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Abstract 

This report outlines the results of a large phone survey of New Zealand dairy farmers and 

two comprehensive postal surveys completed by a subset of these dairy farmers, 

investigating risk factors for the presence of Johne’s disease (JD).  From an initial eligible 

population of 2,373 farmers, 1,750 agreed to complete the phone survey and had primary 

responsibility for the dairy herd.  Four hundred and fifty-seven farmers also completed 

Questionnaire 1 with a mean and median within-herd incidence of farmer-diagnosed clinical 

JD of 0.47% and 0.20%, respectively.   

One hundred and seventeen farmers (termed ‘case’ herds) had a herd-level milk ELISA SP 

ratio of ≥0.05 and one or more cases of clinical JD since 1 January 2012, while 188 farmers 

had a herd-level SP ratio of <0.05 and reported no cases of JD since 1 January 2012 (termed 

‘control’ herds).  Variables significantly positively associated a ‘case’ herd were: transport of 

replacement heifers off-farm between January and June 2013 (i.e. at ≥5 months of age) 

relative to prior to January 2013 (i.e. at <5 months of age); increasing herd size and the 

raising of calves on the property of birth for at least one month post-weaning (Table 19).  

Variables positively associated with a ‘control’ herd were: the predominant breed of cow in 

the herd being Friesian or Kiwi-cross (Friesian-Jersey cross) relative to Jersey; herd location 

in the Bay of Plenty/Gisborne or Waikato regions (North Island) relative to the West Coast 
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region (South Island) and the purchase or lease of one or more dairy bulls since 1 January 

2012. 

Although a number of risk factors found to be associated with MAP transmission in the 

international literature were not found to be significantly associated with the herd-level 

presence of JD in this study, the discarding of potential ‘high risk’ practices as unlikely to 

contribute to MAP transmission on New Zealand dairy farms may be premature if their use 

is reasonably common and their importance makes biological sense.  Risk factors discussed 

included the spraying of effluent on calf and heifer paddocks, selective colostrum feeding 

and the timing of post-birth calf removal from its dam. 

A single, pooled milk ELISA result per study herd was evaluated to determine whether it may 

potentially act as a useful diagnostic test for the herd-level presence of JD and/or an 

indication of the within-herd incidence of JD in New Zealand dairy herds.  The optimal ELISA 

SP ratio cutpoint for the detection of a herd-level presence of JD was ~0.030, as determined 

using a ROC curve.  At this cutpoint, the combination of the sensitivity and specificity of 

detection of affected herds was maximized at 68.5% and 79.4%, respectively.  A Se-Sp plot 

also indicated that, while the sensitivity of detection decreased as the SP ratio cutpoint was 

increased above ~0.030, the specificity plateaued, indicating there was little benefit in 

revising the optimal cutpoint as provided by the ROC curve.   

It was concluded that, while a national control program for JD similar to those implemented 

internationally may not be warranted based on this and previous New Zealand research, 

there is still a reasonable proportion of New Zealand farmers that are experiencing 

economic hardship due to this disease.  The ability to target affected farmers and provide 

farm-specific management plans by trained veterinarians (and other consultants) would be 

of significant benefit to those farmers and to the wider industry. 

 

Introduction 

Johne’s disease (JD) is a fatal, granulomatous enteritis and lymphadenitis predominately 

affecting domestic and wild ruminants, caused by Mycobacterium avium subspecies 

paratuberculosis (MAP).  A number of risk factors associated with presence of MAP and/or 

clinical JD at herd-level have previously been identified (Collins et al, 1994; Johnson-
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Ifearulundu and Kaneene, 1999; Wells and Wagner, 2000, Hirst et al, 2004; Roussel et al, 

2005).  Evaluation of management practices for the control of, ostensibly, MAP or clinical JD, 

have been comprehensively reviewed in cattle (Benedictus and Kalis, 2003; Collins, 2003b; 

Dorshorst et al, 2006).  Despite this, anecdotally, it appears the majority of New Zealand 

dairy farmers who observe clinical JD in their herd continue to rely solely on the culling of 

affected animals to combat the disease.  While immediate removal of clinically affected 

animals is essential to minimize environmental contamination, this practice used in isolation 

is not effective in preventing infections. Thus further management changes are likely 

required to effectively control JD particularly around ‘high risk’ calf and heifer rearing 

practices.  While a number of risk factors and management strategies have been identified 

in international research, it is not clear how important or relevant these are in the seasonal 

calving, pasture-based New Zealand dairy industry. 

 

The aims of this research were: 

• To determine risk factors associated with the herd-level presence of JD specific to 

New Zealand dairy farming; 

• To evaluate associations between a herd-level sample to positive (S/P) ratio derived 

from a single, pooled milk ELISA for MAP and the herd-level presence and within-

herd incidence of JD; 

• To describe the current management of dairy animals from birth to 18 months of age 

on New Zealand dairy farms in order to identify common potentially ‘high risk’ 

practices; and 

• To determine whether within-herd calf and heifer management practices had 

changed markedly within the previous three lactation seasons. 

 

Materials and Methods 

 

Phone survey 

A single milk sample pooled from individual animal samples collected during routine herd-

testing was evaluated for MAP using a commercial ELISA (IDEXX Paratuberculosis Screening Ab 

Test; http://www.idexx.com/view/xhtml/en_us/livestock-poultry/ruminant/map.jsf) in 3,712 New 
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Zealand dairy herds.  Herds were initially selected based on presence of farmer-diagnosed 

clinical cases listed in the MINDA™ database (Livestock Improvement Corporation; LIC) and 

then supplemented by randomly selected herds to ensure geographic spread.  From this 

dataset, 532 herds were classified as ‘case’ herds based on a herd-level SP ratio of ≥0.05.  

This cut-off was arbitrarily selected based on the identification of a minimum of 500 case 

herds.  Each case herd was matched with 1 to 5 ‘control’ herds (with a herd-level SP ratio of 

<0.05) by region and approximate herd size (based on data held in MINDA).  The average 

number of control herds per case herd was 3.7, with less in the South compared with the 

North Island (see Table 2).  

 

Between the 24
th

 March 2013 and the 2
nd

 May 2013, the primary contact from 2,497 herds 

(532 case herds; 1,974 control herds) from throughout New Zealand was phoned by one of 

five experienced interviewers employed by a professional survey company (Versus Research 

Limited, 51 King St, Hamilton, New Zealand, 3242).  Contact details, including primary 

contact name, herd name, physical and postal address and phone number(s), were sourced 

from the MINDA database, with the study population representing approximately 21% of 

New Zealand dairy farmers (DairyNZ Limited, 2012).   

 

In this phone survey, 11 questions were asked concerning the history and demographics of 

each herd and farmer knowledge of JD (hereafter referred to as ‘phone survey’) (Appendix 

1).  From the initial study population, 56 primary contacts could not be contacted, 27 

managed/owned more than one herd and were unwilling to repeat the survey and 41 phone 

numbers were not in service.  Therefore, the eligible population became 2,373 farmers (see 

Figure 1).  Of these, 487 (20.5%) refused to complete the survey, with reasons including 

illness, lack of interest or a recent change in farming system away from dairy farming.  Of 

the 1,886 farmers that completed the survey, 1,750 (92.8%) indicated they had primary 

responsibility for the management of the dairy herd.  The data provided by those 

respondents that did not have primary herd responsibility (n = 136) were discarded prior to 

analysis. 
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Data analysis 

A multivariable logistic regression model was developed with an outcome of farmer refusal 

to complete the phone survey.  Potential risk factors of interviewer, herd regional location 

and the date of the interview, were assessed using a backwards stepwise model-building 

process, with variables retained if they were associated with p<0.05, derived from a 

likelihood-ratio test.  The analysis was performed in R (version 2.15.1; The R Foundation for 

Statistical Computing). 

 

To assess the accuracy of farmer diagnosis of clinical JD, farmers were asked, without 

prompting, for the typical signs of clinical JD in dairy cattle.  Responses were categorised 

into ‘diarrhoea’, ‘weight loss’, ‘swollen jaw’, ‘milk production drop’, ‘poor coat condition’, 

‘sunken eyes’ and ‘other’, with the prevalence of each response (alone or in combination) 

counted.  One-hundred and eighty-seven farmers (10.7%) indicated that they did not know 

the typical signs of clinical JD in dairy cattle, while two farmers did not answer the question.  

These herds were discarded prior to analysis of disease presence based on the phone survey 

data.  An additional questionnaire was discarded after the farmer indicated that the only 

sign of clinical JD in dairy cows was “spinning round and round in circles”.  An additional 

study herd was discarded as the farmer had indicated 21.6% of the herd had been 

suspected or diagnosed with clinical JD in 2012 or early 2013.  This figure represented a 

clear outlier and was considered biologically implausible.  The remaining 1,559 study 

farmers had listed diarrhoea, weight loss and/or a swollen jaw (submandibular oedema) as 

signs typical of clinical JD in New Zealand dairy cows.   

 

Twenty-six study farmers identified a “miscellaneous” clinical sign, in combination with 

diarrhoea or weight loss that the author considered unlikely to be primarily associated with 

clinical JD.  Examples included “bloody/red urine”, “leathery udder”, “hardening of the 

skin”, “blindness” and “cow becomes irrational”.  However, as these farmers had identified 

a typical sign of clinical JD in addition to the erroneous miscellaneous clinical sign, data from 

these herds was not excluded.  Nevertheless, inclusion of this small group of farmers may 

have erroneously increased the reported mean within-herd incidence of JD. 
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Questionnaire 1: Current herd management 

Nine hundred and sixty-nine farmers (55.3%) who completed the phone survey agreed to 

complete a further, comprehensive questionnaire on the management of JD in their herd 

(hereafter referred to as ‘Questionnaire 1’) (see Appendix 2).  Between the 2
nd

 April 2013 

and 6
th

 May 2013, these farmers were emailed a link to an on-line version, while a printed 

version of Questionnaire 1 was posted within one week of the phone interview.  The 

questionnaire was pre-tested for consistency and relevance by five dairy farmers who did 

not participate in the final study. 

 

The Questionnaire was divided into nine sections, requesting information including farmer 

and farm demographics, the history of JD in the herd and herd replacement policy.  

Questions relating to the on-going or just completed lactation (i.e. 2012/13) were divided 

into sections including those evaluating herd-specific management during the calving 

period, the time period from calf birth to weaning (‘pre-weaning’), the time period from 

weaning to when calves were approximately 6 months of age or until they were sent away 

from the home-farm for grazing (whichever came first) (‘weaned’) and the time period from 

when replacement heifers were six months of age or from the date of movement away from 

the home-farm (whichever came first) to the date of Questionnaire 1 completion.   

 

Farmers who did not complete the initial copy of Questionnaire 1 within two weeks, either 

manually or on-line, were sent a reminder letter and a copy of the questionnaire.  

Questionnaires received after the 30
th

 June 2013 were excluded as spring-calving herds (the 

majority of respondents) were generally beginning the next (2013/2014) lactation season 

after this date.  Five hundred and fifty-one farmers (56.9%) completed Questionnaire 1, 

either on-line or manually, representing 23.2% of the eligible population contacted during 

the phone survey.  Fifteen questionnaires were discarded prior to analysis as Sections 4-9, 

including the history of JD in the herd, were not completed, resulting in 536 analysed 

questionnaires. 
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Figure 1. Decision tree detailing inclusion and exclusion criteria for herds within a phone survey (shaded) 

and a comprehensive postal survey (‘Questionnaire 1’) from 1 January 2012 to 30 June 2013.   

 

  

Initial study population:  

3,712 herds  

– screened using a herd-level milk ELISA 

Selected study population:  

2,497 herds  

(532 ‘case’ herds; 1,974 ‘control’ herds)  

Eligible population: 

2,373 herds  

  

Completed phone survey: 

1,886 farmers 

  

Primary responsibility for dairy herd: 

1,750 farmers 

  

Unable to be contacted: 

124 farmers  

Refused phone survey: 

487 farmers  

Not responsible for dairy herd: 

136 farmers  

Knowledge of clinical JD: 

1,559 farmers 

  

No knowledge of clinical JD: 

191 farmers  

Completed Questionnaire 1: 

551 farmers 

  Sections 4-6 not completed: 

15 farmers  

 Analysable data - Questionnaire 1: 

536 farmers 

  Did not provide JD data: 

79 farmers  

 Provided clinical JD data: 

457 farmers 

  

 Met criteria for multivariable analysis: 

117 ‘case’ herds; 188 ‘control’ herds 

  

Did not meet criteria for 

multivariable analysis: 

152 herds  
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Data analysis 

Within-herd incidence of Johne’s disease  

Study farmers were asked to provide the number of cows suspected or diagnosed with 

clinical JD in the 2012/2013 lactation season both during the phone survey and in the 

Questionnaire 1, with further details (such as animal age and sex) requested in the latter.  

Five hundred and three study farmers had both completed Questionnaire 1 and indicated 

knowledge of the typical signs of clinical JD in the phone survey.  Of these, 457 (90.7%) 

provided the total number of dairy cattle suspected or diagnosed with JD on their property, 

either during the phone survey and/or within Questionnaire 1.   

There was a median of 20 days (min: 0 days; max: 81 days) between the date of the phone 

interview (median: 11/04/2013) and receipt, either electronically or via post, of the 

completed postal questionnaire (median: 29/04/2013).  It was assumed that the proportion 

of affected cows viewed by study farmers during this time interval was low and the within-

herd incidence derived from Questionnaire 1 was likely of higher accuracy as study farmers 

would have had relatively more time to recall the number of affected animals.  Therefore, 

the within-herd incidence of JD was calculated primarily from Questionnaire 1, with data 

derived from the phone survey if required. 

 

Association between herd-level MAP ELISA SP ratio and within-herd incidence of Johne’s 

disease 

To determine the amount of variation in the within-herd incidence of JD that could be 

explained by the herd-level (pooled) milk ELISA SP ratio, a simple regression model and 

coefficient of determination (R
2
) were calculated. 

 

Association between herd-level MAP ELISA SP ratio and the herd-level presence of Johne’s 

disease (‘affected’ versus ‘non-affected’) 

Sensitivity (Se) was defined as the proportion of herds with one or more cases of JD since 1 

January 2012 (i.e. ‘affected’ herds) that had a herd-level (pooled) milk ELISA SP ratio equal 

to or above the assigned cutpoint.  Specificity (Sp) was defined as the proportion of herds 
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without a case of JD (i.e. ‘non-affected’ herds) that had a SP ratio below the assigned 

cutpoint.   

 

A receiver operating characteristic (ROC) curve was constructed by plotting Se versus 1-Sp 

(false positive rate) using the ‘ROCR’ package in R (version 2.15.1; The R Foundation for 

Statistical Computing).  The ‘optimal’ cutpoint in herd-level SP ratio to maximize the 

combination of Se and Sp in the detection of an ‘affected’ herd was calculated using the 

Youden method in the ‘OptimalCutpoints’ package in R.  Confidence intervals for Se and Sp 

at the optimal cutpoint were estimated based on the exact distribution of a proportion.  A 

sensitivity-specificity plot was constructed by plotting Se/Sp against increasing SP ratio, at 

increments of 0.005, from ≥0.005 to ≥0.110.   

 

Risk factors for farmer-diagnosis of Johne’s disease (herd-level) 

‘Case’ herds were categorized based on a herd-level milk ELISA SP ratio of ≥0.05 and a herd-

level presence of at least one farmer-diagnosed case of clinical JD since 1 January 2012.  

‘Control’ herds were categorized based on a herd-level milk ELISA SP ratio of <0.05 and no 

reported case of clinical JD since 1 January 2012.  Based on these definitions, a multivariable 

logistic regression random-effects model was developed.  Continuous risk factors that were 

non-normally distributed were transformed or categorised; while normally distributed risk 

factors were summarized using the mean and standard deviation.  Potential risk factors, 

aggregated to the level of herd were screened using a t-test, Chi-squared test or Fisher’s 

exact test as appropriate.  Risk factors associated (p<0.2) were included in the multivariable 

regression analysis. A backwards stepwise model-building process was then used to develop 

a multivariable model, with variables retained if they were associated with p<0.10, derived 

from a likelihood-ratio test.  Biologically plausible interaction terms between main-effects 

variables were then considered for inclusion in the multivariable model.  Summary 

measures of model goodness-of-fit included comparison of deviance to the degrees of 

freedom (df) and Pearson χ
2
 statistics.  Regression diagnostics included evaluation of 

standardized Pearson residuals. 

All analyses were performed in R (version 2.15.1; The R Foundation for Statistical 

Computing) with results presented as odds ratio (OR) and 95% confidence intervals (95% CI). 
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Questionnaire 2: Historical herd management 

Seven hundred and eighty-seven farmers who had agreed to complete Questionnaire 1 

indicated during the phone survey that there had not been a partial or whole-herd change-

over (i.e. <10% of the milking herd had been brought in or purchased) in the previous three 

years (not including the replacement heifers).  These farmers were sent an additional 

questionnaire (hereafter referred to as ‘Questionnaire 2’) which examined whether calf and 

heifer rearing practices had changed within the previous three lactation seasons (see 

Appendix 3).  Two hundred and twenty-seven farmers (28.8%) completed Questionnaire 2. 

 

Questionnaire 2 was divided into five sections, focusing on the 2009/2010 lactation season 

and requesting changes in herd-specific management during the calving, ‘pre-weaning’ 

‘weaned’ and replacement heifer time periods.   

