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NZERF Activities
Over the last 6 months
the NZ Equine Research
Foundation has:

In the next 6 months
the NZ Equine Research
Foundation will:

•

Hosted the Bayer Lecture
Series

•

•

Awarded 2 Travel Scholarships

Consider applications for the
Valachi Downs Young Achiever
Award

•

Assessed 4 Research Grant
Applications

•

Consider applications for the
Massey University Veterinary
Student NZERF Scholarships

•

Given financial support to the
International Symposium on
Equine Reproduction

•

Finalise approval & funding of
Research Grant applications

•

Distributed Dr Gee’s book
“Feeding Horses in New
Zealand”

•

Invite applications for Vet/
Farrier Scholarships

•

Plan the next Bayer Lecture
Series

•

Distribute the Spring Bulletin

•

Participate in hosting the
International Symposium on
Equine Reproduction

•
•

Distributed the Autumn
Bulletin
Provided on-going financial
support for 2 research projects.
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Reproductive performance of New Zealand
Thoroughbred stud farms
Dave Hanlon, Matamata Veterinary Services
differences amongst the five farms for all three of these
outcomes (Table 1). There were significant differences
amongst stallions for their first-cycle pregnancy rate (range
38 – 74%) and their end-of-season pregnancy rate (range
72 – 97%). Stallions that served less than 100 mares in a
season had a significantly higher first-cycle pregnancy rate
(59.1%) compared to those that served more than 100 mares
in a season (50.6%).
The New Zealand Thoroughbred breeding industry is the
sixth largest in the world and contributes around $1.4 billion
to the NZ economy each year. Therefore, it is somewhat
surprising that there have been no studies performed to
investigate factors that influence reproductive performance
on NZ stud farms. Most of the advice regarding management
and veterinary procedures that are used in this country are
extrapolated from studies performed in other countries, ie.
under different environmental, nutritional and managerial
systems.
As part of a large epidemiological study we aimed to
address the deficiencies in our knowledge of New Zealand
reproductive performance. A study was performed
involving five stud farms in the Waikato region of New
Zealand during three consecutive breeding seasons (20062008). A total of 1482 individual mares contributed 2007
“mare years” and 3402 oestrous cycles over the three
seasons. Mares were served by 87 individual stallions.
The aims of the study were:
1) To collect and describe basic measures of reproductive
performance to enable comparisons to previous studies
from other countries, utilizing similar methodology.
2) To perform appropriate statistical analysis not
previously used with equine data to determine
those factors that significantly affect reproductive
performance on NZ stud farms, and
3) To determine the relative contribution of the mare,
stallion and stud farm towards reproductive
performance
In this, the first of a 3-part series of articles on this study,
we will outline the findings in terms of basic reproductive
parameters and how the results compare to recent studies
from the northern hemisphere.
The results for each farm are summarized in Table 1.
Overall, the first-cycle pregnancy rate (the proportion of
mares conceiving on their first cycle) was 53.6%, the endof-season pregnancy rate (the proportion of mares having
a positive 42 day pregnancy test by the end of the season)
was 85.3% and the foaling rate (the proportion of mares
producing a live foal) was 80.2%. There were significant

The proportion of pregnancies lost between day 14 and day
42 of gestation was 5.5% and the proportion of pregnancies
lost between day 42 and term was 3.0%. Mares older
than 14 years of age and barren mares had the highest
pregnancy loss rates. Of all pregnancies diagnosed at 14-16
days, 12.9% were twins. The length of the breeding season
was relatively short with 87.3% of services occurring in the
91-day period between 1st September and 30th November.
In comparison to a recent study from Kentucky involving
1011 mares on 13 stud farms (Bosh et al, 2009; Table 2), the
results are interesting. Firstly our farms were larger with a
higher number of mares per farm. In addition, our mares
tend to be older and our breeding season is relatively short
compared to that in the northern hemisphere where the
breeding season lasts for around 150 days. Although the
per cycle pregnancy rate in this study was lower than that
reported from some studies in the northern hemisphere,
the foaling rate was similar and this was achieved in a
shorter time frame. Pregnancy loss rates in New Zealand
mares appear to be lower than those reported from
other countries. Anecdotal evidence suggests that mares
housed indoors (like in the northern hemisphere) have a
higher incidence of intra-uterine fluid accumulation postbreeding and are therefore more susceptible to matinginduced endometritis. It is likely that the New Zealand
management system, which allows mares to exercise at
pasture, may have a positive effect on fertility.
It appears that the overall reproductive performance of
mares in this study was actually better than recent reports
from the northern hemisphere. Our foaling rate (80.2%)
was higher than that reported recently in Kentucky (78.3%;
Bosh et al) and the UK (79.7%; Allen et al).
In the second article of this series we will detail the major
factors that were shown to significantly influence the
reproductive performance on these farms.
This study was supported by the New Zealand Racing
Board.
Reference: Hanlon DW, Stevenson M, Evans MJ, Firth EC.
Reproductive performance of Thoroughbred mares in the
Waikato region of New Zealand: 1. Descriptive analyses.
New Zealand Veterinary Journal 60:329-334.
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Table 1: First-cycle pregnancy rate (FCPR), end-of-season
pregnancy rate (SPR) and foaling rate of five Thoroughbred
stud farms (n = 2007 mares) in the Waikato region of New
Zealand over three consecutive breeding seasons (20062008).

