of an outbreak of 
tuberculosis. These herds, were located in 20 counties. A detailed study of the subsequent history 
of these herds is in progress. 

T. Hahesy 

26. FENCING 

Double-fencing of the boundies on a farm is regarded as a method of reducing the risk of 
transmitting/contracting tuberculosis by nose to nose contact between neighbouring herds. The 
cost of erecting a single strand electric fence inside the bounds has been calculated for different 
farms which vary in (i) size and (ii) fragment number. While single strand electric fencing is the 
least expensive it is still relatively costly. For instance, based on contractor prices, for a 100 acre 
farm the costs would be as follows: 

1 fragment, £1,700; 2 fragments, £2,500 and 3 fragments, £3,300. 

T. Hahesy 

27. ELECTRONIC IDENTIFICATION TAGS 

Electronic tags (transponders) are regarded as a means of providing accurate tamper-proof 
identification of animals. Towards the end of 1989, using two different brands of electronic tags 
manufactured in Holland, a limited preliminary study was conducted in collaboration with Teagasc 
at Grange, Co. Meath. The main emphasis was on (i) inserting the electronic tags in the animals; 
(ii) reading the tag and (iii) recovering the tag at the time of slaughter. 

It was concluded that electronic tagging in cattle is still at the development stage and was not yet 
ready for commercial application. Teagasc is to carry out further investigations on electronic 
tagging. 

T. Hahesy 

28. A COMPARATIVE STUDY ON DAIRY FARMS WITH AND WITHOUT BOVINE 
TUBERCULOSIS IN COUNTY KILKENNY AND WEST CORK 

Analysis of herd records at District Veterinary Offices (DVOs) show that, in a particular area, 
some herds may have a history of recurring tuberculosis breakdowns while other herds may stay 
free of the disease for long periods, or indefinitely. A study is presently being undertaken by the 
Tuberculosis Investigation Unit to determine why this is so. 

The study will concentrate on particular farm management and environmental factors that are 
likely to influence the incidence of tuberculosis. On the farm management side, for example, 
research has shown that poor levels of nutrition increase the susceptibility of cattle to tuberculosis. 
Other management practices such as housing, fencing, manure and slurry disposal, disinfection, 
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cattle movement, the role of other fann stock and structural features such as the level of 
fragmentation, the herd size and the age structure will also be given attention. 
Environmental factors affect the incidence of tuberculosis in a number of ways. Topographical 
features such as roads, influence the level of contact between neighbouring herds which in tum 
could influence the level of transmission of tuberculosis between herds. Soil type and vegetation 
are important considerations when badgers are choosing habitats. The ideal location for a badger 
sett is considered to be one which has a sandy soil and contains a high proportion of deciduous 
woodland interspersed with fertile grassland containing a high density of earthworms. This study 
will examine the extent to which these conditions are found in the environment of chronically 
infected herds, and of clear herds. 

The study is limited to dairy herds and is being undertaken in West Cork and Kilkenny. Forty 
chronically infected herds were chosen at random in each of these areas. Each of these herds was 
paired and compared with a dairy herd of comparable size that has had a long history of freedom 
from tuberculosis in the same geographical area. 

The study involved the completion of a questionnaire for each herd and the mapping of all of the 
farm fragments. The field work has already been completed by eight Teagasc surveyors. The 
data is now being analysed by members of the Tuberculosis Investigation Unit. 

J. Griffin, T. Hahesy, L.A. Dolan, B. Hammond and K. Lynch 

29. ERAD DISPLAY ST ANDS 

To promote awareness of the Bovine Tuberculosis Eradication Scheme the Tuberculosis 
Investigation Unit provided illustrative material dealing with those factors considered important in 
the spread and control of the disease. To this end a field programme was undertaken to collect 
photographic material to illustrate the role of (1) on farm and transport hygiene, (2) slurry 
spreading, (3) fencing to prevent animal to animal and wildlife contact, and (4) drinking water 
quality. The portfolio of selected material was displayed on the ERAD stand at 'Agriculture 90', 
at Kildalton Agriculture College, Piltown, County Kilkenny. The format of the stand was 
favourably received and was used again later in the year at the National Ploughing 
Championships, held at Teagasc Research Centre, Oakpark, County Carlow. 

R.F. Hammond and T. Hahesy 

30. INFORMATION/ADVISORY LEAFLETS 

Infonnation leaflets on three topics have been prepared by the Unit:-

(1) Fencing to prevent the spread of bovine tuberculosis. 

(2) Managing slurry on fanns infected with bovine tuberculosis. 

(3) Tuberculosis in badgers and cattle. 

T. Hahesy and L.A. Dolan 
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