 

Results 

Phone survey 

As illustrated in Table 1, each interviewer phoned between 299 and 747 farmers during the 

phone survey period, with 3.5% to 6.4% of farmers unable to be contacted per interviewer.  

Of those contacted, between 17.3% (Interviewer 3) and 27.5% (Interviewer 5) of farmers per 

interviewer refused to complete the survey.  There was no significant association between 

farmer refusal to complete the phone survey and interview date, interviewer or regional 

herd location (p>0.05). 

 

Table 1. Number (and percentage) of phone survey farmers called that could not be contacted or refused to 

complete the survey, by interviewer 
 

 

Interviewer 

Number 

phoned 

Number (%) who could  

not be contacted 

Number refused  

(% contacted)   

1 568 32 (5.6) 103 (19.2) 

2 317 11 (3.5)   72 (23.5) 

3 747 48 (6.4) 121 (17.3) 

4 566 21 (3.7) 112 (20.6) 

5 299 12 (4.0)   79 (27.5) 
    

TOTAL 2,497 124 (5.0) 487 (20.5) 
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Table 2. Regional distribution of phone survey herds 

 

 

 

Region 

Pre-survey contact list 

 (n = 2,497) 

Pre-survey 

Case:Control 

Ratio 

Number (%) 

refused/could not 

be contacted 

Number (%) with primary herd 

responsibility (n = 1,750) 

Post-survey 

Case:Control 

Ratio Case Control Case Control 

Northland/Auckland 33 143 1: 4.3   49 (27.8) 20 (60.6)  97 (67.8) 1: 4.9 

Waikato 63 286 1: 4.5   80 (22.9) 47 (74.6) 202 (70.6) 1: 4.7 

Bay of Plenty 33 150 1: 4.5   44 (24.0) 21 (63.6) 106 (70.7) 1: 5.1 

Taranaki 116 490 1: 4.2 152 (25.1) 79 (68.1) 341 (69.6) 1: 4.3 

Manawatu 22 110 1: 5.0   32 (24.2) 16 (72.7)   78 (70.9) 1: 4.9 

TOTAL (North Island) 267 1,179 1: 4.5 357 (24.7) 183 (68.6) 824 (69.9) 1: 4.5 

        

Nelson-Marlborough 31   99 1: 3.2   30 (23.1) 22 (71.0)  72 (72.7) 1: 3.3 

West Coast 81 107 1: 1.3   45 (23.9) 57 (70.4)  77 (72.0) 1: 1.4 

Canterbury 30 204 1: 6.8   50 (21.4) 24 (80.0) 148 (72.5) 1: 6.2 

Otago 40   85 1: 2.1   24 (19.2) 35 (87.5)  59 (69.4) 1: 1.7 

Southland 74 300 1: 4.1 105 (28.1) 50 (67.6) 199 (66.3) 1: 4.0 

TOTAL (South Island) 256 795 1: 3.5 254 (24.2) 188 (73.4) 558 (70.2) 1: 3.3 

        

TOTAL (New Zealand) 523 1,974 1: 3.8 609 (24.4) 371 (70.9)    1,379 (69.9) 1: 3.7 
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One thousand, five hundred and twenty-nine farmers (87.3%) indicated they had primary 

responsibility for the dairy herd on a continuous basis for the previous three years, while the 

remainder (221; 12.6%) had responsibility for less than three years.  One thousand, four 

hundred and ten (80.5%) and 285 (16.3%) herd owner/managers had less than and greater 

than 10% of the milking herd brought in/purchased in the last three years, respectively, 

while 55 farmers (3.2%) did not know/did not answer. 

 

The mean and median herd size was 451 cows (S.D. 356 cows) and 360 cows (minimum: 50 

cows; maximum: 4,000 cows), respectively.  Fifty-seven farmers (3.3%) did not answer/did 

not know the average size of their herd in the 2012/2013 season.  As illustrated in Table 3, 

the predominant breeds in survey herds (as defined by the farmer) were cross-breds (also 

known as ‘Kiwi cross’) and Friesians. 

 

Table 3. Number (%) of phone survey herds predominately consisting of the main New Zealand dairy breeds 

 

Predominant breed Number (%) herds 

Friesians 686 (39.2) 

Jerseys 296 (16.9) 

Ayrshires 19 (1.1) 

Cross-breds/Kiwi cross 746 (42.6) 

Other   1 (0.1) 

Don’t know/no answer   2 (0.1) 
  

TOTAL              1,750 

 

Johne’s disease in phone survey herds 

Herd-level Johne’s disease concern: 

Overall, 410 (23.4%) phone survey farmers indicated that they rated JD to be a serious or 

moderate concern within their own herd, with a relatively higher proportion of farmers of 

case herds in this category than farmers of control herds (Table 4).  Six hundred and 

seventy-two (38.4%) and 642 (36.7%) farmers indicated that the disease was of minor or no 

concern, respectively.  Twenty-six farmers (1.5%) either did not know or did not answer the 

question.   
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Table 4. The number (%) of control and case survey herds, by the herd-level concern of the farmer regarding 

Johne’s disease. 

Herd Case 

status 

Johne’s disease herd-level concern: rating 

Serious Moderate Minor No concern Don’t know TOTAL* 

Control 60 (4.4) 201 (14.6) 517 (37.5) 579 (42.0) 20 (1.4) 1379 

Case 51 (13.7) 98 (26.4) 154 (41.5) 64 (17.3) 3 (0.8) 371 

* Two control herds and one case farmer did not indicate their concern regarding Johne’s disease in their herd. 

 

Signs of clinical Johne’s disease: farmer diagnosis 

All 1,559 phone survey farmers who had indicated an awareness of the signs of clinical JD in 

dairy cattle, identified weight loss, diarrhoea and/or a swollen jaw/submandibular oedema 

as typical of the disease.  Weight loss was the most commonly identified clinical sign (1,472; 

94.4%), usually in combination with another sign, such as diarrhoea (843; 54.0%) (Table 5).  

Over 77% of survey farmers (1,209) identified diarrhoea as a typical clinical sign (either 

alone or in combination), while a swollen jaw (146; 9.4%), a drop in milk production (116; 

7.4%), a distinctive smell (49; 3.1%), a poor or rough coat (24; 1.5%) and sunken eyes (22; 

1.4%) were also identified as signs typical of clinical JD.   

Table 5. Signs (either alone or in combination) identified by study farmers (n=1,560) as indicative of clinical 

Johne’s disease in dairy cattle  

Clinical sign(s) n % 

Diarrhoea + weight loss 843 54.0 

Weight loss only 279 17.9 

Diarrhoea + weight loss + swollen jaw 95 6.1 

Diarrhoea + weight loss + othera 75 4.8 

Diarrhoea + weight loss + milk production drop 61 3.9 

Diarrhoea only 52 3.3 

Weight loss + milk production drop 20 1.3 

Weight loss + otherb 19 1.2 

Diarrhoea + otherc 12 0.8 

Diarrhoea + weight loss + sunken eyes 11 0.7 

Weight loss + swollen jaw 10 0.6 

Remaining combinations (individual combination n <10)d 82 5.4 

 
a 

“Other” clinical signs = Distinctive smell (n=32); Decreased appetite (n=11); Decreased activity (n=6); 

Respiratory/oral signs (n=4); Increased appetite (n=3); Bloody/bubbly faeces (n=3); Non-responsive to 

treatment (n=3); Increased temperature (n=2); Dehydration (n=2); Miscellaneous (n=9) 
b 

“Other” clinical signs = Decreased appetite (n=4); Non-responsive to treatment (n=4); Respiratory/oral signs 

(n=3); Distinctive smell (n=2); Decreased activity (n=2); Miscellaneous (n=4) 
c 
“Other” clinical signs = Distinctive smell (n=5); Decreased appetite (n=3); Decreased activity (n=1); 

Miscellaneous (n=3) 
d 

“Other” clinical signs included in combinations = Distinctive smell (n=10); Decreased appetite (n=3); 

Bloody/bubbly faeces (n=2); Decreased activity (n=2); Dehydration (n=2); Miscellaneous (n=10) 
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Presence of Johne’s disease 

Previous five lactation seasons 

Eight hundred and thirty-three phone survey farmers (53.5%) had suspected or diagnosed at 

least one dairy cow with JD within the previous five lactation seasons.  Of these, 60.8% had 

observed JD in their herd in the current (2012/2013) lactation season.  One farmer did not 

indicate whether he/she suspected or diagnosed JD within the previous five lactation 

seasons.   

 

Sixty hundred and eighty-one farmers (43.6%) indicated that there was a management plan 

in place for JD in their dairy herd.  Approximately 50% (446/843) of herdowners/managers 

that had diagnosed or suspected JD in their herd in the previous five lactation seasons 

reported having a management plan in place, relative to 26% (235/902) of 

herdowners/managers that had not diagnosed the disease.  The management plan for JD in 

552 herds (81.0%) was the culling of affected animals, while 82 (12.0%) applied calf 

management other than selective colostrum feeding and 28 (4.1%) applied selective 

colostrum feeding to calves. 

 

Questionnaire 1: Current herd management 

As illustrated in Table 6, dairy herds and cows located in the South Island were over-

represented in the Questionnaire 1 study population relative to New Zealand dairy statistics 

(DairyNZ, 2013), particularly in the West Coast, Canterbury and Southland regions. 

Overall, Questionnaire 1 was completed for 4.5% of New Zealand dairy herds in the 

2012/2013 lactation season, representing 5.1% of New Zealand dairy cows (DairyNZ, 2013).  

As illustrated in Table 7, the proportion of study herds was associated with island and 

region, with over double the proportion of South Island herds and cows represented relative 

to the North Island.  In particular, West Coast and Canterbury farmers were over-

represented, relative to other regions. 
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Table 6. Regional distribution of Questionnaire 1 study herds, relative to 2012-2013 New Zealand dairy industry statistics

 

Region 

Herds  Cows Average herd size 

Survey (n; %) NZ (n; %)
a 

Survey (n; %) NZ (n; %)
a 

Survey NZ
a 

Northland/Auckland 29 (5.4) 1,366 (11.5) 8,704 (3.5) 397,932 (8.3) 300 291 

Waikato 84 (15.7) 3,554 (29.9) 28,812 (11.7) 1,148,553 (24.0) 343 323 

Bay of Plenty 46 (8.6) 1,163 (9.8) 18,991 (7.7) 486,918 (10.2) 413 419 

Taranaki 97 (18.1) 1,734 (14.6) 30,372 (12.4) 490,528 (10.3) 313 283 

Manawatu 62 (11.6) 1,095 (9.2) 26,665 (10.9) 431,061 (9.0) 430 394 

TOTAL (North Island) 318 (59.3) 8,912 (74.9) 113,544 (46.3) 2,955,002 (61.8) 357 332 

       

Nelson-Marlborough 7 (1.3) 237 (2.0) 1,830 (0.7) 86,203 (1.8) 261 364 

West Coast 56 (10.4) 371 (3.1) 21,876 (8.9) 147,660 (3.1) 391 398 

Canterbury 73 (13.6) 1,046 (8.8) 62,410 (25.4) 826,325 (17.3) 855 790 

Otago 22 (4.1) 396 (3.3) 13,005 (5.3) 236,981 (5.0) 591 598 

Southland 60 (11.2) 929 (7.8) 32,645 (13.3) 532,079 (11.1) 544 573 

TOTAL (South Island) 218 (40.7) 2,979 (25.1) 131,766 (53.7) 1,829,248 (38.2) 604 614 

       

TOTAL (New Zealand) 536 11,891 245,310 4,784,250 458 402 
a
 DairyNZ Limited.  New Zealand Dairy Statistics 2012-2013; 

http://www.dairynz.co.nz/Publications/NZDairyStats/2012_13/HTML/index.html 
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Table 7. Percentage of New Zealand dairy herds and cows included in Questionnaire 1. 

 

 

 

 

 

 

 

a
 DairyNZ Limited.  New Zealand Dairy Statistics 2012-2013; 

http://www.dairynz.co.nz/Publications/NZDairyStats/2012_13/HTML/index.html 

Farmer and farm demographics 

Respondents to Questionnaire 1 included 398 herd owners (74.3%), 92 sharemilkers 

(17.1%), 29 herd managers (5.4%), and 17 “other” herd associations (3.2%), including equity 

managers/partners, contract milkers, leaseholders and farm directors.  One respondent did 

not indicate his/her association with the herd.  The mean age of study farmers was 50 years 

(S.D. 11 years; min: 23 years; max: 85 years), with a mean of 26 years (S.D. 13 years; min: 1 

year; max: 65 years) spent working in the dairy industry and a mean of 19 years (S.D. 16 

years; min: 1 year; max: 70 years) associated with a study herd. 

Four hundred and one study farmers provided the length of time each study property had 

been grazed by dairy cattle, with a mean of 45 years (S.D. 34 years; min: 2 years; max: 150 

years) reported.  The dairy herd current to each property (i.e. without a whole-herd 

changeover) had spent a mean of 23 years (S.D. 23 years; min: 1 year; max: 108 years) on 

that property. 

The mean total area of each property (including bush) was 455 acres (S.D. 438 acres; min: 40 

acres; max: 5,035 acres) and the “dairy grazing area” (i.e. area on the property grazed by 

dairy cattle, including dairy calves, since 1 January 2012) consisted, on average, 89.2% (S.D. 

13.8%) of the total property area.   

 

Region 

% of NZ total
a
  

Herds Cows 

Northland/Auckland 2.1 2.2 

Waikato 2.4 2.5 

Bay of Plenty 4.0 3.9 

Taranaki 5.6 6.2 

Manawatu 5.7 6.2 

TOTAL (North Island) 3.6 3.8 

   

Nelson-Marlborough 3.0 2.1 

West Coast 15.1 14.8 

Canterbury 7.0 7.6 

Otago 5.6 5.5 

Southland 6.5 6.1 

TOTAL (South Island) 7.3 7.2 
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2012 Calving period 

If the herd calved in spring 2012, this section referred to calves born from June/July.  If the 

herd calved in autumn 2012, this section referred to calves born from March/April and if the 

herd was ‘mixed’ (i.e. both autumn and spring-calving) or ‘year-round’, this section referred 

to calves born during 2012, between January and December. 

The majority of study herds (514; 95.9%) were ‘spring’-calving, while the remainder were 

either ‘autumn’-calving (10; 1.9%), ‘mixed’/‘year round’ (11; 2.1%) or ‘non-seasonal town 

supply’ (1; 0.2%).   

‘High risk’ practices for MAP transmission during calving based on international literature: 

1. Removal of calves post-suckle 

2. Calving environment with high faecal contamination leading to udder contamination and faecal-

oral MAP transmission during suckling 

 

As illustrated in Table 8, most farmers (74.4%) removed calves from the springer/calving 

mob once daily, with no farmers reporting calf removals of more than twice daily.  Fifty 

percent of farmers provided some fresh paddocks for calving in 2012 (i.e. that had not been 

used for calving in the previous (2011) season), while 30% used the same calving paddocks 

in 2012 as 2011. 

 

Table 8. Frequency of annual turnover of calving paddocks in 2012, by the frequency of calf removal, with 

highlighted lowest (blue square) and highest (red square) risk practices for management of Johne’s disease. 

 

Calf removal 

frequency 

2012 turnover of calving paddock(s)  

No fresh 

paddocks in 2012 

Some fresh 

paddocks in 2012 

All fresh 

paddocks in 2012 

 

Unknown 

 

TOTAL 

Once daily 126 210 51 12 399 

Twice daily 27 47 23 7 104 

Unknown 8 11 3 11 33 

TOTAL 161 268 77 30 536 
 

 

2012 pre-weaning calf rearing facilities/’calf pens’  

This section refers to the time period from calf birth to weaning (i.e. ‘pre-weaning’).  Five 

hundred and six farmers provided the number of calves raised from birth to weaning in 

2012, with a mean replacement rate (relative to 2012 herd size) of 30.1% (S.D. 12.8%; min: 

7.4%; max: 100.0%).  If the replacement rate was 100%, it was assumed that these farmers 
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did not ‘bobby’ any heifer calves born in 2012.  Calves were physically raised between birth 

and weaning on 501 study properties (93.5%) in 2012, while calves were transported to a 

separate property soon after birth on 17 properties.   

 

As illustrated in Table 9, the most commonly used calf rearing facility from birth to weaning 

on study properties was a rearing shed with separate pens for groups of calves (491; 91.6%), 

including 7.5% where pre-weaned calves were also allowed access to outside calf paddocks.  

The average space available for each calf within this type of calf rearing facility was 2.5 m
2
 

(S.D. 1.6 m
2
; min: 0.5 m

2
; max: 12.0 m

2
).  In 2012, an average of 2 people (min: 1 person; 

max: 7 people) were responsible for feeding pre-weaned calves. 