Stud

Mean
*

Table 2: Reproductive performance of five Thoroughbred
Stud farms in the Waikato region compared with 13 farms
in Kentucky.

Total No. of mares per farm

Average

Bosh (USA)

161

78

9

8

53.6

62.6

FCPR (%)

SPR (%)

Foaling
rate (%)

1

58.6

86.1

78.1

15d PR to 1st service (%)

2

54.7

92.6

82.3

Services/oestrus cycle

1.03

-

Seasonal preg rate* (%)

85.2

89.2

Preg loss < 42d (%)

5.8

9.7

Preg loss 42d to term (%)

3.1

9.8

Foaling rate# (%)

80.2

78.3

3

68.2

90.9

90.1

4

60.9

90.1

81.2

5

47.3

81.4

77.8

53.6

85.3

80.2

Median age (years)

Proportion of mares with a positive 42d preg test by end of the season. # Proportion of mares producing a live foal.

REVIEW OF THE BAYER LECTURES
Barbara Harvey
The 2013 Bayer Lecture
series presented by Dr Erica
Gee on Feeding Horses in
New Zealand was attended
by around 300 people at the
four venues.
Erica spoke in depth on
four main topics:
•

Pastures and horses:
what’s good, bad or
otherwise?

•

What’s new in
feeding competition
and race horses for
performance?

•

Feeding problem
horses.

•

What extras should be
included in the diet?

Erica holds a BVSc, PhD,
and Dip ACT and is
currently a senior lecturer
at Massey University’s
Institute
of
Veterinary
and Biomedical Sciences
Department.
The NZ Equine Research
Foundation commissioned
Erica to write ‘Feeding

horses in New Zealand’,
and with a huge number
of requests for a speaker
on nutrition it was most
fortuitous that she was
available for this year’s
Bayer Lecture series.
Erica’s knowledge and
enthusiasm for the subject
was obvious from the
outset, she talked in depth
on all topics with the use
of excellent photographs.
Everyone in attendance
would
have
gained
valuable insight into the
feeding of horses and
associated
behavioural
problems.
Erica explained that while
pastures are great for many
horses, horses which have
metabolic diseases such as
Cushing’s syndrome and
those prone to laminitis
need to be managed more
carefully. These horses
don’t require pastures
high in sugar, starch and
frutans, and other types of

pastures such as Timothy
and Cocksfoot or different
methods of grazing should
be considered.
Horse sick pasture and best
practices for maintaining
pasture
quality
were
explained.
Gastric ulcers, their effect
on the horse and how to
deal with them were also
covered. Erica informed us
that studies have indicated
60 - 90% of performance
horses have gastric ulcers.
Minerals,
vitamins
and supplements were
discussed with a note to
those present that most
supplements have not
undergone rigorous clinical
trials and it is important to
read feed labels carefully
before adding supplements.
The proceedings supplied
with the lecture cover all
the topics and have ideal
‘summary notes’ at the end
of each section. This in itself

is a useful and valuable
reference,
along
with
Erica’s book, in any horse
owner’s library. Copies of
the proceedings and the
book “Feeding Horses in
New Zealand” are available
from the NZERF office at a
cost of $20.00.
The NZERF is indebted to
Erica for her presentation
and to Bayer for their
continued support both
financially and in hosting
this important Lecture
Series in NZ.

