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ABSTRACT

J. Almawly (2014). Doctoral thesis, Massey University, Palmerston North,

New Zealand.

This PhD thesis comprises an overview of the literature pertinent to the principles of
calf rearing in dairy farms, and the major infectious and non-infectious causes of
neonatal calf diarrhoea (Chapter 1 and 2), followed by accounts of four
epidemiological studies of neonatal calf diarrhoea in New Zealand dairy farms
(Chapters 3-6). The first study assessed the utility of halofuginone lactate for the
prevention of cryptosporidiosis in the presence of co-infection (Chapter 3), and the
following two studies investigated the prevalence of the common enteropathogens of
calves, and risk factors for neonatal calf diarrhoea in New Zealand dairy farms. The
final study describes a molecular analysis of Cryptosporidium parasites isolated from
calves, and a genetic comparison with human C. parvum clinical isolates collected by
diagnostic laboratories in the same regions.

The results of the first study highlight the limitations of the use of halofuginone
lactate for the prevention of cryptosporidiosis of calves in the presence of co-
infection. The prevalence study provides epidemiologically robust estimates of the
national prevalence of calf enteropathogens in dairy farms and the risk factor analysis
identified a number of potential risk factors for neonatal calf diarrhoea pertaining to
infection status, colostrum management, infrastructure and even human resource
management. Finally, the molecular analysis of Cryptosporidium indicate that C.
parvum is the predominant species cycling in newborn calves in New Zealand. The
significant genetic similarities between human and bovine C. parvum observed in this
project support the model considering young calves as amplifiers of potentially
zoonotic C. parvum in New Zealand.

This project provides new data on the prevalence of the enteropathogens of newborn
calves and the risk factors for neonatal calf diarrhoea in dairy farms, which can be
used by the New Zealand industry to target interventions aimed at improving animal
health, welfare and productivity. This PhD project represents the first large scale
epidemiological study of neonatal calf diarrhoea performed in New Zealand and to

the author’s knowledge, one of the most comprehensive national studies, worldwide.



GENERAL PREFACE

The initial objective of this PhD project was to study the epidemiology, molecular
epidemiology and control of cryptosporidiosis in newborn calves in New Zealand.
The first study aimed at evaluating the efficacy of halofuginone lactate for disease
prevention. The study was performed on a dairy farm in Taranaki, which had been
selected in view of the presence of cryptosporidiosis and an absence of rotavirus, and
Salmonella among winter calves before the spring calving season. However, faecal
specimens submitted for analysis at the beginning of the study tested positive also for
rotavirus, Salmonella and Giardia spp. This result, initially considered a drawback,
allowed a study of the efficacy of halofuginone lactate in the presence of co-
infections with other enteropathogens, which has been previously poorly
characterised. Furthermore, this diagnosis prompted an expansion of the scope of this
PhD project, to a more comprehensive study of neonatal calf diarrhoea, including

studies of the aetiology and risk factor for this important condition.
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