 

Table 9. Type of pre-weaning calf rearing facility (either alone or in combination) utilised by study farmers 

(n=536) for rearing of calves from birth to weaning in 2012 

Type(s) of pre-weaning calf rearing facility(s) n % 

Rearing shed – grouped in pens only 439 81.9 

Rearing shed – grouped in pens + Othera 40 7.5 

Rearing shed – raised together only 20 3.7 

Rearing shed – grouped in pens + Rearing shed – raised together 6 1.1 

Rearing shed – grouped in pens + Outside – individual crates 6 1.1 

Rearing shed – raised together + Otherb 5 0.9 

Other onlyc 3 0.6 

Rearing shed – individual rearing pens only 3 0.6 

Outside – individual crates 1 0.2 

Unknown 13 2.4 
a
 “Other” = mixture of rearing shed and access pre-weaning to outside calf paddocks 

b
 “Other” = mixture of rearing shed and access pre-weaning to outside calf paddocks 

c 
“Other” = outside calf paddocks immediately post-birth 

 

 

‘High risk’ practices for MAP transmission while pre-weaned calves in calf rearing facility/calf pens, 

based on international literature: 

1. Inadvertent/accidental effluent transfer from milking parlour/dairy yards to pre-weaning calf 

rearing facility 

2. Feeding calves from dams with clinical Johne’s disease and/or pooled colostrum/milk from 

randomly selected cows 

 

The pre-weaning calf rearing facility was not located on the same property as the milking 

parlour on eight properties, while 13 farmers did not indicate where the pre-weaning calf 

rearing facility was located relative to the milking parlour.  On the remaining properties, 

2.3% had the pre-weaning calf rearing facility either located within the same building as or 

in a building directly adjacent to the milking parlour/dairy, while the rearing facility was 
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located 5-20, 20-100 and >100 metres from the milking parlour on 18.5%, 48.0% and 29.6% 

of properties, respectively.   

 

As illustrated in Table 10, one farmer indicated that effluent (including water used to hose 

down the milking parlour/dairy yards after milking) could consistently pass through the pre-

weaning calf rearing facility, while 10 indicated that this occurred only intermittently or 

accidently (e.g. due to an overflowing drain).  There appeared to be an increasing likelihood 

of intermittent/accidental transfer of effluent to the pre-weaning calf rearing facility with a 

decreased distance from the milking parlour. 

 

Table 10. Effluent transfer from the milking parlour to the pre-weaning calf rearing facility in 2012, by the 

distance from the facility to the parlour. 

Distance (calf rearing 

facility to milking 

parlour) 

Effluent transfer to pre-weaning calf rearing facility in 2012 (n; %)  

 

Consistently 

 

Intermittently/Accidently 

 

Never 

Unknown/ Different 

properties 

 

TOTAL 

Same/adjacent building 0 (0.0)                2 (16.7)   10 (83.3)  0 (0.0) 12 

5-20 metres 0 (0.0) 3 (3.1)   94 (96.9) 0 (0.0) 97 

20-100 metres 1 (0.4) 5 (2.0) 243 (96.8) 2 (0.8) 251 

>100 metres 0 (0.0) 0 (0.0) 154 (99.4) 1 (0.6) 155 

Different 

properties/Unknown 

0 (0.0) 0 (0.0)     8 (38.1)          13 (61.9) 21 

TOTAL 1 10 509 16 536 
 

As illustrated in Table 11, the most common source of colostrum to pre-weaned calves in 

2012 was pooled from available cows within the colostrum mob (i.e. convenience sampled 

as cows calved), either provided alone (42.7% of study herds) or in combination with 

colostrum derived from the cow’s dam (i.e. calves were removed post-suckle).  However, 

although study farmers indicated that calves received colostrum from their dam on only 

51.1% of study properties, this is likely to be an underestimate as calves were removed from 

their dams once daily (and likely post-suckle) on 399 properties (74.4%).   
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Table 11. Sources of colostrum (either alone or in combination) and milk to pre-weaned calves on study 

properties (n=536) in 2012. 

Source(s) to pre-weaned calves in 2012   

Colostrum Milk n % 

Pooleda only Whole/waste milk 229 42.7 

Damb + Pooled Whole/waste milk 200 37.3 

Dam only Whole/waste milk 47 8.8 

Pooled only Milk replacer 10 1.9 

Dam + Pooled + ‘Low risk’c Whole/waste milk 9 1.7 

Pooled only None 9  1.7 

Dam + Pooled None 6 1.1 

Dam + Pooled Milk replacer 5 0.9 

‘Low risk’ Whole/waste milk 3 0.6 

Dam only Milk replacer 2 0.4 

Dam only Whole/waste milk 1 0.2 

Dam + ‘Low risk’ None 1 0.2 

Dam + Pooled + ‘Low risk’ None 1 0.2 

Pooled + ‘Low risk’ Whole/waste milk 1 0.2 

Dam only Unknown 1 0.2 

Dam + Pooled + ‘Low risk’ Unknown 1 0.2 

‘Low risk’ Milk replacer 0 0.0 

Unknown Unknown 10 1.9 
a 

“Pooled” = colostrum pooled in a non-discriminatory fashion from available/calved cows 
b
 “Dam” = calf able to feed directly off dam post-birth 

c
 “Low risk” = colostrum pooled from animals at lower risk of MAP excretion (e.g. heifers) 

 

Calves were selectively fed colostrum pooled from cows at ‘low risk’ of JD, as defined by the 

study farmer, on 15 properties (2.8%).  Although this was reported as the sole source of 

colostrum on three properties, all removed calves only once daily and so colostrum sourced 

from the dam was also likely.  There was no study property where pre-weaned calves were 

fed the “optimal” recommended combination of colostrum from ‘low risk’ animals and milk 

replacer to minimize the risk of MAP transmission to pre-weaned calves.  

Pre-weaned calves could either consistently or intermittently/accidently eat supplementary 

feed/hay directly off the floor of the calf rearing facility on 44 (8.2%) and 216 (40.3%) study 

properties, respectively, while supplements could not be eaten off the facility floor on 244 

properties (45.5%).  Supplementary feed was not provided to pre-weaned calves on 14 

study properties and 18 farmers either did not know or did not provide information on calf 

access to supplementary feed. 

Pre-weaned calves could either consistently or intermittently/accidentally drink water from 

any source directly off the floor of the calf rearing facility on 2 (0.4%) and 10 (1.9%) study 
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properties, respectively, while calves could not drink water directly off the facility floor on 

499 (93.1%) of study properties.  The ability of calves to drink water off the facility floor was 

either unknown or not provided by 25 farmers. 

2012/2013 weaned calf rearing/’calf paddocks’ 

‘High risk’ practices for MAP transmission while weaned calves are grazed on pasture: 

1. Weaned calf grazing on pastures contaminated with effluent sourced from animals that can 

excrete MAP (bovine strain), such as adult milking cows (either directly or via spreading of effluent 

derived from the milking parlour), adult beef cattle and deer. 

 

Data from 96 herds where calves were transported to a separate property distant from the 

home-farm within one month of weaning in 2012 and a further 11 farmers did not provide 

information on calf location post-weaning were excluded during analysis of this section.  Of 

the remaining 425 (79.3%) farmers who raised their calves on the home-farm for at least 

one month after weaning, 295 (69.4%) predominately grazed their calves on rotation, with 

regular shifts, either on the milking platform ahead or behind the milking herd(s) or on 

dedicated calf paddock(s).  Fifty-seven farmers (13.4%) set-stocked calves, while 67 (15.8%) 

grazed calves with an approximately equal mix of rotational grazing and set-stocking.  The 

remaining six farmers did not provide information on weaned calf grazing. 

Effluent could contaminate pastures grazed by weaned calves on 100 properties (23.6%) in 

the 2012/2013 season either spread deliberately as part of the properties’ effluent 

management plan (92 herds) or via inadvertent run-off from hosing down the dairy or drain 

overflow (8 herds).  The average length of time between the application of effluent and the 

grazing of weaned calves on affected pastures was <1 month on 31 properties (34.1%), 1 to 

3 months on 40 properties (44.0%), 3 to 6 months on 11 properties (12.1%) and >6 months 

on 9 properties (9.9%).  The length of time between effluent application and calf grazing on 

the remaining properties was not provided.  Eighty-three farmers (19.5%) irrigated weaned 

calf pastures in the 2012/2013 season, either via spray (77 properties) or flood/gravity (6 

properties).  

 

As illustrated in Figure 2, calf pastures on the home-farm were most commonly grazed by 

the milking herd, dairy carry-over/dry cows, dairy bulls and dairy yearlings/steers both in 

the 12 months prior to the introduction of weaned calves or in rotation with weaned calves 
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during the 2012/2013 season, though less commonly in the latter situation.  In contrast, few 

study farmers (<20 herds; <4.7%) had grazed sheep, beef cattle or deer of any age on calf 

pastures prior to the introduction of weaned calves in the same season or in rotation with 

weaned calves once introduced. 

2012/2013 replacement heifer rearing/’heifer paddocks’ 

Ten farmers did not raise any home-bred heifer calves (born in 2012) as replacements in the 

2012/2013 season and so were excluded from this section of the analysis.  The number of 

replacement heifers exceeded herd size in two herds, indicating purchased heifers were 

included and these two questionnaires were subsequently discarded.  Twenty-four farmers 

did not provide the number of replacement heifers that were raised in the 2012/2013 

season.  In the remaining herds, the mean replacement rate was 24.3% (S.D. 6.6%) of 

current herd size with a minimum of 10 and maximum of 1,500 heifers raised. 

 

Figure 2. Bar chart of the number of study herds (total n=425) on which livestock species grazed the same 

pastures within the 12 months prior to (black) and/or in rotation with (grey) weaned calves on the home-

farm in the 2012/2013 season. 

Home-bred replacement heifers were predominately managed by the farmer to 18 months 

of age by 304 farmers (57.8%) either on the home-farm (136 properties) or off-farm (168 

properties).  Replacement heifers were predominately grazed off-farm and managed by a 

grazier in 234 herds (44.5%), including 11 herds where heifers were grazed partially on the 
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home-farm and partially at a grazier.  Of those farmers that provided the number of graziers 

that were contracted to raise their replacement heifers in the 2012/2013 season, over 

82.0% (223 farmers) contracted one grazier only, while 16.5% and 1.5% farmers contracted 

two and three graziers, respectively.  As illustrated in Figure 3, the two peaks for transport 

of replacement heifers to off-farm grazing in spring-calving herds (n=389) in the 2012/2013 

season were December 2012 and May 2013, with a small proportion of farmers choosing to 

transport calves shortly after birth (i.e. pre-weaning) in August and September. 

 

Figure 3. Barchart of the number of spring-calving study farmers (total n=389) who sent replacement heifer 

calves away for grazing from the home-farm in the 2012/2013 season, by calendar month. 

 

‘High risk’ practices for MAP transmission while replacement heifers (≥ 6 months of age) are grazed 

on pasture, based on international literature: 

1. Replacement heifer grazing on pastures contaminated with effluent sourced from animals that 

can excrete MAP (bovine strain), such as adult milking cows (either directly or via spreading of 

effluent derived from the milking parlour), adult beef cattle and deer. 

 

Replacement heifers had access to pastures that had been spread or sprayed with effluent 

in the 2012/2013 season on 40 properties (7.6%), including 24 properties where heifers 

were predominately grazed on the home-farm and 14 off-farm pastures managed by a 

grazier.  Twenty-nine farmers indicated they did not know whether heifers had access to 

effluent-contaminated pastures, with twenty-five of these farmers grazing heifers off-farm 
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and managed by a grazier.  The remaining farmers did not allow heifers access to 

contaminated pastures. 

 

Replacement heifers were not grazed on the same pastures with other livestock either at 

the same time or in rotation in the 2012/2013 season by 148 farmers (28.1%).  As illustrated 

in Figure 4, other livestock species were most commonly grazed in rotation with 

replacement heifers, in particular dairy yearlings/calves, dairy carry-over/dry cows, the 

milking herd and dairy heifers from a source other than the home-farm (e.g. heifers sourced 

from multiple properties managed in one location by a single grazier). 

 

Figure 4. Bar chart of the number of study herds (total n=425) on which livestock species grazed the same 

pastures within the 12 months prior to (black) and/or in rotation with (grey) replacement heifers in the 

2012/2013 season (* heifers from a different source). 
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Dairy herd replacement policy 

 

‘High risk’ practices for the entry of MAP into a dairy herd, based on international literature: 

1. Purchase/lease of any dairy animal into the dairy herd at any time 

2. No discussion of the likelihood of MAP infection in the herd(s) of origin with the source herd 

owner prior to purchase 

3. Maintenance of poor quality fencing allowing the access of off-farm (e.g. neighbouring) livestock 

to calf/heifer pastures 

 

Two hundred and fifty-nine farmers (48.3%) leased and/or purchased one or more dairy 

animals, including calves, heifers, adult cows and/or bulls, since 1 January 2012.  Twenty-

five of these farmers (9.7%) reported that they had actively asked the herdowner the 

Johne’s status/history of the source herd, while seven farmers (2.7%) asked ‘sometimes’ 

and seven farmers were unsure/didn’t answer. Of these, 200 farmers provided details on 

the number of animals purchased and the region(s) of purchase within each age-class. 

 

Purchase of calves 

As illustrated in Table 12, since 1 January 2012, 17 study farmers (3.6%) purchased a mean 

of 30 calves (3-12 months of age) (S.D. 39 calves).  Calves were most commonly purchased 

by study farmers located in the Westland (n=5 herds) and Taranaki (n=3) regions.  Calves 

were typically sourced from herds located within the same island as the study herd 

(commonly the same/adjacent region), with the exception of two Westland herds (South 

Island) that sourced calves from the Waikato and Bay of Plenty regions (North Island).  No 

calves were sourced from Northland, while calves from Westland and Taranaki were 

transported within-Island only.  Of the 17 study farmers that purchased calves since 1 

January 2012, one farmer (5.9%) ‘sometimes’ actively asked for the Johne’s status/history of 

the source property. 

Purchase of heifers 

Since the 1 January 2012, 41 study farmers (8.6%) purchased a mean of 42 heifers (12-24 

months of age) (S.D. 60 heifers) (Table 13).  Heifers were most commonly purchased by 

study farmers located in the Waikato (n=8 herds), Westland (n=8) and Canterbury (n=8) 

regions.  Although North Island study farmers sourced heifers from within the North Island 

(with the exception of one Taranaki farmer), South Island farmers sourced heifers from 
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throughout New Zealand, including the Waikato, Bay of Plenty, Taranaki and 

Manawatu/Wellington regions.  Four farmers (9.8%) actively asked for the Johne’s 

status/history of the source property. 

Purchase of adult cows 

Since 1 January 2012, 67 study farmers (14.0%), principally in the Taranaki (n=14 herds), 

Canterbury (n=13) and Southland (n=11) regions, purchased a mean of 58 adult cows (>24 

months of age) (S.D. 79 cows) (Table 14).  Although most adult cows were sourced from 

within-Island, there was also a reasonably equal movement of adult cows between-Islands.  

Adult cows were sourced most commonly from the Taranaki (n=17 source herds), 

Canterbury (n=15) and Waikato (n=14) regions.  Six farmers (8.9%) actively asked for the 

Johne’s status/history of the source property, while one farmer (1.4%) asked ‘sometimes’ 

and two farmers did not know. 

Purchase/lease of adult bulls 

As illustrated in Table 15, 132 study farmers (27.7%) purchased/leased a mean of 12 adult 

bulls (>24 months of age) (S.D. 15 bulls) since 1 January 2012.  Bulls were most commonly 

purchased/leased by study farmers located in the Canterbury (n=29), Waikato (n=23), and 

Taranaki (n=21) regions.  Bulls were sourced most commonly from the Canterbury (n=30) 

and Taranaki (n=27) regions, with the majority being transported within-Island (commonly 

to the same/adjacent region), with the exception of three lots of South Island bulls that 

were purchased by North Island study farmers.  Of the 132 study farmers that purchased 

adult bulls since 1 January 2012, 14 (10.6%) actively asked the Johne’s status/history of the 

source property, four farmers (3.0%) asked ‘sometimes’ and three farmers did not know/did 

not answer. 

Neighbouring livestock 

Two hundred and eighty-one farmers (52.4%) indicated that livestock from neighbouring 

properties never entered the dairy grazing area on their property.  Eight (1.5%), 33 (6.2%) 

and 194 farmers (36.2%) indicated the movement of neighbouring livestock occurred often 

(i.e. at least once every two months), occasionally (i.e. at least once every six months) and 

very rarely (i.e. less than once per year), respectively.  Twenty farmers did not know/answer 
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Table 12. Total number of calves (3-12 months of age) purchased by study farmers since 1 January 2012, by regional location of study/recipient and 

source herd (black squares = calves sourced from herds within same region as study/recipient herd). 

Nland/AKL = Northland/Auckland; BOP = Bay of Plenty; Gis/HB = Gisborne/Hawkes Bay; Man/Well = Manawatu/Wellington 

 

 

 

 

 

Study/recipient 

herd regional 

location 

Source herd regional location (total number of calves purchased; number of study/recipient herds) 

Nland/

Akl 
Waikato BOP Gis/HB Taranaki 

Mana/ 

Well 

Nel-

Marl 
Westland Canterbury Otago Southland Unknown Total 

Nland/Akl             0 (0) 

Waikato  90 (2)   2 (1)        92 (3) 

BOP             0 (0) 

Gis/HB     25 (1)        25 (1) 

Taranaki  17 (1)   8 (1)       15 (1) 40 (3) 

Man/Well      20 (1)      167 (1) 187 (2) 

Nel-Marl         50 (1)    50 (1) 

Westland  3 (1) 20 (1)     10 (2) 32 (1)    65 (5) 

Canterbury         43 (2)    43 (2) 

Otago             0 (0) 

Southland             0 (0) 

              

TOTAL 0 (0) 110 (4) 20 (1) 0 (0) 35 (3) 20 (1) 0 (0) 10 (2) 125 (4) 0 (0) 0 (0) 182 (2)      502 
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Table 13. Total number of heifers (12-24 months of age) purchased by study farmers since 1 January 2012, by regional location of study/recipient and 

source herd (black squares = heifers sourced from herds within same region as study/recipient herd). 