3 in 1 Combination Liquid Wormer
Liquid formulation for ease of dosing
Low volume dose: 30mL per 600kg Bwt

1 Litre
250mL
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NZERF Travel Scholarship Report
Patrick Sells
Advanced Podiatry Course conducted by Dr Ric Redden, 22 – 26 July, 2013, Kentucky, USA
Delegates: Patrick Sells (vet) & Paul Murray (farrier)
SUMMARY
The 2012 breeding season at Windsor Park Stud was
heavily tainted by the loss of one of New Zealand’s
most promising young sires, Thorn Park. After the horse
sustained a penetrating wound to a hind foot, the stud’s
vet and farrier team, in conjunction with Cambridge
Equine Hospital, fought a 3 month battle with sepsis and
contralateral laminitis. Although the team succeeded in
treating the severe laminitis, the original infection in the
opposite foot never resolved, and eventually led to the
stallion’s euthanasia. For Patrick Sells (stud vet) and Paul
Murray (stud manager & farrier), the case stimulated a
desire to learn more about advanced podiatry, in particular
in exploring treatment options for laminitis. Having been
helped extensively throughout Thorn Park’s treatment
by Dr Ric Redden of Kentucky, it was fitting that they
both attend his Advanced Podiatry Course in July 2013,
with kind support from NZERF. Since returning from the
course Patrick & Paul have received a number of referrals
of severely laminitic horses, and have found the results of
their recent training hugely satisfying.

and its pathological conditions. Lectures were informal, with
free discussion and interaction, Redden using case studies and
drawings to illustrate points. The main topics covered were:
•

The biomechanical formula of the foot and its
application

•

Soft tissue parameters of the foot

•

Identifying and treating the negative palmar angle

•

Identifying, managing and treating the club foot

•

Evaluating the navicular bone

•

Toe and quarter cracks

•

Laminitis treatment concepts

•

Treating puncture wounds

•

White Line Disease

•

The value of the venogram

Dr Redden (left) demonstrating the correct application of a
transfixing pin cast, with the horse in a standing sling.

Dr Redden (left) discussing a case with Paul (middle)
and Pat (right)
THE COURSE
The 5-day course was held at Dr Redden’s clinic near Lexington,
Kentucky, where most of the 25 delegates stayed in bunk rooms.
The clinic is based on a 200 acre farm bordering the Kentucky
River, on which there is stabling for 30 horses, extensive
workshops, limestone pasture and deciduous woodland. Mornings
were dedicated to lectures on topics ranging from all manner of
foot-related pathology, with strong emphasis on biomechanics.
The use of bone specimens and model ‘legs’ allowed delegates
to build 3D visualisations of the equine limb, its deformities

In the afternoons, practical sessions were carried out
on cadavers and patients brought in from far and wide
(subsidised consultancy/treatment is advertised well before
each course and is heavily subscribed by Dr Redden’s huge
client base). The delegates were separated into vet-farrier
teams, each supervised by one of a half dozen tutors that had
been brought in by Dr Redden to help practical teaching.
Each of these tutors were dually qualified in veterinary and
farriery, and had brought their ‘rigs’ – enormous trucks
fitted with mobile workshops and veterinary gear for the
use of each team. Each was an expert in their own right,
apprenticed by Redden himself. The quality of teaching
was outstanding. All of the other delegates without
exception were highly experienced clinicians and farriers,
representing some of the top podiatry practices in the
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Patrick & Paul worked together on
several cases each afternoon (and way
into the evening!) as floats drew up to
the clinic one after another, often having
driven hundreds of miles to attend. Cases
ranged from laminitis to negative palmar
angles, and everything in between.
Treatment of some of these cases was
hugely rewarding, for example a trotting
horse with severe navicular disease that
trotted up sound the following morning,
having been crippled on arrival.
Redden’s emphasis on biomechanics was
repeatedly justified by such cases.
For Patrick, the main practical
skills enhanced were: radiography
(particularly of soft tissue structures of
the foot, and the navicular bone), the
venogram, check ligament desmotomy,
DDFT tenotomy and the application of a
transfixationg cast.
Before (above) and 21 days after (below) treatment of a serious, acute bout in a chronically
laminitic mare presented to Pat & Paul the day after their return from Kentucky.
Following venograms to assess viability, a bilateral DDFT tenotomy was performed
and a derotation package was applied to each foot. The obvious resolution in rotation
and growth of new sole after just 3 weeks (and the gradual clinical improvement in the
mare) is testimony to the knowledge and skills picked up on this worthwhile course.
world, from Europe to the Americas to Australasia. Many
were attending their third, fourth or even fifth Advanced
Podiatry course, and despite already considered ‘top of
their game’ regionally, were emphatic that each attendance
brought further improvement to their way of practicing.
The learning environment within this atmosphere was
therefore exceptional – from dawn to dusk there was an
electrical buzz as delegates and tutors collaborated, shared
ideas, discussed tricky cases, and tinkered together on the
rigs or in the workshops.

