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Abstract of a thesis presented in partial fulfi lment of the requirements for 

the Degree of Master of Veterinary Science. 

THE RECORDING AND ANALYSIS OF ANIMAL 

HEALTH DATA ON NEW ZEALAND DAIRY FARMS. 

by Bryan Joseph McKay 

Significant progress has been made in the last three decades in reducing 

the prevalence of animal diseases that cause mortal ity. However, there is 

an increasing concern with significant losses associated with diseases that 

cause a reduction in production efficiency, especially in western countries. 

In response to this the disciplines of epidemiology and economics are being 

applied to animal health problems to evaluate causal relationships between 

contributing factors and health problems, predict the economic benefits of 

control methods, and prescribe the optimal preventive and/or control 

measures for these problems. 

In  order to measure the impact of a disease, one has to be able to 

identify the effects it has on the animal. This is not a simple task because 

disease effects a) are not always obvious and pronounced; b) are i nfluenced 

by factors such as management, environment and others; c) have a temporal 

dimension which adds to the complexity of evaluating their i mpacts at 

different stages in time; d) often manifest themselves as part of a complex 

involving other diseases. In an attempt to overcome the above problems, 

and to produce an aid to veterinarians promoting health management 

services to N ew Zealand dairy farmers, a computerised information system, 

DairyMAN, was developed with the specific requirements of the New 

Zealand dairy scene in mind. This thesis is a report of the development of 
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the program DairyMAN, the philosophy behind the design structure and field 

operation of the program. The results of the use of the program to 

analyze records, and in combination with an advisory service, are reported 

for a particular farm. Over an 1 8  month period the return on investment 

made by the farmer on this service was conservatively estimated at 1 75%. 

The author concluded that the program, although still evolving as additional 

features are added, effectively supports the activities of veterinarians 

involved in health management services. lt also produces a valuable data 

base on which epidemiological research may be carried out. 



iv 

ACKNOWLEDGEMENTS 

The development of a project such as DairyMAN is the resu lt of the 

combined effort of a team of people over a prolonged period of time. To 

these people I wish to express my gratitude for their cooperation, patience, 

encouragement and understanding. 

Roger Morris, my supervisor, for his tolerance and patience with my 

efforts. His efficiency and work ethic hope will be imparted in a small 

part to my work habits. His experience in the areas of epidemiology and 

health management was invaluable. 

Professor Neil Bruere, my second supervisor, for his foresight in 

initiating the project and continued belief in the health management 

approach. He gave me the impetus to develop the project and his en-

couragement has been a help on a number of occasions. 

Dr David West, lan Steffert, and Craig Tanner for the numerous 

constructive conversations concerning the project, their help has been very 

much appreciated. 

To the programmers I have worked with - firstly Dr Peter Kay whose 

ability to transform my ideas into reality was a tremendous help in the 

early formative months of the program. To Murray Pearson who persevered 

with an unfami liar topic admirably. Their patience with my efforts was 

commendable. To the current programmer Barry Butler, his energy and 

innovative ideas have greatly increased the speed with which the project 

has developed. 

To Debbie Lovelock and Barb Marsh for their efforts in the production 

of the program manuals. 

To Ross BurneH and David Hislop, two of the early users of the 



V 

program, I am grateful for their valued suggestions and comments concern

ing the implementation of the program. 

Lastly I wish to thank Elizabeth for her patience and tolerance while 

I completed this thesis, without which it would never had been written. 



UST OF FIGURES 

UST OF TABLES 

CHAPTER ONE: 

CHAPTER TWO: 

INTRODUCTION 

TABLE OF CONTENTS 

INTRODUCTION 

THE DEVELOPMENT OF DAIRY HERD HEALTH 

PROGRAMS-AUTERATURE R�EW 

THE HISTORY OF THE VETERINARY SERVICE TO THE DAIRY 

INDUSTRY 

THE HISTORICAL DEVELOPMENT OF SPECIFIC HERD HEALTH 

PROGRAMS 

THE DEVELOPMENT OF THE EPIDEMIOLOGICAL APPROACH 

TO HERD HEALTH 

SUMMARY 

CHAPTER THREE: THE AIMS AND OBJECTIVES OF THIS PROJECT 

vi 

Page 

ix 

XV 

1 

7 

7 

7 

1 1  

38 

42 

49 

INTRODUCTION 49 

OBJECTIVES 5 1  

CHAPTER FOUR: DairyMAN: DATA HANDUNG AND FILE 

MANAGEMENT 

INTRODUCTION 

DATA AVAILABLE 

DATA SOURCE AND COLLECTION METHODS 

DATA ENTRY 

DATA STORAGE AND FILE STRUCTURE 

57 

57 

57 

70 

75 

79 



CHAPTER FIVE: DairyMAN: PERFORMANCE REPORTS 

INTRODUCTION 

THE ECONOMIC DICTATION OF PERFORMANCE INDICATORS 

PERFORMANCE INDICATORS 

CHAPTER SIX: DairyMAN: DIAGNOSTIC REPORTS 

vii 

Page 

93 

93 

97 

1 02 

1 1 8 

INTRODUCTION 1 1 8 

ISSUES KNOWN TO INFLUENCE REPRODUCTIVE PERFORMANCE 1 1 8 

DIAGNOSTIC INDICATORS 1 26 

CHAPTER SEVEN: 