Nland/AKL = Northland/Auckland; BOP = Bay of Plenty; Gis/HB = Gisborne/Hawkes Bay; Man/Well = Manawatu/Wellington 

 

  

Study/recipient 

herd regional 

location 

Source herd regional location (total number of heifers purchased; number of study/recipient herds) 

Nland/

Akl 
Waikato BOP Gis/HB Taranaki 

Mana/ 

Well 

Nel-

Marl 
Westland Canterbury Otago Southland Unknown Total 

Nland/Akl 9 (1) 107 (1)           116 (2) 

Waikato 69 (2) 18 (3) 43 (1)         36 (2) 166 (8) 

BOP             0 (0) 

Gis/HB     30 (1)        30 (1) 

Taranaki  9 (1)   20 (3)      2 (1)  31 (5) 

Man/Well      100 (2)      110 (1) 210 (3) 

Nel-Marl  1 (1)           1 (1) 

Westland  3 (2) 38 (1)   1 (1)  67 (4)     109 (8) 

Canterbury     1 (1)  243 (1)  444 (5) 60 (1)   748 (8) 

Otago  78 (1)        180 (1)   258 (2) 

Southland     2 (1)     15 (1) 20 (1)  37 (3) 
              

TOTAL 78 (3) 216 (9) 81 (2) 0 (0) 53 (6) 101 (3) 243 (1) 67 (4) 444 (5) 255 (3) 22 (2) 146 (3) 1,706 
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Table 14. Total number of adult cows (> 24 months of age) purchased by study farmers since 1 January 2012, by regional location of study/recipient and 

source herd (black squares = cows sourced from herds within same region as study/recipient herd). 

Nland/AKL = Northland/Auckland; BOP = Bay of Plenty; Gis/HB = Gisborne/Hawkes Bay; Man/Well = Manawatu/Wellington 

 

 

 

 

 

Study/recipient 

herd regional 

location 

Source herd regional location (total number of adult cows purchased; number of study/recipient herds) 

Nland/

Akl 
Waikato BOP Gis/HB Taranaki 

Mana/ 

Well 

Nel-

Marl 
Westland Canterbury Otago Southland Unknown Total 

Nland/Akl 48 (3)            48 (3) 

Waikato  363 (8)           363 (8) 

BOP 255 (2)  45 (2)          300 (4) 

Gis/HB     151 (3)        151 (3) 

Taranaki  344 (3)   357 (9)    19 (1)  2 (1)  722 (14) 

Man/Well  100 (1)  12 (1) 98 (3)    25 (1)   480 (1) 715 (7) 

Nel-Marl             0 (0) 

Westland             0 (0) 

Canterbury        25 (1) 677 (11)     70 (1) 772 (13) 

Otago    80 (1)     250 (1) 20 (1)   47 (1)  397 (4) 

Southland  51 (2)   51 (1)    65 (1) 39 (2) 446 (5)  652 (11) 
              

TOTAL 303 (5) 858 (14) 45 (2) 92 (2) 657 (17) 0 (0) 0 (0) 25 (1) 1,036 (15) 59 (3) 495 (7) 550 (2)    4,120 
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Table 15. Total number of adult bulls (> 24 months of age) purchased or leased by study farmers since 1 January 2012, by regional location of 

study/recipient and source herd (black squares = bulls sourced from herds within same region as study/recipient herd). 

Nland/AKL = Northland/Auckland; BOP = Bay of Plenty; Gis/HB = Gisborne/Hawkes Bay; Man/Well = Manawatu/Wellington 

Study/recipient 

herd regional 

location 

Source herd regional location (total number of adult bulls purchased; number of study/recipient herds) 

Nland/

Akl 
Waikato BOP Gis/HB Taranaki 

Mana/ 

Well 

Nel-

Marl 
Westland Canterbury Otago Southland Unknown Total 

Nland/Akl 24 (3) 2 (1)           26 (4) 

Waikato 1 (1) 141 (12) 8 (1) 14 (4) 10 (1)      3 (1) 25 (3) 202 (23) 

BOP 20 (1) 30 (1) 54 (5)  4 (1)  9 (1)     3 (1) 120 (10) 

Gis/HB     87 (3) 2 (1)       89 (4) 

Taranaki   12 (1)  92 (18)       6 (2) 110 (21) 

Man/Well     27 (4) 62 (3)   16 (1)    105 (8) 

Nel-Marl         6 (1)    6 (1) 

Westland        8 (3) 19 (3)   29 (3) 56 (9) 

Canterbury       31 (2) 20 (1) 483 (23) 2 (1) 3 (1) 15 (1) 554 (29) 

Otago         3 (1) 144 (6) 31 (1)  178 (8) 

Southland         10 (1) 28 (2) 154 (12)  192 (15) 
              

TOTAL 45 (5)  173 (14) 74 (7) 14 (4) 220 (27) 64 (4) 40 (3) 28 (4) 537 (30) 174 (9) 191 (15) 78 (10)     1,638 
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how often stock from neighbouring properties entered the dairy grazing area on their 

property.   

 

Johne’s disease 

Herd-level presence and within-herd incidence of farmer-diagnosed Johne’s disease 

Of the 503 study farmers who had indicated knowledge of the typical signs of clinical JD in 

the phone survey, 457 (90.7%) provided the total number of dairy cattle suspected or 

diagnosed with this disease on their property since 1 January 2012.  Two hundred and forty-

eight farmers (54.3%) had suspected or diagnosed JD in at least one dairy cow in their herd 

with a mean and median within-herd incidence of 0.47% (S.D. 0.76%) and 0.20% (min: 0.0%; 

max: 6.2%), respectively.  One hundred and forty-eight farmers (32.4%) reported a within-

herd incidence of JD of ≥0.5%.   

 

Figure 5.  Bar chart of the within-herd incidence (15-month) of farmer-diagnosed Johne’s disease since 1 

January 2012 in 457 study herds. 

 

As illustrated in Table 16, the mean herd-level presence and within-herd incidence of 

farmer-diagnosed JD in dairy cattle was higher in South Island study herds relative to North 

Island herds.  However, the highest within-herd incidence of JD observed/diagnosed (6.2%) 

was reported by a study farmer located in the Waikato region. 
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Table 16. Herd-level and within-herd incidence of farmer-diagnosed Johne’s disease since 1 January 2012, by 

regional location of study herd (n=457). 

 

Study herd regional 

location 

 

Herds 

n 

Johne’s disease incidence (%) 

 

Herd-level 

Within-herd 

µ S.D. Median Min Max 

Northland/Auckland 18 55.5 0.55 0.74 0.30 0.0 2.6 

Waikato 67 31.3 0.39 0.97 0.00 0.0 6.2 

Bay of Plenty 31 25.8 0.17 0.38 0.00 0.0 1.6 

Taranaki 116 52.6 0.40 0.64 0.20 0.0 3.7 

Manawatu/Wellington 23 47.8 0.28 0.52 0.00 0.0 2.1 
        

NORTH ISLAND 255 43.5 0.37 0.72 0.00 0.0 6.2 
        

Nelson-Marlborough 27 59.3 0.83 1.29 0.42 0.0 6.0 

Westland 41 78.0 0.86 0.86 0.45 0.0 3.0 

Canterbury 52 69.2 0.57 0.66 0.28 0.0 2.4 

Otago 29 58.6 0.36 0.49 0.20 0.0 1.7 

Southland 53 67.9 0.49 0.59 0.29 0.0 2.5 

        

SOUTH ISLAND 202 67.8 0.61 0.79 0.34 0.0 6.0 

        

NEW ZEALAND 457 54.3 0.47 0.76 0.20 0.0 6.2 

 

Of the 248 farmers that reported a suspicion or diagnosis of JD since 1 January 2012, 169 

(68.1%) provided details on the month(s) animals were observed with clinical 

signs/diagnosed, the number, age and sex of affected animal(s) and/or the diagnostic test 

used.  As illustrated in Figure 6, there was an apparent seasonality in the timing of herd-

level JD diagnosis/suspicion since 1 January 2012, with peaks in September and March. Six 

farmers reported that clinical cases of JD were observed throughout the year (“All year”).  In 

all months, over half of affected cows were diagnosed based on typical clinical signs, with 

the exception of June, when relatively more cows were diagnosed using a serum ELISA (or 

unknown).   

All reported cases since 1 January 2012 were heifers or cows (i.e. no cases in bulls or steers 

reported).  Ten farmers (5.9%) reported observing JD in heifers (rising 2-year-olds), while the 

remaining reported cases were adult cows ≥3 years of age. 

Two hundred and eighty-nine farmers provided information on whether JD had been 

suspected or diagnosed in the dairy herd within the previous five years (to 31 December 

2011), with 156 (54.0%) indicating that at least one animal had been affected.  One hundred 
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and four farmers provided the year of first diagnosis, with the earliest reported cases 

occurring in 1975. 

 

Figure 6. Herd-level incidence of all suspected or diagnosed cases of Johne’s disease in study herds since 1 

January 2012 (black) and herd-level incidence of visible clinical signs of Johne’s disease only (grey), by 

calendar month (Remainder = diagnosis via serum ELISA or unknown) 

 

There was considerable variation in the short-term management of dairy animals who had 

been observed/diagnosed with JD since 1 January 2012.  Of the 207 farmers (83.5%) who 

indicated the average length of time for an animal to be euthanized or transported to a 

slaughter plant once suspected or diagnosed, affected animals were removed in less than 

one week and between one week and one month from 90 (43.5%) and 97 study herds 

(46.9%), respectively.  Nineteen farmers (9.2%) reported the length of time to removal was 

between one month and six months, while one farmer (0.4%) indicated it took over 6 

months for affected animals to be removed. 

 

Of the 214 farmers (86.3%) who reported their preferred management of affected cattle 

prior to culling/euthanasia, 49 (22.9%) immediately culled/euthanized affected animals, 

while 37 (17.3%) left them in the milking herd.  Other management options included the 

movement of affected animals into a paddock specifically isolated as a ‘hospital’ paddock 

(70; 32.7%), into a random paddock separate from healthy animals (49; 22.9%) or into a 

separate, scouring/wasting (‘sick’) mob (42; 19.6%).  Two farmers (0.9%) chose to graze 

affected animals with replacement heifers or calves. 
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Forty-four farmers (17.7%) attempted to treat cattle suspected or diagnosed with JD since 1 

January 2012.  The most common treatment administered was an antibiotic, typically 

oxytetracycline (Engemycin™, Bivatop™) or penicillin (Intracillin™), administered by 24 

farmers.  Twenty-one farmers reported that administration of an antibiotic resulted in no or 

‘little’ treatment response and three reported an initial ‘moderate/good’ response but with 

recurrence of clinical signs.  Eleven farmers administered an anthelmintic drench, with five 

reporting no response to treatment, four ‘little’ response and two farmers an initial 

’moderate/good’ response but with recurrence of clinical signs.  Seven farmers 

simultaneously administered both an antibiotic and anthelmintic drench to affected cows, 

with six farmers indicating no response and one reporting complete recovery with no 

recurrence of clinical signs.  One farmer each provided a vitamin B injection with no 

reported treatment response and pain relief (Flunixin®) with ‘little’ response reported.   

Herd-level MAP milk ELISA SP ratio 

As illustrated in Figure 7, within the study population, the herd-level milk ELISA SP ratio 

varied from 0.004 to 0.358 (median: 0.027; mean: 0.044).   

 

Figure 7.  Bar chart of the herd-level (pooled) MAP ELISA SP ratio in 457 study herds 

 

Association between herd-level SP ratio and within-herd Johne’s disease incidence 

Despite a general linear relationship between the herd-level SP ratio and the within-herd 

incidence of JD (Figure 8), 81.5% of the variance (R
2
) in the latter could not be accounted for 

by the former. 
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Figure 8. Scatterplot of pooled (herd-level) MAP ELISA SP ratio versus the within-herd Johne’s disease 

incidence of study herds (n=457). 

 

Association between herd-level SP ratio and herd-level presence of Johne’s disease 

The ‘optimum’ cutpoint in SP ratio for distinguishing between ‘affected’ and ‘non-affected’ 

herds was ≥0.030 (Figure 9).  At this cutpoint, the combination of the sensitivity and 

specificity of detection of affected herds was maximized at 68.5% (95% CI: 62.3%, 74.2%) 

and 79.4% (73.3%, 84.7%), respectively.  The probability that a randomly selected ‘affected’ 

herd had a greater SP ratio than a randomly selected ‘non-affected’ herd (i.e. the area under 

the curve; AUC) was 78.9% (74.7%, 83.1%).  
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Figure 9. ROC curve for increasing cutpoint of herd-level (pooled) MAP ELISA SP ratio for the detection of a 

New Zealand dairy herd containing one or more cases of farmer-diagnosed Johne’s disease (n=457). 

 

However, the ‘optimal’ cutpoint as calculated from a ROC curve may not be appropriate as it 

cannot be assumed that the economic consequence of a false positive result (i.e. a truly 

‘non-affected’ herd mistakenly diagnosed as ‘affected’) is equal to that of a false negative 

result.  As illustrated in Figure 10, the specificity of detection of an ‘affected’ herd increased 

as the SP ratio cutpoint increased until ≥0.030, at which the parameter plateaued.  In 

contrast, the sensitivity progressively decreased as the cutpoint in SP ratio decreased to 

≥0.110. 

 

Figure 10. Sensitivity-specificity plot of the herd-level diagnosis of one or more cases of Johne’s disease 

based on increasing herd-level (pooled) MAP ELISA SP ratio cutpoint. 

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

1-Specificity

S
e
n
s
it
iv

it
y

lr.eta = 0.480

Area under the curve: 0.789

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

0
.0

0
5

0
.0

1
0

0
.0

1
5

0
.0

2
0

0
.0

2
5

0
.0

3
0

0
.0

3
5

0
.0

4
0

0
.0

4
5

0
.0

5
0

0
.0

5
5

0
.0

6
0

0
.0

6
5

0
.0

7
0

0
.0

7
5

0
.0

8
0

0
.0

8
5

0
.0

9
0

0
.0

9
5

0
.1

0
0

0
.1

0
5

0
.1

1
0

S
e

n
si

ti
v

it
y

/s
p

e
ci

fi
ct

y

Herd-level (pooled) ELISA SP ratio

Specificity

Sensitivity



37 

 

Risk factors for farmer-diagnosis of Johne’s disease (herd-level) 

There were 188 control and 117 case study herds evaluated.  Sixteen uncorrelated potential 

variables from 95 screened by univariable logistical regression analysis were associated with 

a herd-level SP ratio of ≥0.05 and one or more cases of clinical Johne’s disease on a study 

farm (p≤0.20) (Tables 17 and 18) and included in the multivariable model.  Variables 

significantly positively associated a ‘case’ herd were: transport of replacement heifers off-

farm between January and June 2013 (i.e. at ≥5 months of age) relative to prior to January 

2013 (i.e. at <5 months of age); increasing herd size and the raising of calves on the property 

of birth for at least one month post-weaning (Table 19).  Variables positively associated with 

a ‘control’ herd were: the predominant breed of cow in the herd being Friesian or Kiwi-cross 

(Friesian-Jersey cross) relative to Jersey; herd location in the Bay of Plenty/Gisborne or 

Waikato regions (North Island) relative to the West Coast region (South Island) and the 

purchase or lease of one or more dairy bulls since the 1 January 2012. 

Table 17. Description, mean and standard deviation (SD) of continuous risk factors significant (p≤0.20) after 

univariable analyses, in case (n = 117) and control (n = 188) study herds. 

 

 

Continuous risk factors 

Case  Control   

p n Mean SD n Mean SD 

Herd size  117 578 546 188 351 228 <0.01 
        

Years property has been grazed by dairy cattle 92 46.5 37.0 138 48.5 32.8 0.15 
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Table 18. Description of categorical risk factors significant (p<0.20) after initial univariable analyses, in case 

(n = 117) and control (n = 188) study herds. 

 

 

Categorical risk factors 

 

Sub-category 

Case herds  Control  herds   

p n n 

Predominant breed in study herd Friesian 24 72 <0.01 

Jersey 35 31 Ref 

Kiwi-cross 49 69 0.20 
     

The predominant source of milk fed to pre-

weaned calves in 2012 

Whole milk/waste milk 5 5 0.37 

Milk replacer 8 5 0.06 

 Other 100 177 Ref 
     

Month of replacement heifer transport to 

off-farm grazing 

<1 January 2013 40 86 Ref 

≥1 January 2013 41 52 0.06 
     

Regional study herd location Auckland/Northland 6 6 0.55 

Bay of Plenty/Gisborne 3 21 <0.01 

 Waikato 10 39 <0.01 

 Taranaki 24 33 0.08 

 Hawkes Bay/Manawatu 12 27 <0.01 

 Nelson-Marlborough 1 4 0.08 

 Canterbury 14 20 0.10 

 Westland 22 15 Ref 
 

Otago 9 9 0.48 

 Southland 16 14 0.60 
     

Farmer association with study herd Sharemilker 14 34 0.21 

Owner 90 142 Ref 

 Manager 5 6 0.66 

 Other 8 6 0.17 
     

Distance from milking parlour to calf rearing 

facility 

Same/adjacent building 3 3 0.77 

5-20 metres 18 36 0.21 

 20-100 metres 53 96 0.20 

 >100 metres 40 51 Ref 
     

Predominant source of colostrum to pre-

weaned calf = own dam 

Y 73 74 <0.01 

N 44 114 Ref 
    

 

Predominant source of colostrum to pre-

weaned calf = randomly pooled cows 

Y 10 29 0.08 

N 107 159 Ref 
    

 

Calves raised together in a rearing shed 

without pens 

Y 108 180 0.02 

N 9 8 Ref 
     

Weaned calves raised on-farm for a minimum 

of one month post-weaning 

Y 15 44 0.03 

N 98 142 Ref 
    

 

Source of water to weaned calves = town 

water 

Y 109 166 0.10 

N 8 22 Ref 
    

 

Source of water to replacement heifers = 

spring 

Y 104 142 <0.01 

N 13 46 Ref 
     

Dairy calves purchased in 2012/2013 season 

 

Y 109 184 0.04 

N 8 4 Ref 
     

Dairy bulls purchased in 2012/2013 season Y 92 131 0.09 

 N 25 57 Ref 
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Table 19. Multivariable logistic regression analysis for associations between herd-level risk factors and a 

herd-level SP ratio of ≥0.05 and one or more cases of clinical JD in New Zealand dairy herds (n=305). 
 