For Paul, the main practical skills
enhanced
were:
radiography
(particularly of soft tissue structures
of the foot), revision of the four-point
trim, aluminium welding of support
plates, precision hot shoeing of rockered
remedial shoes, and new Ultimate fitting
methods.

In particular, an overall appreciation of the mechanical
forces acting on the equine foot and how they can be
changed to address a range of different pathological
conditions, was the resounding outcome of this course.
ACKNOWLEDGEMENTS
With great thanks to Windsor Park Stud, ProVet & NZERF

New Zealand Equine Research Foundation
Veterinarian – Farrier Scholarships
Annual scholarships for a veterinarian and a
farrier to attend a suitable course or symposium
and/or spend time with colleagues in the USA are
provided by the Foundation.

Preferably applications should be made jointly
from veterinarians and farriers from the same
geographical area.

The scholarships are intended

Applications should be made on the Vet/Farrier
Travel Grant forms available from

•

To improve the knowledge and skill of New
Zealanders in care and treatment of the horses’
foot, and

•

the NZERF Office, P O Box 52 Palmerston
North or

•

To encourage veterinarians and farriers to
work together as a team to overcome problems
of the horses’ foot

•

from the website www.nzerf.co.nz

Closing date is 31 March, 2014

Comparing Equine Stem Cells Sourced From
Bone Marrow, Fat And Blood
Lee Morris, Equibreed
To compare the best source of equine stem cells for use in
veterinary therapy we isolated tissue samples from adipose
tissue (fat), bone marrow and peripheral blood from 6 live
horses. The samples were cultured in the laboratory to assess
differences in growth rate and cell structure, and then frozen in
liquid nitrogen to assess their storage potential.
Adipose tissue provided the highest number of stem cells per
ml compared to bone marrow derived stem cells (BDSC) and
peripheral blood derived stem cells (pBSC). Bone marrow and
peripheral blood provided stem cells of high viability but of low
concentration compared to adipose tissue. Adipose tissue is also
a very reliable tissue source with 100% of samples containing
stem cells. There are, however, concerns associated with the
tissue source. Firstly, the nature of adipose tissue collection is
invasive due to the requirement for open surgery, and secondly,
there is a potential risk of the sample becoming contaminated
during the collection procedure. The development of a less
invasive and more sterile collection method will reduce the
concerns associated with tissue collection.
Peripheral blood is the least invasive option for isolating stem
cells; however, the number of stem cells circulating in the blood
is relatively low. Further research is needed to improve stem cell
culturing success from peripheral blood. This is a promising
area for stem cell isolation and it will be very interesting to
see how this develops as a source of stem cells, not only in the
horse but in other species as well.
Although bone marrow collection is also an invasive procedure
it does not require open surgery, using a large needle instead.
The project has shown that 83% of samples contained stem cells.
Interestingly, BDSC have a slower growth rate than adipose
derived stem cells (ADSC) although their initial viability is
higher than stem cells from adipose tissue.
Freezing stem cells in liquid nitrogen is a viable option for long
term storage which is particularly important for providing
future treatments for an equine patient. The frozen cells can be
quickly thawed, then incubated until the cells are ready to be
used for treating injuries.

A

B

Fig 1. Differentiation assays of BDSC (A) Osteogenic
differentiation stained with Alizarin stain. (B) Adipogenic
differentiation stained with BODIPY and DAPI.
The stem cells were also evaluated for their ability to change
into other tissue types. This ability is required to positively
identify a stem cell as mesenchymal, which are cells that are
able to turn into connective tissue. Figure 1A shows BDSC
which have turned into bone cells. The red stain highlights
calcium deposits which are indicative of bone cell formation.
Figure 1B shows BDSC which have turned into fat cells. The
green fluorescent stain highlights lipids which are found in fat
while the blue stain shows the nuclei of the cells surrounded
by lipid droplets.
The cultured cells will also be examined for specific gene
markers which indicate the ability of the cells to change into
different cell types and for the ability of the cells to self-renew.
These gene markers will confirm whether or not the cells
cultured from all three tissue types are indeed mesenchymal
stem cells.
This project is providing valuable information about the best
source for equine stem cells. Adipose tissue ranks the highest
with a small sample required for a high number of viable stem
cells. Refining the tissue harvesting technique will increase
the appeal of using adipose tissue for stem cell isolation. Stem
cells can be frozen for long term storage, making a single
tissue collection all that is necessary for long term veterinary
treatment.