HEALTH 

PRODUCTION 

DEMOGRAPHICS 

DairyMAN: HEALTH, PRODUCTION 

AND DEMOGRAPHIC REPORTS 

CHAPTER EIGHT: DairyMAN: MANAGEMENT AIDS 

INTRODUCTION 

COW HISTORIES 

MANAGEMENT GUIDES 

VETERINARY VISIT LISTS 

CHAPTER NINE: 

INTRODUCTION 

METHODS 

RELD USE OF DairyMAN AND HERD HEALTH 

TECHNIQUES 

ECONOMIC BENEFITS OF THE SCHEME 

1 45 

1 45 

1 57 

1 6 1  

1 67 

1 67 

1 68 

1 7 1 

1 78 

1 90 

1 90 

1 9 1 

2 1 1 



CONCLUSION 

CHAPTER TEN: GENERAL DISCUSSION 

INTRODUCTION 

DATA COLLECTION AND DATA ENTRY 

PROGRAM DESIGN AND FILE STRUCTURE 

REPORTS 

RESEARCH PROMOTION 

FIELD USE OF DairyMAN 

SUMMARY 

APPENDICES 

R EFERENCES 

vi i i 

Page 

2 1 6  

2 1 8  

2 1 8  

2 1 9  

220 

223 

227 

228 

229 

231 

239 



ix 

UST OF RGURES 

Figure Page 

4 . 1  Farm profile 1 - Data input screen. 59 

4 .2  Farm profile 2 - Data input screen. 60 

4.3 Soil  analysis - Data input screen. 60 

4.4 Pasture analysis - Data input screen. 6 1  

4.5 Fertil izer - Data input screen. 6 1  

4.6 Farm economics, income - Data input screen. 62 

4.7 Farm economics, expenses - Data input screen. 62 

4.8 Vaccinations - Data input screen. 64 

4.9 Disease prevention - Data input screen.  64 

4. 1 0  Disease diagnosis - Data input screen. 65 

4 . 1 1 Internal parasites - Data input screen. 65 

4. 1 2  Cattle body weights - Data input screen. 66 

4.1 3  Cattle condition score - Data input screen. 66 

4. 1 4  Trace elements - Data input screen. 67 

4. 1 5  Stock transactions - Data input screen. 67 

4. 1 6  Drug sensitivities - Data input screen.  68 

4. 1 7  Herd mi lk production - Data input screen. 68 

4 . 1 8  Cow events history - reports screen. 70 

4. 1 9  Event Diary Recording Sheet. 73 

4.20 DairyMAN main menu. 78 

4.21 DairyMAN data input menu. 78 

4.22 Cow details input screen. 8 1  

4.23 Calving events - input screen. 82 

4.24 Mating events - input screen. 83 

4.25 Drying off events - input screen. 84 

4.26 Cow removal - input screen. 84 



X 

Figure Page 

4.27 Cow milk production - input screen. 86 

4.28 Rapid mastitis tests - input screen. 86 

4.29 Cow body weight & condition score - i nput screen. 87 

4.30 Health events - input screen. 88 

4.31 Data from previous season - input screen. 92 

5 . 1  The components of the calving interval. 1 05 

5.2 The Reproductive Performance Summary showing 

the indicators used for seasonal New Zealand 

dairy farms. 1 1 2 

5.3 A t ime graph during the breeding period. 1 1 2 

5.4 The factors influencing the calving pattern. 1 1 3 

5.5 Health performance indicators. 1 1 6  

5 .6  Demographic performance indicators. 1 1 7  

5 .7  Production performance indicators. 1 1 7 

6 . 1  Age cohorts in the reproductive performance 

monitor. 1 29 

6.2 Calving summary report. 1 3 1 

6.3 Calving rate report. 1 3 1 

6.4 Adult calving rate report. 1 32 

6.5 First calf  heifer calving rate report. 1 32 

6.6 Pre-mating heat rate report. 1 35 

6.7 Submission rate report. 1 35 

6.8 Return i nterval analysis - summary. 1 36 

6.9 Return i nterval analysis - service cohorts. 1 36 

6. 1 0  Non-return rate analysis - age cohort. 1 38 

6 . 1 1 Non-return rate analysis - sires. 1 39 

6 . 1 2  Non-return rate analysis - time frame. 1 39 



xi 

Figure Page 

6 . 1 3  Herd-in-calf rate report. 1 41 

6. 1 4  Herd-calf-rate - three year old cows. 1 41 

6 . 1 5  Predicted calving rate report. 1 42 

6 . 1 6 Cow fate summary report. 1 43 

6 . 1 7 Cow fate - two year old cows. 1 44 

7.1  Cow health summary report. 1 50 

7.2 Cow health report - 2 year old cows. 1 50 

7.3 Veterinary visit report - summary. 1 5 1  

7.4 Health code analysis menu. 1 5 1  

7.5 Health code analysis - age stratification.  1 52 

7.6 Health code analysis - time. 1 52 

7.7 Health code analysis - days since calving. 1 53 