SE(β) = Standard error of the Beta-coefficient 

Β = Beta-coefficient 

* = statistically significant (p≤0.10) 

 

Questionnaire 2: Historical herd management 

Farm demographics – 2009/2012 to 2012/2013 

Of the 218 study farmers who completed Questionnaire 2 and indicated whether the 

effective area of the farm had changed within the previous three years, 8 farms had 

increased in size, by a mean of 130 acres (S.D. 157 acres), while 16 had decreased in size, by 

a mean of 130 acres (S.D. 113 acres). 

 

2009 calving period 

Of the 207 study farmers who indicated whether the timing of calving had changed within 

the previous three years, one spring-calving herd each had become an autumn-calving and a 

non-seasonal town supply herd, respectively, and two mixed/year-round herds had become 

spring-calving herds. Twenty-three of 217 study farmers (10.6%) indicated that 

management of the springer mob in 2009 differed from that applied in 2012.  The difference 

Risk factors Sub-category β SE (β) p OR 95% CI 

Month of replacement heifer 

transport to off-farm grazing 

<1 January 2013 - - - Ref - 

≥1 January 2013 1.41 0.45 <0.01* 4.10 1.70, 9.87 
       

Predominant breed in study herd Friesian -2.37 0.58 <0.01* 0.09 0.03, 0.29 

Jersey - - - Ref - 

 Kiwi-cross -1.53 0.52 <0.01* 0.22 0.08,  0.60 
       

Regional study herd location Auckland/Northland -0.42 1.03 0.68 0.66 0.09, 4.91 

 Bay of Plenty/Gisborne -2.96 1.16 0.01* 0.05 0.01, 0.51 

 Waikato -2.07 0.87 0.02* 0.13 0.02, 0.70 

 Taranaki -0.99 0.78 0.20 0.37 0.08, 1.71 

 Hawkes Bay/Manawatu -1.51 0.88 0.09 0.22 0.04, 1.25 

 Nelson-Marlborough -1.28 1.56 0.41 0.28 0.01, 5.96 

 Canterbury -1.51 0.91 0.10 0.22 0.04, 1.32 

 Westland - - - Ref - 

 Otago -1.19 0.96 0.22 0.30 0.05, 2.01 

 Southland 0.16 0.84 0.85 1.17 0.22, 6.15 
       

Herd size (log)  1.97 0.42 <0.01* 7.18 3.13, 16.47 
       

Weaned calves raised on-farm for a 

minimum of one month post-

weaning 

Y 0.95 0.54 0.08* 2.57 0.89, 7.41 

N - - - Ref - 

       

Dairy bulls purchased in 2012/2013 

season 

Y -1.01 0.44 0.02* 0.37 0.15, 0.87 

N - - - Ref - 
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in management principally involved the feeding of less or more feed and movement of the 

springer mob through a herd home, wintering barn or the milking parlour for drafting and 

teat-spraying. 

 

2009 pre-weaning calf rearing facilities/’calf pens’ 

Two-hundred and five of the 217 study farmers who completed Questionnaire 2 (94.5%) 

raised weaned calves on their property between birth and weaning in 2009.  Overall, the 

mean number of calves raised on-farm increased by 10 calves from 2009 to 2012 (S.D. 54 

calves; min: 360 calves less; max: 218 calves more).  In 2009, 11 farmers housed calves in a 

completely different calf rearing facility to that used in 2012, while 19 farmers used the 

same building but it had been renovated, upgraded, extended or altered since 2009.   

 

Of 134 study farmers who indicated whether the distance between the calf rearing facility 

and the milking parlour had changed from 2009 to 2012, the rearing facilities on six farms 

were further away from the milking parlour in 2012, while two farmers had facilities closer 

in 2012 than in 2009.  Nine of 139 study farmers (6.5%) had changed the source of water to 

pre-weaned calves in the calf rearing facility from 2009 to 2012.  The person responsible for 

feeding the pre-weaned calves while housed in the calf rearing facility had changed on 53 of 

218 study farmers (24.3%) from 2009 to 2012.   

 

2009/2010 post-weaning calf rearing (‘calf paddocks’) 

One-hundred and seventy-one of the 220 study farmers that completed Questionnaire 2 

(79.0%) raised calves for a minimum of one month after weaning on the home-farm in 2009.  

Of these 10 farmers (5.8%) had transported calves off-farm within one month in 2012, while 

10 farmers that transported weaned calves off-farm in 2009, reared weaned calves on-farm 

in 2012.  Twenty of 193 study farmers (10.4%) grazed weaned calves on completely 

different paddocks in 2012 as those utilised in 2009, while 94 farmers (48.7%) used some 

fresh paddocks in 2012 and 75 farmers (38.9%) used the same calf paddocks in 2012 as 

those used in 2009.  Four farmers did not know whether the calf paddocks used in 2012 

were the same as those used in 2009.  Of the twenty-eight farmers who deliberately 

sprayed effluent over the calf paddocks in 2009, fifteen continued to do so in 2012.  
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Although run-off from the milking parlour spread onto the calf paddocks on eight farms in 

2009, this continued on only two of these properties in 2012. 

 

2009/2010 replacement heifer grazing (‘heifer paddocks’) 

One-hundred and ninety-nine farmers provided the number of home-bred calves raised as 

replacement heifers in 2009.  Overall, the mean number of replacement heifers increased 

by 5 animals from 2009 to 2012 (S.D. 33 animals; min: 155 animals less; max: 150 animals 

more).   

 

Discussion 

This research represents the most comprehensive investigation of Johne’s disease (JD) in 

New Zealand dairy cattle since a national survey undertaken by Norton et al in 1999 (thesis 

published 2007).  A herd-level incidence of JD of 54.3% and mean within-herd incidence of 

0.47% (S.D. 0.76%) described in this report are generally consistent with those reported 

previously in New Zealand (Norton et al, 2009) and elsewhere (Cetinkaya et al, 1998; 

Muskens et al, 2000; Adaska and Anderson, 2003; Tiwari et al, 2006).  Norton et al (2009) 

found 47% of 427 lower North Island farmers had diagnosed one or more cases of JD in their 

herd within the previous five years, with a median annual incidence of clinical cases of 

0.31/100 cow years. 

Farmer awareness of the typical clinical signs of JD in dairy cattle appears to have improved, 

with 89.3% of study farmers listing one or more typical clinical signs in the current survey, 

relative to 68% of farmers lacking confidence in diagnosing JD in the 1999 survey (Norton et 

al, 2007).  On the 43.6% of study farmers (phone survey) that had a management plan for 

JD, over 80% predominately involved the early identification and removal of cows with 

clinical signs of JD.  Relative to 1999, farmers in 2012 were more likely to move affected 

animals into a ‘hospital’ paddock, a random paddock separate from healthy animals or a 

‘sick’ mob, than cull the animal immediately or leave it in with the milking herd until 

disposal.  A similar proportion of farmers (0.9%) grazed affected animals with young stock 

prior to disposal. 
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A single, pooled milk ELISA result per study herd was evaluated to determine whether it may 

potentially act as a useful diagnostic test for the herd-level presence of JD and/or an 

indication of the within-herd incidence of JD in New Zealand dairy herds.  The optimal ELISA 

SP ratio cutpoint for the detection of a herd-level presence of JD was ~0.030, as determined 

using a ROC curve.  At this cutpoint, the combination of the sensitivity and specificity of 

detection of affected herds was maximized at 68.5% (95% CI: 62.3%, 74.2%) and 79.4% 

(73.3%, 84.7%), respectively.  However, the ‘optimal’ cutpoint, as calculated from a ROC 

curve, may not be appropriate as it cannot be assumed that the economic consequence of a 

false-positive result (i.e. a truly ‘non-affected’ herd mistakenly diagnosed as ‘affected’) is 

equal to that of a false-negative result.  Nonetheless, a Se-Sp plot indicated that, while the 

sensitivity of detection decreased as the SP ratio cutpoint was increased above ~0.030, the 

specificity plateaued, indicating there was little benefit in revising the optimal cutpoint as 

provided by the ROC curve.  Although there was a general linear relationship between the 

milk ELISA SP ratio and the within-herd incidence of JD, the former only explained 18.5% of 

the latter, indicating the use of the milk ELISA SP ratio (based on a single, pooled sample) as 

representative of the incidence of JD in a herd should be applied with care. 

One challenge of risk factor studies, such as that reported, is the correct classification of 

herd JD status.  In this study, herds were categorised into ‘case’ and ‘control’ partially based 

on farmer identification of one or more cases of JD since 1 January 2012.  However, farmer 

misclassification/misdiagnosis of disease status was a potentially significant source of bias 

(i.e. false-negative and false-positive diagnoses).  An attempt was made to improve the 

specificity of farmer diagnosis through a blinded investigation of farmer knowledge of the 

typical clinical signs of JD.  Study farmers also had to have had primary responsibility for the 

dairy herd for a minimum of three years.   

Johne’s disease has a long incubation period, with animals infected as calves unlikely to 

demonstrate clinical signs of disease until, typically, a minimum of 3+ years of age.  

Therefore, the use of calf and heifer rearing practices applied in the 2012/2013 lactation 

season to develop potential risk factors for herd-level JD measured within the same season 

may not be appropriate and an evaluation of whether calf and heifer management had 

changed markedly on those study farms where there had not been a partial or whole-herd 

changeover within the previous three years was considered valuable.  With the exception of 
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whether the person responsible for feeding the pre-weaned calves had changed within the 

previous three years, specific management practices changed on less than 10% of study 

farms from the 2009/2010 to the 2012/2013 lactation season.  Based on this crude 

evaluation, it was concluded that the calf and heifer rearing practices described in 

Questionnaire 1 were representative of those used three years prior and appropriate for the 

risk factor analysis. 

New Zealand study: risk factors significantly associated with a ‘case’ herd 

Variables significantly positively associated a ‘case’ herd were: transport of replacement 

heifers off-farm between January and June 2013 (i.e. at ≥5 months of age) relative to prior 

to January 2013 (i.e. at <5 months of age); increasing herd size and the raising of calves on 

the property of birth for at least one month post-weaning (Table 19).  Variables positively 

associated with a ‘control’ herd were: the predominant breed of cow in the herd being 

Friesian or Kiwi-cross (Friesian-Jersey cross) relative to Jersey; herd location in the Bay of 

Plenty/Gisborne or Waikato regions (North Island) relative to the West Coast region (South 

Island) and the purchase or lease of one or more dairy bulls since the 1 January 2012. 

Increasing herd size 

A consistently identified risk factor for the herd-level presence of JD has been increasing 

herd size (Collins et al, 1994; Jakobsen et al, 2000; Wells and Wagner, 2000; Daniels et al, 

2002; Koren et al, 2005; van Weering et al, 2005).  It has been hypothesized that a single 

cow excreting MAP is more likely in a larger herd and there will be exposure to a larger 

number of naïve animals in a larger herd relative to a smaller herd.  Norton et al (2009) also 

assumed that, within larger herds, relatively more animals are under consistent observation 

and are thus clinical cases are more likely to be observed.  Cross-sectional surveys of US 

dairy herds have also found that commercial herds were 38.4 times more likely to be MAP-

infected relative to registered (breeding) herds (Obasanjo et al 1997).  It was hypothesized 

that farming for commercial milk production was more likely to result in the retention of 

infected animals within the herd as long as their production was acceptable.  The average 

dairy herd size in New Zealand has continued to increase since the late 1980s and this trend 

is unlikely to change so recommending a reduction in herd size as a JD management action 

is impractical. Therefore, further analysis of this risk factor to determine whether larger 
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herds are more likely to implement higher risk practices for MAP transmission may be of 

benefit. 

Raising of calves on property of birth for a minimum of one month post-weaning and; 

Replacement heifer calf transport off-farm 

 

The maintenance of recently weaned replacement heifer calves on the study property of 

birth for at least one month post-weaning was significantly associated with the presence of 

a ‘case’ herd on the same property.  Moreover, the maintenance of replacement heifer 

calves on-farm until at least January 2013 (i.e. ≥5 months of age) was also significantly 

associated with a higher risk of JD in the milking herd.  Although the management of those 

calves transported off-farm within one month of weaning was not specifically requested, 

this variable may represent the movement of calves at an earlier age to a relatively ‘low risk’ 

environment off-farm with little to no exposure to pastures contaminated with faeces from 

adult cattle, relative to grazing on the milking platform on the home-farm. However, a 

significant association between effluent application on calf pastures and/or grazing of calves 

on the milking platform and a ‘case’ herd status was not found. Therefore, further analysis 

of these risk factors to determine possible associations with the main routes of MAP 

transmission (i.e. colostrum, milk and faecal-oral) is warranted.  

Predominant herd-level dairy breed  

A consistently identified risk factor for the herd-level presence of JD has been the presence 

of Jersey cattle as the predominant breed within a dairy herd, both in New Zealand and 

internationally (Cetinkaya et al, 1997; Jakobsen et al, 2000; Norton et al, 2009).   This risk 

factor was also identified as significant within the current study with 10.7 and 4.6 times 

lower odds of JD diagnosis in predominately Friesian or Friesian-Jersey cross (‘Kiwi-cross’) 

herds, respectively.  Published references and anecdotal reports have also indicated that 

other Channel Island breeds, such as Guernsey (Withers 1959; Cetinkaya et al 1997a), 

Brahman (Olcott et al 1991; Roussel et al 2005) and Shorthorn cattle and Scottish Blackface, 

Shetland, Colbred (Cranwell 1993) and fine wool breeds of sheep (Mainar-Jaime and 

Vazquez-Boland 1998; Lugton 2004a) also have an increased susceptibility to the 

development of clinical JD relative to other breeds (Clarke 1997).  Despite this, the cause(s) 
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of the apparent increased susceptibility to MAP infection and development of clinical JD in 

certain breeds is still unclear.  

 

Herd geographic location 

A significant positive association has been identified between spatial herd distribution and 

MAP infection in a number of species, including dairy cattle in the United States and Norway 

(Wells and Wagner 2000; Fredriksen et al 2004), wild rabbits in Scotland (Judge et al 2005) 

and black goats in North Korea (Lee et al 2006).  Reasons for this relationship remain 

contentious and an association between iron availability, soil pH and MAP survival has been 

widely discussed.  To scavenge iron in limiting environments, most mycobacterial species 

produce the lipid-soluble siderophore mycobactin and the water-soluble siderophore 

exochelin (Harris and Barletta 2001).  However, MAP is a mycobactin auxotroph, 

synthesizing exochelin only, and so appears to be susceptible to a lack of iron.  It has been 

assumed that, as the solubility of iron increases as pH decreases, iron is more readily 

available to all microorganisms, including MAP, in an acidic environment (Johnson-

Ifearulundu and Kaneene 1997).  Soils are ingested with pasture and it was hypothesized 

that the dietary intake of iron could promote the survival of MAP in the environment and so 

improves the likelihood of bacterial transmission. 

 

In the first report of an association between geographic region and the occurrence of JD, 

Smythe (1935) claimed the disease did not occur in cattle along the southeast coast of 

England due to the predominant fine Aeolian sand soil type (pH = 7.0).  Evidence of a 

positive relationship between acidic soils and the herd-level presence of MAP has 

subsequently been published by researchers investigating JD in cattle, sheep and goats in 

the United States, Australia and Spain (Johnson-Ifearulundu and Kaneene 1999; Reviriego et 

al 2000; Whittington et al 2004).  Moreover, Johnson-Ifearulundu and Kaneene (1998) 

reported the application of lime to pastures resulted in a ten-fold decrease in the odds of a 

US dairy herd being positive for MAP.  However, this relationship could not be replicated in 

a later Australian study in the context of survival of MAP in the environment rather than the 

occurrence of clinical JD (Whittington et al 2004).  Lugton et al (2004b), in a comprehensive 

review of the effect of micro- and  macronutrients on clinical JD, concluded that ‘the fact 
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that an excess of iron [was] insufficient ... to exacerbate clinical expression [of JD] in cattle, 

suggests that other unidentified nutritional factors may be involved’. 

 

Purchase of lease of one or more dairy bulls 

The primary method by which MAP is spread between dairy herds is via animal movements.  

A ‘closed’ herd is defined as one where there is no introduction of dairy cattle onto the 

property at any time, regardless of the number, age, sex and likely time they would spend 

on-farm.  Maintenance of a closed herd is the most effective way to prevent entry of MAP 

via purchased cattle.  There are few New Zealand dairy herds that can truly be classified as 

‘closed’.  As a minimum, many farmers will purchase or lease bulls for the natural mating 

period.  Therefore, a significant association between the purchase/lease of at least one dairy 

bull in the 2012/2013 season and a herd-level SP ratio of <0.050 and no farmer-diagnosed 

clinical disease is unexpected. This risk factor may represent a currently unknown 

management practice or represent a spurious association.   

