Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without
the permission of the Author.



ASPECTS OF DIETARY MANAGEMENT AND DYNAMICS
OF THE FAECAL MICROBIOTA OF HORSES AND PONIES
(Equus caballus) IN NEW ZEALAND

A thesis presented in partial fulfilment of the requirements for the

degree of

DOCTOR OF PHILOSOPHY
in

Veterinary Science

Massey University - Palmerston North

New Zealand

KARLETTE ANNE FERNANDES
2016






This thesis is dedicated to the wonderful people and animals who

have taught me so much about life...

especially to beloved Ricki







ABSTRACT

The aim of this thesis was to explore aspects of the dietary management of horses and
ponies in New Zealand, and to investigate the association between dietary management and
faecal microbiota. To achieve this aim, a series of observational and intervention studies were

conducted.

The first two studies were cross-sectional surveys of feeding, health and management
practices, which showed that most horses and ponies in New Zealand were managed
continuously on pasture all year round, with no seasonal differences in the hours allowed for
grazing. In addition to pasture, many owners fed their animals a combination of premixed
feeds, cereals (oats) and conserved forages. Most horses and ponies kept on pasture were
reported to be healthy. Among nutrition-related health issues reported by the owner, obesity,
colic, laminitis and grass staggers were most commonly reported (12-14%). Using a standard
body condition scoring chart, 22% of owners indicated that their horse or pony was overweight
(scored > 7 on a 1-9 scale). Horses and ponies kept on pasture maintained body weight and a
higher body condition (median score of 6 on a 1-9 scale) through spring and autumn. A high
proportion of pony breeds were observed in this population, and these ponies remained ‘fat’
despite the seasonal fluctuation in the quantity and quality of pasture. Owners tended to
underestimate the body condition of their horses, especially ponies, and this finding indicated

why a higher percentage of overweight animals may be present in the Pony Club population.

The next two studies were observational investigations that characterised the faecal
microbiota of forage-fed horses. The faecal microbiota in a cohort of yearling Thoroughbred
horses that were abruptly transitioned from an ensiled chopped forage-based diet to pasture
was diet-specific and responded rapidly to dietary change within four days. The faecal
microbiota profile was dominated by two phyla, Firmicutes and Bacteroidetes, which
comprised of several bacterial genera. The abundance of bacterial genera fluctuated over the
three-week observation period, when kept at pasture. Similarly, the faecal microbiota of a
cohort of mature adult Thoroughbred and Standardbred horses kept on pasture was diet-
specific. The abundances of the bacterial genera were influenced by the nutrient composition
of the pasture, which was also correlated with seasonal changes in climate (rainfall and
temperature) over the one year observation period. This latter finding indicated that the

fluctuations observed in the previous study may also be due to changes in pasture composition.




Abstract

The inclusion of hay in the diet appeared to buffer the changes occurring in the faecal
microbiota as a result of the seasonal fluctuations in pasture composition, but there was also a
large degree of variation between individual horses.

The final study was a randomised controlled trial using adult Thoroughbred horses
that were kept in loose boxes and fed four forage-based diets. The first phase of the trial
identified that the mean retention time of digesta was associated with the dry matter intake of
the feed consumed. There was a significant difference in the quantity of feed consumed by
individual horses, which appeared to be driven by the moisture content in the forage diets. The
second phase of the trial showed that the population of the faecal microbiota was resilient
following abrupt dietary transition between four forage-based diets. These findings indicated
why the horses in the previous study may have maintained body weight and condition, despite

the seasonal fluctuation in the quantity and quality of pasture.

This thesis highlights the complexity of the equine faecal microbiota, and
demonstrates that the relationship of dietary dry matter intake and mean retention time of
digesta in the gastrointestinal tract influences the population dynamics of the faecal bacterial

community.
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