7.8 Health code analysis - cow list. 1 53 

7.9 Herd health reports menu. 1 54 

7. 1 0  Herd health - vaccinations. 1 54 

7. 1 1  Herd health - tissue analysis. 1 55 

7. 1 2  Herd health - trace element supplementation. 1 55 

7. 1 3  Herd health - drenching report. 1 56 

7. 1 4  Herd health - herd disease report. 1 56 

7.1 5 Herd health - drug sensitivity report. 1 57 

7. 1 6  Herd production summary. 1 58 

7.1 7 Herd production - volume. 1 59 

7. 1 8  Herd production - mi lk fat. 1 59 

7. 1 9  Herd production - protein. 1 60 

7.20 Herd production - factory sheets. 1 60 

7.21 Initial stocking rate. 1 62 

7.22 Stock reconciliation. 1 63 



xii 

Figure Page 

7.23 Herd status report. 1 63 

7.24 Herd profile. 1 64 

7.25 Cow rem oval summary. 1 65 

7.26 Cow removal l ist. 1 66 

7.27 Cow removal reasons report. 1 66 

8.1  Cow histories - format selection. 1 69 

8.2 Cow histories - sort priorities. 1 69 

8.3 Cow histories - herd member l ist. 1 70 

8.4 Cow histories - ful l  history. 1 70 

8.5 Management guides. 1 7 1 

8.6 Daily calving guide. 1 72 

8.7 Cows to calve list. 1 73 

8.8 Cows due to cycle. 1 74 

8.9 Cows not mated. 1 74 

8. 1 0  Drying off guide - selection criteria. 1 75 

8. 1 1  Drying off guide - cow list. 1 76 

8. 1 2  Drying off guide - dry cow therapy selector. 1 76 

8. 1 3  Cul l ing guide - cow list. 1 77 

8. 1 4  Cul l ing guide - cow selection criteria. 1 78 

8. 1 5  Veterinary visit reason definition - late calving 

cows. 1 83 

8 . 1 6  Veterinary visit reason definition - pre-breeding 

examination. 1 84 

8 . 1 7 Veterinary visit reason defin ition - no visible 

oestrus. 1 84 

8. 1 8  Veterinary visit reason defin ition - frequent 

cyclers. 1 85 



xiii 

Figure Page 

8.1 9 Veterinary visit reason definition - repeat 

breeders. 1 85 

8.20 Veterinary visit reason definition - pregnancy 

diagnosis. 1 86 

8.2 1 Veterinary visit reason definition - revisit cows. 1 86 

8.22 Veterinary visit reason definition - new cows. 1 87 

8.23 Veterinary visit reason definition - cows with 

no events recorded. 1 87 

8.24 Veterinary visit reason selection. 1 88 

8.25 Veterinary visit l ist - farmer's summary. 1 88 

8.26 Veterinary visit l ist - cow history. 1 89 

9. 1 The calving pattern for adult cows spring 1 985. 1 93 

9.2 The calving pattern for first calf heifers spring 

1 985. 1 93 

9.3 Summary of the 1 985/86 reproductive performance. 1 94 

9.4 Calving pattern for adult cows spring 1 986. 1 97 

9.5 Calving pattern for first calf heifers spring 1 986. 1 97 

9.6 Predicted calving spread for the 3 year old cows 

spring 1 986. 1 98 

9.7 Summary of the 1 986/87 reproductive performance. 200 

9.8 The return interval analysis for 1 986/87. 200 

9.9 Cow removal summary 1 986/87. 201  

9 . 1 0  Cow fate summary 1 986/87. 202 

9. 1 1  Average pasture cover from April 1 987 to March 1 988. 204 

9. 1 2  The calving pattern for adult cows in  spring 1 987. 205 

9 . 1 3  The calving pattern for first calf heifers spring 

1 987. 205 



Figure 

9. 1 4  

9. 1 5  

9. 1 6  

9. 1 7  

Summary of reproductive performance 1 987/88. 

Return i nterval analysis for 1 987/88. 

A summary of herd production from 1 985/86 to 1 987/88. 

The predicted calving pattern for the 1 988/89 season. 

xiv 

Page 

209 

2 1 0  

2 1 0  

2 1 1 



XV 

UST OF TABLES 

Table Page 

9.1 A summary of cow numbers for the 1 986/87 season. 1 96 

9.2 Results of a within  herd comparison of anoestrous 

cows treated with a CIDR for 7 days and those left 

as controls. 1 99 

9.3 Results of anoestrous cows treated with a CIDR for 

7 days and given 400 IU of PMSG on CIDR withdrawal . 207 

9.4 The loss rate from the herd showing the level of 

involuntary and voluntary losses in the study herd 

over a three year period. 207 

9.5 Stock inventory from 1 986 to 1 988. 2 1 3 