 

‘High risk’ practices for MAP transmission in dairy cattle based on international literature 

The frequency of contact, whether direct or indirect, between adult dairy cattle and calves 

has been found to have a significant association with the herd-level presence of MAP and/or 

clinical JD (Collins et al 1994; Obasanjo et al 1997; Wells and Wagner c2000; Berghaus et al 

2005; Nielsen and Toft 2007).  Therefore, JD management in dairy cattle focuses on the 

prevention of contact between adult cattle and calves from birth until 6-18 months of age 

(Collins and Morgan 1992; Dorshorst et al 2006).  Questionnaire 1 focused on the collection 

of information around potential routes of MAP transmission from adult cows to 

calves/replacement heifers.  Although a number of risk factors found to be associated with 

MAP transmission in the international literature were not found to be significantly 

associated with the herd-level presence of JD in this study, the discarding of potential ‘high 

risk’ practices as unlikely to contribute to MAP transmission on New Zealand dairy farms 

may be premature if their use is reasonably common and their importance makes biological 

sense. 

Post-birth calf removal from dam 
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The proportion of farmers that removed calves from their dams once daily (or typically 

between 12-24 hours post-birth) was higher in the present survey (74.4%) relative to the 

1999 survey (57%).  Goodger et al (1996) found a significant association between the 

removal of calves from their dams soon after birth and a reduced herd-level risk of MAP.  A 

recent US study confirmed that there is a 1.87-4.06 times higher odds of MAP 

contamination of the teat surface of freshly calved cows if the dam is shedding MAP in her 

faeces (Pithua et al, 2011), higher if the dam has a “very high” faecal shedding rate of MAP 

(such as those with clinical disease). This supports the theory that the faecal contamination 

of teat surfaces is believed to facilitate MAP transmission calves permitted to suckle 

naturally (Merkal et al, 1985).  Calves able to suckle “foster” or cows other than their dam 

while in the calving paddocks are also at increased risk of being MAP-infected.  However, 

the likely predominant source of MAP transmission in this situation (i.e. faecal-oral or trans-

mammary) has not been determined.  

However, the removal of calves from their dam pre-suckle, requiring consistent observation 

and multiple ‘pick-ups’ per day, may be challenging on most commercial New Zealand dairy 

farms, possibly requiring the employment of additional labour (Westacott, 2012).  Australian 

herdowners/ managers nominated the required removal of calves from their dams within 

12 hours of birth as the most difficult element of a recommended Johne’s disease control 

program (Ridge et al, 2010). 

 

Effluent transfer to pre-weaned calf rearing facility 

Based on a recent systematic review, contact with adult cow faeces appears to be the most 

important risk factor for MAP transmission in dairy calves, with an odds ratio of between 4.6 

and 30.5 (Doré et al, 2012).  Contamination of the pre-weaning calf rearing facility through 

exposure to faeces from infected cattle within 3-10 days of birth has been found to be 

associated with a positive MAP status in calves born from infected dams (Benedictus et al, 

2008).  However, this survey found that effluent transfer to the pre-weaning calf rearing 

facility on New Zealand dairy farms is rare (2.1% of study farms) and is unlikely to pose a 

significant, overall transmission route of MAP. 

 

Use of colostrum from ‘low risk’ cows and the use of milk replacer 
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Calves are fed colostrum during the first days of life to obtain the IgG antibodies that are 

essential for healthy immune function.  Colostrum is a macrophage-rich environment and, 

as MAP is an intracellular bacterium within macrophages, colostrum is considered of 

particularly high risk to suckling calves.  Although the mechanisms by which MAP may 

contaminate colostrum are still poorly understood, infected faeces may contaminate teat 

skin and/or freely circulating MAP-infected macrophages may pass into the mammary gland 

via the hematogenous route (Pithua et al, 2011).   

 

Stabel (2008) demonstrated that calves born from subclinically affected cows naturally 

infected with MAP were more likely to be test-positive via tissue culture, at 12 months of 

age if fed colostrum from their dam versus similar calves fed pooled colostrum from 

healthy, test-negative cows.  Collins et al (2010), as part of a larger, successful management 

plan for Johne’s disease in US dairy herds, recommended  calves be fed a minimum of 3-4 

litres of colostrum from test-negative cattle by bottle or oesophageal tube, within 6 hours of 

birth.  Pooled colostrum was not allowed to be fed and colostrum from cows that were test-

positive for MAP was discarded (Collins et al, 2010).  

In a US study, calves fed raw bovine colostrum had a higher risk of infection with MAP than 

calves fed a commercial colostrum replacement product (Pithua et al, 2009).  Colostrum 

replacement products, made from whey protein concentrate and containing bovine globulin 

protein, are available to feed replacement calves as a low-risk alternative to fresh day 1 

colostrum from on-farm cows.  A recent US study found there was no significant difference 

between cows fed a commercial colostrum replacer at the time of birth from cows fed raw 

bovine maternal colostrum as calves with respect to overall risk of death, culling, lifetime 

milk yield or breeding performance (Pithua et al, 2010).  Despite this, currently, these 

products do not appear to have been commonly used under New Zealand conditions. 

Calves were fed colostrum pooled from cows selected conveniently (i.e. had calved within 

the previous 3-4 days) and/or from their dam on all study farms.  Only 3.1% of study farmers 

provided colostrum from animals considered at ‘low risk’ of MAP excretion (e.g. heifers) and 

always in combination with colostrum sourced from randomly pooled cows and/or the calf’s 

dam.   
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Collins et al (2010), as part of a larger successful, long-term JD management plan in multiple 

US dairy herds, recommended that only pasteurized milk be provided to the calves in the 

form of commercial milk replacer or on-farm pasteurised milk.  In this survey, only 22 study 

farmers (4.2%) fed milk replacer, either with or without whole vat milk and/or colostrum to 

their replacement calves in the 2012/2013 lactation season.  This compares to an estimated 

59% of US dairy farmers, with reduced cost, consistency of product and ease and flexibility 

of storage reported as the main reasons for milk replacer use (Heinrichs et al, 1994). 

Therefore, if milk and colostrum are considered significant sources of MAP transmission to 

New Zealand dairy calves, the common use of apparent ‘high risk’ sources highlighted in this 

study may indicate that farmer education in this area of calf management could have 

widespread impact.  However, a recent systematic review has questioned the importance of 

this transmission route (Doré et al, 2012). The authors concluded that focusing on 

minimizing the faecal transmission of MAP from adult cattle to calves <6-12 months of age 

may be of higher importance than colostrum and milk management. 

 

Grazing of weaned calves on the milking platform 

In this study, pre-weaned and/or weaned dairy calves on 82.3% of study herds were grazed 

on the pastures supporting the milking herd during the lactation season (i.e. the ‘milking 

platform’).  As, based on a recent systematic review, contact with adult cow faeces appears 

to be the most important risk factor for MAP transmission in dairy calves, this is considered 

a ‘high risk’ practice (Doré et al, 2012).  However, in a recent Australian study, 

herdowners/managers nominated maintaining calves away from grazing land, fodder or 

water contaminated by faeces from adult cattle until the calves were at least 12 months of 

age as the second most difficult element of the recommended control program, after 

removing calves from their dams within 12 hours of birth (Ridge et al, 2010). 

 

Contamination of calf and heifer paddocks with effluent 

In a typical New Zealand pastoral, spring-calving dairy herd, the milking herd will excrete 

between 5% and 15% of their total daily faecal output on the dairy yard (Cameron and 

Trenouth, 1999).  Following milking, the yards will generally be washed down with a high-

pressure hose creating a diluted mix of water, faeces and urine (“effluent”).  Historically, 
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treatment of effluent involved a two-pond system which combined an anaerobic and 

facultative pond.  Although this system effectively removed sediment, high concentrations 

of nutrients remained and began to have visible impacts on surface-water and ground-water 

quality (Houlbrooke et al, 2004).  In response to the introduction of the Resource 

Management Act (RMA) in 1991, the spraying of liquid effluent and spreading of solid dairy 

waste onto New Zealand dairy pastures has gained popularity, with an estimated 90% of 

4,600 Waikato dairy farmers now applying this practice.  The two-pond treatment system, 

with discharge to a nearby running water source, has been phased out by local regulatory 

authorities and is now regarded as a discretionary activity by regional councils.   

 

The aim of the land application of effluent is to utilise the soil/plant system to absorb, filter 

and break-down all waste components within the effluent.  Moreover, dairy effluent 

contains nitrogen, phosphorus, potassium, magnesium, sulphur and trace elements and acts 

as a form of natural fertiliser and there can be marked increases in the yield of pastures that 

have below optimum fertility (Goold, 1980; Hawke and Summers, 2003).  Commonly, small, 

self-propelled irrigators are used to spread the effluent at varying speeds across selected 

dairy pastures. 

 

However, the application of raw effluent to dairy pastures is also an efficient method of 

spreading concentrated faeces contaminated with MAP, which is of considerable concern if 

applied prior to grazing of susceptible animals (< 12-18 months of age).  A large study of 108 

Minnesota dairy farms found that a predictable location to recover MAP isolates was in 

alleyways and manure storage areas (Raizman et al, 2004; Lombard et al, 2006).  After the 

controlled application of MAP-contaminated manure to a variety of soil types and 

environmental conditions, it was found that MAP tends to remain in the uppermost soil 

layers and on grass, indicating the spraying of effluent on dairy pastures represents a clear 

hazard to susceptible livestock (Salgado et al, 2011).  Moreover, MAP was more likely to be 

detected in the run-off from pastures with a higher slope, indicating contaminated 

water/effluent runoff could affect down-slope pastures, particularly after heavy rainfall 

(Salgado et al, 2013). In the 1999 survey, effluent was applied to pastures that were 

accessible by calves on 24% of properties and a similar proportion was identified in the 

current survey (23.6%), indicating this management practice is still relatively common.  The 
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most common time interval from effluent application to grazing in the 2012/2013 lactation 

season was 1-3 months (44.0% of study herds), while this interval was 3-4 weeks in 1999.   

 

Grazing of other livestock on calf and heifer paddocks 

A recent systematic review evaluating evidence for an age-relative susceptibility to MAP in 

dairy cattle concluded that 73.7% of calves exposed to MAP before the age of 6 months 

eventually developed clinical JD, whereas 19.3% of cattle exposed after 12 months of age 

eventually developed clinical signs of disease (Windsor and Whittington, 2010).  Therefore, 

although the focus of any JD management plan should be on calves <6 months of age, the 

management of replacement heifers both on the home-farm and at off-farm grazing should 

also be considered. 

 

As beef cattle and deer can also be infected with and shed Type II (bovine) MAP in their 

faeces, the grazing of dairy calves and replacement heifers with beef cattle >24 months of 

age or deer of any age should be considered a ‘high risk’ management practice if the JD of 

these animals is unknown.  However, this study found that the grazing of weaned calves or 

replacement heifers with beef cattle or deer of any age-class occurred on <5% of study 

farms or graziers contracted by those farmers, with the majority of co-grazing consisting of 

dairy cattle of various age-classes. 

 

In his 2007 thesis, S Norton stated that “a nationally coordinated control approach to 

controlling JD in New Zealand dairy herds is not justified.”  Based on an economic analysis of 

available control programs, Norton concluded that the financial loss associated with JD on 

most affected farms is unlikely to warrant an industry-wide control effort.  That author also 

predicted that “in the longer term, for example 20 years, the disease will, most likely, 

continue it’s slow but steady spread.  Infertility and mastitis will continue to rank highest as 

animal health issues, while JD will occupy a somewhat lower position in the ranking…”  

Based on the data collected in the current study, it appears that Norton’s prediction was 

correct with little evidence of a dramatic increase in the herd-level or median within-herd 

incidence of JD in New Zealand dairy herds.  However, at least one herd with a within-herd 

incidence of >1.5% currently exists in all regions of New Zealand, with a maximum of 6.2% 

recorded.   
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The current predominant management practice of early culling of affected animals 

implemented by farmers is woefully inadequate to combat this disease effectively and, 

while a national scheme is likely unwarranted, an increased focus on the education of 

affected farmers on the effective management of JD is required.  This report has highlighted 

the myriad ways in which New Zealand dairy farmers choose to raise their replacement 

heifer calves.  The result is a differing importance of the various possible transmission 

routes of MAP to calves and the necessity to develop management plans that are specific to 

each farming operation.  An increased veterinary, as well as farmer, knowledge of JD 

management is essential to this process and a 2014 VetScholar course based on a 

comprehensive resource manual is being developed to provide this service.  Also useful 

would be the ability to identify and target herds that are experiencing or at highest risk of 

experiencing economically significant levels of JD.  The recent development and refinement 

of a bulk-milk ELISA may, in the future, offer a relatively low cost method for industry to 

routinely screen herds via the existing herd-testing scheme, allowing the identification of 

such herds and offer targeted management advice via each herd’s primary veterinarian. 
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APPENDIX 1: Phone survey 

 

Hello my name is    from Versus Research Ltd and we are conducting a short 

survey on Johne’s disease in New Zealand dairy cows.  This industry-good project has been 

funded by the Johne’s Disease Research Consortium, a partnership between DairyNZ and 

other industry bodies aimed at reducing the effect of Johne’s disease in New Zealand.  

 

May I ask you some quick response questions which take around about 5 minutes. Is now a 

suitable time? 

 

1. Are you primarily responsible for the management of the dairy herd with the 

participant code of (ppt code) at the physical address of   (Address 1; Address 2; 

Address 3)           Yes/No 

(No – can I please speak to him/her; more appropriate time to call back…) 

(Wrong ppt code – thank caller; discontinue survey) 

 (Yes – continue to Question 1a) 

       (Correct ppt code; wrong address – confirm physical address details – update and 

continue to Question 1a) 

 1a. Whom am I speaking to?         ) 
 

2. Have you had the primary responsibility for management of the dairy herd on this 

property on a continuous basis for the last three years?       Yes/No 

(Text box for interviewer to enter additional information as required) 

 

3. Has greater than 10% of the milking herd been brought in or purchased in the last 

three years, not including the replacement heifers (i.e. has there been a partial or 

whole-herd change-over)?         Yes/No 

(Text box for interviewer to enter additional information as required) 

(Interviewer note: “A “whole- or partial-herd change-over” usually occurs after someone 

new takes over the property) 
 

4. What was the average size of the dairy herd this (2012/2013) season?    

or  Don’t know 

(Interviewer note: The typical season for a spring-calving dairy herd is from 1 June to 31 

May. 

“Average size” = average number of cows milked in the dairy herd in the 2012/2013 

season) 
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5. What is the predominant breed in your dairy herd? (read all and circle one) 

a. Friesians (or Holstein or Holstein-Friesian or black-and-whites) 

b. Jerseys (or browns) 

c. Ayrshires 

d. Cross-breds (two or more breeds cross-bred, sometimes called “first-crosses”) 

e. Other (         ) 

f. Don’t know 
 

6. Overall, how would you rate Johne’s disease as far as your dairy herd is concerned? 

(read all and circle one) 

a. Serious concern 

b. Moderate concern 

c. Minor concern 

d. No concern 

e. Don’t know/Don’t care 
 

7.  Has clinical Johne’s disease been suspected or diagnosed in any dairy cows on your  

             property in the last five (5) years (i.e. since January 2008)?   

a. Yes 

b. No 

c. Don’t know/Don’t know what Johne’s disease is 
 

 If Yes -  

7a. What has been the total number of dairy cows suspected or diagnosed 

with clinical Johne’s disease on your property in the current season 

(2012/2013)?      or Don’t know 
 

If No – continue to question 8. 

 

8. Is there a management plan in place for Johne’s disease in your dairy herd? Yes/No 

(Interviewer note: “management plan” can be formal or informal) 
 

If Yes -  

8a. How do you control/manage Johne’s disease in your dairy herd? 

(no prompt and circle all that apply) 

a. Test and cull 

b. Selective colostrum feeding 

c. Other calf management 

d. Don’t know 

e. Other:         
 

8b. How many years has this management plan been applied?   years  or 

Don’t know 

If No – continue to question 9. 
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9. In your own words, describe the clinical signs that are typical of a dairy cow with 

Johne’s disease (no prompt and circle all that apply): 

a. Don’t know 

b. Diarrhoea/scouring 

c. Ill-thrift/wasting 

d. Swollen jaw/bottle jaw 

e. Other:        
 

10. Are you happy to receive a questionnaire with more in-depth questions on Johne’s 

disease in dairy cows which will take about 20 minutes to complete?  Yes/No 

If No – Thank you for your time… 
 

If Yes - A copy of the questionnaire will be posted to you within the next week. 

   

11. Can you please confirm the postal address we have?       

(Interviewer note: update as necessary) 

 

12. Should the questionnaire be addressed to you?    Yes/No 
 

If No –  

12a. Who should the questionnaire be addressed to? 

       

 

I can also send you a link via email so you can fill out the questionnaire online.  

13. Do you have a current email address?     Yes/No     

        
 

If yes – once you click on the link in the email, you will asked for a login before you start the 

survey.  This is your LIC participant code. 
 

Thank you for your time. 
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APPENDIX 2: Questionnaire One 

 

Epidemiology of Johne’s 

Disease in New Zealand 

Dairy Herds 
QUESTIONNAIRE ONE:                        

2012/2013 Lactation season 
 

 

 

The questionnaire focuses on calves born in the “2012/2013 lactation season”.   

