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Abstract 

A culling model for use in seasonally calving New Zealand dairy herds (CowCHOP) was developed. 

The model uses information retrieved from an on farm information system (DairyWIN) as well as 

farmer input to calculate an economic ranking of all animals within the dairy herd. This economic 

ranking is used to identify those animals that are most and least desirable for retention in the herd. 

Culling information was obtained from current DairyMAN user herds. This information was analysed 

using survival analysis to determine the current removal risks of cattle from DairyMAN herds for 

inclusion in the model. Additional economic information was obtained from the literature and 

incorporated into the CowCHOP model. 

To understand removal risks and rates for culling, herd demographic data was analysed from a study on 

reproductive performance for the 1993/94 season. The study was limited to spring calving seasonal 

herds, typical of the New Zealand dairy industry. The New Zealand dairy industry is reliant on a 

largely pasture based production system which entails that herds calve annually during the spring 

months (July to September) with a condensed calving pattern to optimise pasture utilisation. Cows are 

dried off in the late autumn (April to June) for a dry period prior to the onset of calving the next season. 

This management system results in two periods of the season where cows are at greatest risk for 

removal, primarily early lactation and drying off. 

Rates and risk factors for removal of dairy cattle internationally and nationally are introduced in 

Chapter 1. The study designs used to investigate the risks and rates of removal are fully summarised in 

a series of tables comparing the different methodologies and numbers of animals utilised in each of the 

studies presented. Economic factors associated with the replacement issue are discussed in detail and 

this is followed by a comprehensive review of the most important models built that investigate the 

economics of replacement in dairy cattle. Finally a comparison of the differences in removal rates and 

risk factors between seasonal and non-seasonally based calving systems in New Zealand and Australia 

are reviewed. The greatest limitation to the application of internationally developed replacement 

principles is the paucity of information and studies performed using seasonally calving pasture based 

farming systems for their development. 
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modelled the economics of replacement in dairy herds. This spreadsheet was modelled in four sections, 

the Input module, General calculations module, Individual calculations module and the Output module. 

A detailed description of each of these modules and the formulae used to perform the calculations is 

given. 

Sensitivity analysis of the model was performed by running a series of simulations to determine the 

sensitivity of the model to a variety of different scenarios. In all cases the model performed similarly to 

other models developed internationally using the same techniques. An interesting feature of this model 

is the difference in the relative worth of both milk and beef stock in the New Zealand dairy system. The 

effect of these price differences means that stock currently in the herd are very desirable and that 

retention over replacement is the most economical option to dairy farmers. Overall replacement rates in 

DairyMAN user herds was low compared to international figures but appear to be appropriate given the 

current economic status of the New Zealand dairy industry. 
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Introduction 

There have been many computer programs developed that investigate the economics of replacement in 

dairy cattle both internationally and nationally. However none of these programmes have been used 

commercially by farmer as tools for the selection of replacement animals. 

A wealth of information on replacement in dairy cattle has been published in the literature over the last 

30 to 40 years yet the risk factors and rates of removal remain essentially the same. With the 

development of more sophisticated techniques it is possible to extract more useful information about 

the timing and the effects of removal on the economics of the dairy herd. 

While the development of computer programs based on the economics of replacement in New Zealand 

dairy herds have been fairly abundant there has been no comprehensive analysis of the risk factors and 

rates of removal in dairy cattle during the last ten years. 

This thesis hopes to redress the balance and provide some useful facts and figure about the New 

Zealand dairy industry in particular aspects of replacement risks reasons and rates. A survey of 

DairyMAN user herds provided information on which this study was based, and can be considered as a 

starting point for future research. This information was combined to develop a replacement model that 

is to be incorporated into DairyWIN in the near future. 