• If you have a spring-calving herd, this refers to calves born in 2012, from June/July.   

• If you have an autumn-calving herd, this refers to calves born in 2012, from 
March/April.   

• If you have a mixed or year-round calving herd, this refers to calves born during 2012, 
between January and December. 

 

The questionnaire has been divided into nine (9) Sections.  Please complete all Sections.  

As calves are the most susceptible age group to become infected with the bacteria that 

causes Johne’s disease, Sections 2 to 5 are based on a calf’s first year of life, from calving 

through to grazing as a rising one-year-old replacement heifer. 

 

 

 

 

 

 

Please read each question carefully before answering.  If you do not know the answer to a 

question, please tick the “unknown” box or leave the question blank.  There are no right or 

wrong answers – we would just like to know your own personal practices. 

 

  

 

Start of 

calving 2012 

SECTION 2: 

Calving 

SECTION 3:  

Pre-weaning calf 

rearing 

 (calf pens) 

SECTION 4:  

Post-weaning calf 

rearing  

(calf paddocks) 

SECTION 5: 

Replacement 

heifer grazing 

(heifer paddocks) 

Today’s 

date 
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Date:      

Section 1: General farm information 
 

1.1 Are you the owner / manager / sharemilker/ other (     )  

(Please circle one) 
 

Please indicate years as whole numbers.  If less than one year, please write <1 
 

1.2 How old are you?     year(s) 
 

1.3 How many years have you spent working in the dairy industry?    year(s) 
 

1.4 How many years have you spent on this property?       year(s) 
 

1.5 How many years has this property been grazed by dairy cattle?    year(s) 

  Unknown 
 

1.6 How many years has the current dairy herd spent on this property (i.e. without a whole-

herd change-over)?    year(s) 

 Unknown 
 

Please write area values in acres (1 hectare = 2.47 acres) 
 

1.7 What is the total area of the property (including bush)?     acres 
 

1.8 What is the effective area of the property?          acres 
 

1.9 What area on the property has been grazed by dairy cattle, including dairy calves, since 
1 January 2012? (i.e. the “dairy grazing” area)    acres 
 

Section 2: 2012 Calving period 
 

2.1 In 2012, when did your dairy herd calve?  
(Please tick one answer only) 

 Autumn 
 Spring 
 Mixed/year-round 
 Non-seasonal town supply 

 

2.2 What percentage of the dairy herd was induced to calve early in 2012?             % 
 

2.3 In 2012, were cows calved in the same paddocks as the previous year? (Please tick one 
answer) 

 Yes – all calving paddocks in 2012 had been used as calving paddocks in 2011 
 Somewhat – some fresh calving paddocks were used in 2012 
 No – all calving paddocks in 2012 were fresh 
 Unknown 

 

2.4 On average, how many times a day were calves removed from their dams in 2012? 

 1 
 2 
 Greater than 2 
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Section 3: 2012 pre-weaning calf rearing facilities/“calf pens” 
3.1 Were calves raised between birth and weaning on this property in 2012?  

  Yes 
 No – calves were transported to a separate property soon after birth 
 Other (                                                                                                            ) 

 

3.2 How many calves were raised from birth to weaning in 2012?     
If zero (0), Please skip to Section 4. 
 
3.3 What type(s) of calf rearing facility were used in 2012 for pre-weaned calves?  
(Please tick all that apply) 

  Rearing shed with all calves raised together without pens 
 Rearing shed with separate pens for groups of calves 
 Rearing shed with individual rearing crates/pens 
 Individual outside rearing crates/pens 
 Other (                                                                                                            ) 
 Unknown 

 

3.4 What was the average space available for each calf in 2012?            m2 (metres squared) 
 Unknown 
 

3.5 On average, how many calves were housed together within the same pen/area in 2012? 
     Unknown 
 

3.6 What is the approximate distance from the dairy/milking parlour to the nearest calf 
rearing facility/calf pen? (Please tick one answer only) 

  Calf rearing facility located within the same building as the milking parlour 
 Calf rearing facility in separate building but directly adjacent to milking parlour 
 5-20 metres between calf rearing facility and milking parlour 
 20-100 metres between calf rearing facility and milking parlour 
 >100 metres between calf rearing facility and milking parlour 
 Calf rearing facility not located on same property as milking parlour 

 

3.7 In 2012, did effluent (including water used to hose down the milking parlour/yards after 

milking) pass through any calf rearing facility/calf pen? (Please tick one answer only) 

  Yes, consistently 
 Yes, but only intermittently/accidently (e.g. overflowing drain) 
 No, never 
 Calf rearing facility not located on same property as milking parlour 
 Unknown 

 

3.8 In 2012, how many people were responsible for feeding pre-weaned calves while they 
were housed in the calf rearing facility/calf pens?    
 Unknown 
 

3.9 In 2012, where did calves receive their colostrum from?  
(Please tick all that apply) 

  Their dam 
 Colostrum pooled from multiple adult cattle 
 Colostrum pooled from cows at ‘low risk’ of Johne’s disease (e.g. heifers) 
 Other (                                                                                                            ) 
 Unknown 
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3.10 What was the predominant source of milk fed to calves in 2012?  
(Please tick one answer only)  

  Whole milk/waste milk 
 Milk replacer 
 Other (                                                                                                            ) 
 Unknown 

 

3.11 Was it possible for any pre-weaned calves to eat supplementary feed/hay directly off 
the floor of a calf rearing facility in 2012? (Please tick one answer only) 
 

  Yes, consistently 
 Yes, but only intermittently/accidently  
 No 
 Supplementary feed/hay was not provided to pre-weaned calves 
 Unknown 

 

3.12 Did you use an all in-all out calf management system in 2012? 
  Yes 
 No  
 Unknown 

 
3.13 In 2012, what were the source(s) of water provided to pre-weaned calves in the calf 
rearing facility? (Please tick all that apply) 

  Natural stream 
 Bore water 
 Town water 
 Other (                                                                                                            ) 
 No water was provided to the pre-weaned calves 
 Unknown 

 

3.14 In 2012, was it possible for pre-weaned calves to drink water from any source directly 
off the floor of the calf rearing facility? (Please tick one answer only)  

  Yes, consistently 
 Yes, but only intermittently/accidently (e.g. after hosing down the dairy) 
 No 
 Unknown 

 

3.15 Describe the number of pre-weaned calves that were diagnosed or suspected with the 
following conditions in 2012. (Please note the number of animals affected) 
 

No pre-weaned calves were diagnosed with any health conditions in 2012 
 

Condition Number of calves affected 

Scours/diarrhoea  

Pneumonia/coughing  

Infected umbilicus/navel-ill  

Foot lameness  

Neurological disorder  

Umbilical hernia  

Other: 
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Section 4: 2012/2013 weaned calf rearing/“calf paddocks” 
This section refers to the time period in 2012/2013 from calf weaning until calves were 
approximately six months of age or until they were sent away from the home-farm for 
grazing (whichever came first). 
 

4.1  In 2012/2013, were calves raised for at least one month after weaning on this property? 

  Yes 
 No – calves were transported to a separate property soon after weaning – Please  
 skip to Section 5 
 Other (           ) 

 

4.2   In 2012/2013, how were weaned calves grazed on the calf paddocks?  
(Please tick one answer only) 

  Set-stocked 
 Predominately rotational with regular shifts 
 Approximately equal mix of rotational grazing and set stocking 
 Other (           ) 

 

4.3 Could effluent or slurry get onto the calf paddocks at any time between January 2012 
and when calves were moved off-farm or until they were 6 months of age (if still on-farm)?  
(Please tick all that apply) 

  Yes – effluent/slurry was deliberately spread over the calf paddock(s) 
 Yes – run-off from hosing down the dairy/milking parlour could spread over the calf  
 paddock(s) 
 Yes – other method (                   ) 
 No – Please skip to Question 4.5 
 Unknown 

 

4.4 If effluent/slurry had been spread over the calf paddocks, what was the average length of 
time between application and when calves were grazed on those paddocks?  
(Please answer only once)  

  <1 month 
 1-3 months 
 3-6 months 
 >6 months 
 Unknown 
 Effluent slurry was not spread over the calf paddocks 

 

4.5 In 2012/2013, what were the source(s) of water to weaned calves in the calf paddocks? 
(Please tick all that apply)  

  Natural spring 
 Stream/river 
 Bore water 
 Irrigation ditches 
 Dam 
 Town water 
 Other (                                ) 

 

4.6 Indicate the type(s) of irrigation applied to calf paddocks in 2012/2013. 
(Please tick all that apply) 

  No irrigation applied to calf paddocks 
 Spray 
 Gravity 
 Flood 
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4.7 Please indicate any livestock grazed upstream of each water source to the calf paddocks 
in 2012/2013 (Please tick all that apply) 

 
Water source 

Livestock upstream of water source(s) to calf  paddocks in 2012/2013 

No livestock 
upstream 

Dairy cattle Sheep Beef Cattle Deer Unknown 

own other own other own other own other  

Dam(s)           

Natural spring(s)           

Stream(s)/River(s)           

Irrigation           

Other           

 

4.8 Please indicate if any livestock were grazed on the calf paddocks during the 12 months 
prior to the weaned calves in 2012/2013 (Please tick all that apply). 
 

No livestock were grazed on the calf paddocks in the 12 months prior to weaned calves 

Grazed on calf paddocks in 12 months prior to weaned calves 

Livestock species Age and sex Grazed (tick) 

 
 

Dairy cattle 

Milking herd  

Carry-over cows/dry cows  

Lame/sick mob  

Bulls  

Yearlings/steers  

 
Sheep 

Lambing ewes  

Dry ewes  

Rams  

Weaners/hoggets/lambs  
 

Beef cattle 
 

Cows and calves  

Dry cows  

Bulls  

Yearlings/steers  

Deer Any  

 

4.9 Please indicate if any livestock were grazed on the calf paddocks at the same time or in 
rotation with the weaned calves in 2012/2013 

No livestock were grazed on calf paddocks at the same time/in rotation with weaned calves 
in 2012/2013 

Grazed on calf paddocks at same time as weaned calves 

Livestock species Age and sex Grazed (tick) 

 
 

Dairy cattle 

Milking herd  

Carry-over cows/dry cows  

Lame/sick mob  

Bulls  

Yearlings/steers  

 
Sheep 

Lambing ewes  

Dry ewes  

Rams  

Weaners/hoggets  

 
Beef 
cattle 

 

Cows and calves  

Dry cows  

Bulls  

Yearlings/steers  

Deer Any  
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Section 5: 2012/2013 replacement heifer rearing/“heifer paddocks” 
This section refers to the grazing patterns, management and environment of replacement 
heifers from six months of age or from the date of movement away from the home-farm 
(whichever comes first) until today’s date. 
 

5.1 How many home-bred heifer calves (born in 2012) will be raised as replacements?  
       (If none/zero, please skip to Section 6) 
 

5.2  In 2012/2013, how have home-bred replacement heifers predominately been grazed? 
(Please tick all that apply)   

  On the home farm only – Please skip to Question 5.5 
 Off-farm and managed by the herd owner/manager/sharemilker 
 Off-farm and managed by a heifer grazier 
 Other (                                    ) 

 

5.3  When did or when do you intend on sending replacement heifers away for grazing from 
the home-farm in 2012/2013? 

(e.g. March 2013)       
 

5.4 In 2012/2013, how many graziers have been contracted to raise your replacement 
heifers?    
 
5.5 In 2012/2013, what has been/is the average stocking rate of the replacement heifers? 
(Please write area in acres; 1 hectare = 2.47 acres) 
 
     per acre  Unknown 
 

5.6 Has effluent/slurry been spread or sprayed on the heifer paddocks at any time in 
2012/2013?  

  Yes 
 No 
 Unknown 

 

5.7 Indicate the type(s) of irrigation used on the heifer paddocks in 2012/2013.  
(Please tick all that apply) 

  No irrigation applied to heifer paddocks 
 Spray 
 Gravity 
 Flood 
 Other (                                    ) 
 Unknown 

 

5.8 What have been the source(s) of water to the heifer paddocks in 2012/2013?  
(Please tick all that apply)   

  Natural spring 
 Stream/river 
 Bore water 
 Irrigation ditches 
 Dam 
 Town water 
 Other (                                ) 
 Unknown – Please skip to Question 5.10 
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5.9 Indicate any livestock grazed upstream of each water source to the heifer paddocks in 
2012/2013 (Please tick all that apply) 

 
Water source 

Livestock upstream of water sources to the heifer paddocks 

No livestock 
upstream 

Dairy cattle Sheep Beef Cattle Deer Unknown 

own other own other own other own other  

Dams           

Natural Springs           

Stream/River           

Irrigation           

Other           

 

5.10 How would you describe the grazing strategy of replacement heifers in 2012/2013? 
(Please tick all that apply) 

  Set-stocked only 
 Predominately rotational with regular shifts 
 Approximately equal mix of rotational grazing and set-stocking 
 Other (                                    ) 
 Unknown 

 

5.11 Please indicate which livestock have been grazed either at the same time or in 
rotation (if applicable) with the replacement heifers (i.e. on the same paddocks) during 
2012/2013 (Please tick all that apply) 
 

No other livestock grazed pastures at the same time or in rotation with replacement heifers  
Unknown if all or some of the grazier(s) have livestock grazing with replacement heifers 

 
Livestock 

 
Age and sex 

Grazed  
WITH (tick) 

Grazed  
IN ROTATION (tick) 

 
 
 

Dairy cattle 

Milking herd   

Carry-over cows/dry cows   

Other heifers (different source)   

Sick/lame cows   

Bulls/steers   

Calves/ Yearlings (6-24 months)   

 
Sheep 

Lambing ewes   

Dry ewes   

Rams   

Weaners/hoggets   
 

Beef cattle 
Calving cows   

Dry cows   

Bulls/steers   

Yearlings   

 
Deer 

Yearlings (12-24 months)   

Adult hinds (2+ years)   

Adult stags (2+ years)   

 
5.12 How have supplements been fed to the replacement heifers in 2012/2013?  
(Please tick all that apply) 

  On the ground 
 Off the ground  
 Other (                                    ) 
 No supplements have been fed to replacement heifers in 2012/2013 
 Unknown 
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Section 6: Neighbours  
 

6.1 How often does stock from neighbouring properties enter the dairy grazing area on your 
property? 

  Never 
 Very rarely (less than once per year)  
 Occasionally (at least once every 6 months) 
 Often (at least once every 2 months) 

 

6.2 Indicate livestock grazed by your neighbours in 2012/2013 in direct contact (i.e. across 
fenceline) with your dairy grazing area and describe the type of boundary fencing in place. 
(Please tick all that apply) 

Neighbour(s) Livestock Fencing type 
Dairy cattle Sheep Beef cattle Deer Other Single Double 

1        

2        

3        

4        

 

Section 7: Johne’s Disease in the dairy herd 
 

History of Johne’s disease in the dairy herd: 
 
7.1 What was the total number of dairy cattle that had been suspected or diagnosed with 
Johne’s disease on this property prior to 1 January 2012?    Unknown 
If zero (0) or Unknown, skip to Question 7.3 
 

7.2 Describe details of any dairy cattle with suspected or diagnosed Johne’s disease prior 
to 1 January 2012: 
 

 
Month 

 
Year 

Number of 
animals  

Age 
(years) 

Sex 
(M/F) 

Diagnostic 
test used 

Purchased or 
home-bred 

e.g. June 2009 1 3 F Blood test Purchased 
       

       

       

       

       

       

If you need more room to answer this question, please continue in the space at the end of 
the questionnaire. 
 
Johne’s disease in dairy herd during the current lactation: 
 

7.3 What is the total number of dairy cattle that have been suspected or diagnosed with 
Johne’s disease on this property since 1 January 2012?       Unknown 
If zero (0) or Unknown, skip to Question 7.9 
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7.4 Describe details of Johne’s disease suspicion or diagnosis in your dairy herd since the 1 
January 2012. 

 

 
Month 

Age 
(years) 

 
Sex (M/F) 

Number of 
animals 

Diagnostic 
test used 

Purchased or  
home-bred 

Example: July 5-7 F 3 Clinical signs Home-bred 

      

      

      

If you need more room to answer this question, please continue in the space at the end of 
the questionnaire. 
 

7.5 Indicate the movement of dairy cattle suspected or diagnosed with Johne’s disease since 
1 January 2012 (Please tick all that apply) 
 

  Left in the milking herd 
 Moved into a separate, scouring or wasting mob 
 Placed into a random paddock separate from healthy animals 
 Placed into a paddock specifically isolated as a “hospital” paddock 
 Grazed with replacement heifer calves or yearlings 
 Other (                                ) 
 Unknown  

 

7.6 Outline any treatment given to dairy cattle suspected or diagnosed with Johne’s disease 
since 1 January 2012 and the response observed: 
 

  No treatment was given to dairy cattle suspected or diagnosed with Johne’s disease  
  Unknown 

 

Treatment type 
 (e.g. drench; antibiotic) 

Treatment 
response (0-3) 

  

  

  

  

Where: Treatment response: 
     0 = no response 
     1 = little response 
     2 = moderate/good response but clinical signs recurred 
     3 = complete recovery without recurrence of clinical signs 
 

7.7 What number of dairy cattle suspected or diagnosed with Johne’s disease since 1 

January 2012 experienced the following fates? 
 

 
Fate 

Number of animals 

Dairy heifers 
(2-3 years old) 

Mature age/adult 
dairy cows (3+ years) 

Mature age/adult 
bulls 

Euthanized on-farm    

Slaughter plant/Abattoir    

Found dead    

Left in the milking herd    

Other    
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7.8 Since 1 January 2012, once an animal was suspected or diagnosed with Johne’s 
disease, how long, on average, before the affected animal(s) was/were euthanized or sent to 
a slaughter plant? (Please tick one answer only) 
Animal(s) were neither euthanized nor sent to the works  

  Less than one week 
 Between one week and one month 
 Between one month and 6 months 
 Over 6 months 
 Unknown  

 

7.9 Describe the management program used to keep the dairy herd free of Johne’s disease 
and/or decrease the number of clinical cases: 
  No management program in place in the dairy herd – Please skip to Question 7.12 

            
            
             
 

7.10 When did this management program commence?     
 

7.11 Do you consider this management program to be: 

  Highly successful 
 Moderately successful 
 Fairly successful 
 Completely unsuccessful 

 

7.12 What is your level of confidence when diagnosing Johne’s disease in dairy cattle based 
on clinical signs alone? 

  Totally confident 
 Very confident 
 Confident 
 Not really confident/doubtful 
 Not at all confident 

 

Species other than dairy: 
7.13    Indicate which of the following species other than dairy were grazed on the dairy 
grazing area since January 2012. (Please tick all that apply) 

  Sheep 
 Beef Cattle 
 Deer 
 No species other than dairy were grazed on dairy grazing area– Please skip to  
 Section 8 

 

7.14 Was Johne’s disease suspected or diagnosed in any species other than dairy that 
grazed on the dairy grazing area since 1 January 2012?  
(Please tick all that apply) 
Johne’s disease was not suspected or diagnosed in species other than dairy in 2012/2013 
 

Species other than 
dairy 

Johne’s disease suspicion or 
diagnosis  (tick) 

Sheep  

Beef Cattle  

Deer  
 

 

c 
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7.15  Describe the current policy for Johne’s disease management in each species other 

than dairy on your property. 

Sheep:               n/a 
no Johne’s disease management in place 

 

Beef cattle:               n/a 
no Johne’s disease management in place 

 

Deer:                n/a 
no Johne’s disease management in place 

 

Section 8: Dairy herd replacement policy  
 

8.1 Describe the number and region(s) of origin of dairy cattle, including calves, heifers and 
bulls, purchased since 1 January 2012. 
 

No dairy cattle purchased since 1 January 2012- Please skip to Section 9. 
 

Dairy cattle class Age Number Region(s) of origin 

Example 4 Canterbury (x2); Otago (x2) 
Calves  <6 months   

Replacement heifers 12-24 months   

Adult cows >2 years   

Adult bulls >2 years   
 

8.2 Did you actively ask for the Johne’s status/history of source properties of replacement 
dairy stock purchased since 1 January 2012? (Please tick one answer only) 

 

  Yes 
 Sometimes 
 No 
 Unknown 

 

Section 9: Herd health 
 

9.1 Describe the number of adult/mature age dairy cattle and/or heifers scouring and/or 
wasting for any reason since 1 January 2012 that did not respond to treatment (if given), 
such as a drench or antibiotic:    
 

9.2 What age-classes of dairy cattle have been given a worm drench at least once since 1 
January 2012? (Please tick all that apply) 
 

No dairy cattle were drenched in 2012/2013  
 

  Calves (0-6 months) 
 Yearling heifers (6-24 months) 
 Yearlings bulls/steers (12-24 months) 
 Adult heifers/dairy cows (2+ years) 
 Adult bulls (2+ years) 

 

9.3 Please write down the supply number(s) associated with this herd: 
 
             
 
 
 
 

c 

c 

c 

c 

c 

c 
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Please describe any details which have been important in your personal experience of 
Johne’s disease: 

            
            
            
            
            
            
            
            
            
            
             
 
Thank you.  Your participation is much appreciated. 
 
 
Would you be willing to take a faecal sample from the effluent pond/dairy entranceway 
of your property for research purposes? 
 
 Yes 
 No 
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APPENDIX 3: Questionnaire Two 

      

Epidemiology of Johne’s Disease in New 

Zealand Dairy Herds                   

QUESTIONNAIRE TWO:                                       

Calf rearing practices three seasons ago          

(in the 2009/2010 lactation season) 
      
 

Jaimie Hunnam 

      

 

The purpose of this second questionnaire is to determine whether calf and heifer rearing 

practices in the 2009/2010 season were different to those you’ve used recently (i.e. in the 

2012/2013 season). 

This survey focuses on the “2009/2010 season”.   

• If you had a spring-calving herd in 2009, this refers to calves born from June/July 
2009. 

• If you had an autumn-calving herd in 2009, this refers to calves born from 
March/April 2009.  

• If you had a year-round calving herd in 2009, this refers to calves born between 
January 2009 and December 2009. 

 

This questionnaire has been divided into five (5) Sections.  Please complete all Sections and 

read each question carefully before answering.  If you do not know the answer to a question, 

please tick the “unknown” box or leave the question blank.  There are no right or wrong 

answers – we would just like to know your own personal practices. 
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Date:     

Section 1: General farm information 
 

Please indicate years as whole numbers.  If less than one year, please write <1 
 

1.1 How many years have you been the owner/manager/sharemilker of the dairy herd on 

this property?    year(s) 

 

If your answer is 3 years or less, thank you for your time, but you will not need to fill 

out this questionnaire.  Please ensure you have completed Questionnaire One. 
 

Please answer the area values in Questions 1.2 and 1.3 in acres (1 hectare = 2.47 acres) 
 

1.2 Was the effective area on your property in 2009/2010 different compared to 2012/2013? 
 Yes – Larger in 2009/2010 by    acres 
 Yes – Smaller in 2009/2010 by    acres 
 No - Effective area was the same in 2009/2010 as 2012/2013 

 

1.3 Was the dairy grazed area on your property in 2009/2010 different compared to 
2012/2013? 

 Yes – Larger in 2009/2010 by    acres 
 Yes – Smaller in 2009/2010 by    acres 
 No – Dairy grazed area was the same in 2009/2010 as 2012/2013 

 

Section 2: 2009 calving period 
 

2.1 In 2009, when did your dairy herd calve?  
(Please tick one answer only) 

 Autumn 
 Spring 
 Mixed/year-round 
 Non-seasonal town supply 

 

2.2 Was the springer mob calved on the same paddock(s) in 2009 as those used in 2012?  

 Yes – same paddocks are used for calving every year 
 Somewhat – some new paddocks were used in 2012 
 No – completely different paddocks were used in 2012 
 Unknown 

 

2.3 Was the management of the springer mob different in 2009 when compared to the 
current season? 
 No 
 Yes – please describe differences:        

            
            
             
 

Section 3: Pre-weaning calf rearing facility (calf pens)  
 

3.1 Were calves raised between birth and weaning on this property in 2009? 

 Yes  
 No – calves transported to a separate property soon after birth in 2009  
 Other (                                               ) 
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3.2 How many calves were raised from birth to weaning in 2009?     
If zero (0), Please skip to Section 4. 
  Unknown 
 

3.3 What type of calf rearing facilities were used in 2009 for pre-weaned calves? 
(Please tick all that apply) 

 Rearing shed with all calved raised together without pens 
 Rearing shed with separate pens for groups of calves 
 Rearing shed with individual rearing crates/pens 
 Individual outside rearing crates/pens 
 Other (          ) 
 Unknown 

 

3.4 Were the pre-weaning calf rearing facilities/calf pens used in 2009 different in any way 
(including pen size) from those used in 2012?  
(Please tick all that apply) 

 No – calf rearing facilities have not changed at all since 2009 - Please skip to  
 Question 3.12 
 Yes – completely different building(s) have been built/used 
 Yes – same building(s) were used but have since been renovated/upgraded/  
 extended/altered 
 Other (please describe:       ) 
 Unknown 

 

3.5 Was the average space (in metres squared) available to each individual calf different in 
2009 relative to 2012? 

 Yes - the average space was   m2 per calf in 2009 
 No - average space available was not different 
 Unknown 

 

3.6 On average, was the number of calves housed together within the same pen/area 
different in 2009 relative to 2012? 
 

 Yes – the average number of calves housed in the same area in 2009 was  
 No - Average number of calves housed together was the same 
 Unknown 

 

3.7 Was the nearest distance between a pre-weaning calf rearing facility/calf pens and the 
dairy/milking parlour different in 2009 relative to 2012? 

 Yes – calf rearing facility was directly adjacent to dairy in 2009 
 Yes – calf rearing facility was 5-20 metres from dairy in 2009 
 Yes – calf rearing facility was 20-100 metres from dairy in 2009 
 Yes – calf rearing facility was >100 metres from dairy in 2009 
 No – distance has remained the same 

 

3.8 Could effluent (including water used to hose down the dairy after milking) pass through 
the calf rearing facility/calf in 2009? 

 Yes – consistently 
 Yes, but only intermittently/accidently 
 No 
 Unknown 
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3.9 Was it possible for pre-weaned calves to eat supplementary feed/hay directly off the floor 
in 2009? 

 Yes – consistently 
 Yes, but only intermittently/accidently 
 No 
 Supplementary feed/hay was not provided to pre-weaned calves 

 

3.10 Were the source(s) of water to pre-weaned calves in the calf rearing facility different in 
2009 relative to 2012?   

 No – water source(s) to pre-weaned calves were the same  
 Yes – water source(s) to pre-weaned calves were different in 2009.  
 Please describe: 

              
             
 

 N/A – water was not been provided to calves in the calf rearing facility in 2009 
 

3.11 Was it possible for pre-weaned calves to drink water from any source directly off the 
floor in 2009?   
 

 Yes – consistently 
 Yes, but only intermittently/accidently 
 No 
 Unknown 

 

3.12 Was the main person responsible for feeding pre-weaned calves while housed in the 
calf rearing facility different in 2009 relative to 2012?  

 Yes  
 No 

 

3.13 Was the source(s) of colostrum for calves in 2009 different from 2012? 

 Yes, previously the source(s) of colostrum were:  
 No 
 Unknown 

 

Section 4: 2009/2010 post-weaning calf rearing (calf paddocks)  
This Section refers to the time period in 2009/2010 from calf weaning until calves were 
approximately six months of age or until they were sent away from the home-farm for 
grazing (whichever came first). 
 

4.1 In 2009/2010, were calves raised for at least one month after weaning on this property? 
 Yes  
 No – calves transported to a separate property soon after weaning in 2009/2010 –  
 Please skip to Section 5 
 Other (                                                ) 
 Unknown 

 

4.2 Were weaned calves grazed on the same paddock(s) in 2009/2010 as 2012/2013? 

 Yes – same paddocks were used for weaned calves with no introduction of fresh  
 paddocks in 2012 – please skip to Section 5 
 Yes – but in a rotation with some fresh paddocks 
 No – calves were grazed on different paddocks in 2009/2010 as 2012/2013 
 Unknown 
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4.3 Could effluent or slurry get onto the calf paddocks at any time in 2009/2010?  
(Please tick all that apply) 

 Yes – effluent/slurry was deliberately sprayed over the calf paddock(s) 
 Yes – run-off from hosing down the dairy/milking parlour could spread over the  
 calf paddock(s) 
 Yes – other method (                  ) 
 No 
 Unknown     

 

4.4 Please indicate if any livestock were grazed on the calf paddocks during the 12 months 
prior to the weaned calves in 2009/2010 (Please tick all that apply). 
 

No livestock were grazed on the calf paddocks in the 12 months prior to weaned calves 

Grazed on calf paddocks in 12 months prior to weaned calves 

Livestock species Age and sex Grazed (tick) 

 
 

Dairy cattle 

Milking herd  

Carry-over cows/dry cows  

Lame/sick mob  

Bulls  

Yearlings/steers  

 
Sheep 

Lambing ewes  

Dry ewes  

Rams  

Weaners/hoggets/lambs  

 
Beef cattle 

 

Cows and calves  

Dry cows  

Bulls  

Yearlings/steers  

Deer Any  

 

4.5 Please indicate if any livestock were grazed on the calf paddocks at the same time or in 
rotation with the weaned calves in 2009/2010. 

No livestock were grazed on calf paddocks at the same time/in rotation with weaned calves 
in 2009/2010 

Grazed on calf paddocks at same time as weaned calves 

Livestock species Age and sex Grazed (tick) 

 
 

Dairy cattle 

Milking herd  

Carry-over cows/dry cows  

Lame/sick mob  

Bulls  

Yearlings/steers  

 
Sheep 

Lambing ewes  

Dry ewes  

Rams  

Weaners/hoggets  
 

Beef 
cattle 

 

Cows and calves  

Dry cows  

Bulls  

Yearlings/steers  

Deer Any  
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4.6 Were the source(s) of water to weaned calves in the calf paddocks in 2009/2010 
different relative to 2012/2013?  
 

 Yes – please explain:          
            
             
 No – water sources were the same – Please skip to Section 5 
 

4.7 Please indicate any livestock grazed upstream of each water source to the calf paddocks 
in 2009/2010 (Please tick all that apply) 

 
Water source 

Livestock upstream of water source(s) to calf  paddocks in 2009/2010 

No livestock 
upstream 

Dairy cattle Sheep Beef Cattle Deer Unknown 

own other own other own other own other  

Dam(s)           

Natural spring(s)           

Stream(s)/River(s)           

Irrigation           

Other           

 

4.8 Indicate the type(s) of irrigation applied to calf paddocks in 2009/2010. 
(Please tick all that apply) 

  No irrigation applied to calf paddocks 
 Spray 
 Gravity 
 Flood 

 

Section 5: Replacement heifer rearing (“heifer paddocks”) 
This Section refers to the grazing, management and environment of replacement heifers 

(born on-farm in 2009) from six (6) months of age or from the date of movement away from 

the home-farm (whichever came first) until twelve (12) months of age. 
 

5.1 How many home-bred heifer calves (born on-farm in 2009) were raised as 
replacements?    (If zero (0), please continue to Section 6) 
 

5.2 Where were home-bred, replacement heifers grazed in 2009/2010?  
(Please tick all that apply)  

 On the home farm 
 Off-farm and managed by the herd owner/manager/sharemilker 
 Off-farm and managed by heifer grazier 
 Other (      ) 

  

5.3 Were replacement heifers grazed on the same paddock(s) in 2009/2010 as 2012/2013? 

 Yes – same paddocks were used for replacement heifers with no introduction of fresh  
 paddocks in 2012 – please skip to Question 5.8 
 Yes – but in a rotation with some fresh paddocks 
 No – replacement heifers were grazed on different paddocks in 2009/2010 as 2012/2013 
 Unknown 

 

5.4 Was manure/slurry spread or sprayed on the heifer paddocks at any time in 2009/2010?  

 Yes 
 No 
 Unknown 
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5.5 How would you describe the grazing strategy of replacement heifers in 2009/2010? 

 Set-stocked 
 Predominately rotational with regular shifts 
 Approximately equal mix of rotational grazing and set stocking 
 Other (                                   )     
 Unknown 

 

5.6 Was the average stocking rate of the replacement heifers grazed in 2009/2010 different 
from 2012/2013? (Note: 1 hectare = 2.47 acres) 

 Yes – stocking rate was larger in 2009/2010 at    per acre 
 Yes – stocking rate was smaller in 2009/2010 at               per acre 
 No - stocking rate was the same in 2009/2010 as 2012/2013 
 Unknown 

 

5.7 Please list the source(s) of water to the heifer paddocks in 2009/2010. 
(Please tick all that apply) 

 Natural spring 
 Stream/river 
 Bore water 
 Irrigation ditches 
 Dam 
 Town water 
 Other (                                              ) 
 Unknown 

 

5.8 Indicate any livestock grazed upstream of each water source to the heifer paddocks in 
2009/2010 (Please tick all that apply) 
Unknown 
 

 
 

Water source 

Livestock upstream of water sources to the heifer paddocks 

 
No livestock 

upstream 

 
Dairy cattle 

 
Sheep 

 
Deer 

 
Beef Cattle 

 
Other 

own other own other own other own other own other 

Dams            

Natural Springs            

Stream/River            

Irrigation            

Other            
 

5.9 Indicate the type(s) of irrigation used on the heifer paddocks in 2009/2010. 

 None 
 Spray 
 Gravity 
 Flood 
 Other (                                   )     
 Unknown 

 

5.10 How were supplements fed to the replacement heifers in 2009/2010? 

 On the ground 
 Off the ground (type (e.g. trough):                     ) 

 Other (                                   )     
 No supplements were fed to replacement heifers in 2009/2010 
 Unknown 
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5.11 Please indicate which livestock grazed prior to or with the replacement heifers (i.e. on 
the same paddock) either on the home farm or at a grazier during 2009/2010. 
No other livestock grazed pastures prior to or with replacement heifers in 2009/2010 
Unknown 
 

Livestock Age and sex Grazed 
PRIOR (tick) 

Grazed 
WITH (tick) 

 
 
 

Dairy cattle 

Milking herd   

Carry-over cows   

Other heifers (different source)   

Sick/lame cows   

Bulls/steers   

Calves/ Yearlings (6-24 months)   

 
Sheep 

Lambing ewes   

Dry ewes   

Rams   

Weaners/hoggets   

 
Beef cattle 

Calving cows   

Dry cows   

Bulls/steers   

Yearlings   

 
Deer 

Yearlings (12-24 months)   

Adult hinds (2+ years)   

Adult stags (2+ years)   

  
Thank you.  Your participation is much appreciated. 

 