VALACHI DOWNS STUD YOUNG ACHIEVER AWARD
Applications close on 31 October, 2013
for the Valachi Downs Stud Young
Achiever Award. Due to the generous
sponsorship of Valachi Downs Stud an
award of $15,000 will be available to
assist an individual under the age of
35 years in their career in the equine
industry. Applications will be accepted
from, but not necessarily limited to, the
following:

• A post-graduate, masters or honours
student undertaking study or research
in an area of equine science.
• An individual pursuing any specialized
equine study or course (including
farriery).
• An individual committed to embarking
on a career in the equine industry.
• An individual already contributing to
the equine industry who wishes to
further their career.

Applications are to be made on the
Valachi Downs Stud Young Achiever
Award application form available from
the NZERF Office or from the website.
Applicants will be expected to show
evidence of both their commitment
to the equine industry and their other
attributes that would make them
appropriate recipients of this Valachi
Downs Stud Young achiever Award.
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Waikato Stud Young Achiever Award Winner Update
Frances Peat, Matamata Veterinary Services
In December 2010, I was fortunate to
receive the NZERF’s Waikato Stud
Young Achiever Award (now sponsored
by Valachi Downs). As a result of this
scholarship and the ongoing support of
Matamata Veterinary Services, I have
been able to pursue my ambitions as
an equine veterinarian with a desire to
specialise in performance horse medicine
and advanced diagnostic imaging.
The NZERF scholarship allowed
me to spend four weeks in the USA
visiting specialised equine performance
medicine and imaging centres in July
2011. My time was divided between the
University of Pennsylvania’s New Bolton
Centre, Virginia Equine Imaging and the

Large Animal Ultrasound Service at the
University of California Davis.
The funding also enabled me to enroll
in postgraduate study through Massey
University whilst working as an equine
veterinarian in Matamata. I completed a
Postgraduate Certificate in Science with
a dissertation on Carpal Canal Syndrome
in the Horse in 2012.
Following the success of my trip in 2011,
I returned to the States in July 2013 to
spend time at Colorado State University’s
Orthopaedic Research Centre and Equine
Sports Medicine Service. Working with
world experts in this field has been an
incredible opportunity and their handson teaching has been invaluable. Being

exposed to the advances they are making
with research in regenerative medicine
and rehabilitation of joint and soft tissue
injuries is also very exciting.
My sincere thanks go to the NZERF,
Waikato Stud and Matamata Veterinary
Services for their tremendous support
in my development as an equine
veterinarian so far. Ultimately, I hope
to repay this gratitude by bringing
world class veterinary knowledge and
techniques home to benefit the equine
industry in New Zealand.
Frances Peat BVSc PGCertSc
Matamata Veterinary Services
Equine Hospital

Chairperson’s Corner
Over the winter months the NZERF
Board has been involved in a number
of activities with both educational
and equine research priorities being
supported. We have received excellent
reports of satisfactory progress from
our 2 on-going research projects –
one on vaccine efficacy for strangles
against Streptococcus equi undertaken
at the University of Waikato, and
the other comparing stem cells from
adipose tissue, bone marrow and
blood for the treatment of lameness
conditions in horses and undertaken
at Equibreed in Te Awamutu. We are
very pleased to report that the project
at the University of Waikato has been
jointly funded by the NZ Racing Board
and our organization. Both projects are
due to be completed by the end of the
year and a summary of the findings
will be published in a later edition of
this Bulletin.
This years’ Bayer Lecture was an
excellent opportunity for all horse
owners to receive the most up-todate information available on feeding

horses, with particular relevance to
New Zealand conditions, and I thank
both guest speaker, Dr Erica Gee, and
sponsors Bayer, for their contribution.
An announcement on next year’s
speaker will be made in the next
Bulletin.
Our NZERF Technical Sub-Committee,
chaired by Dr Sue Alexander Irvine
and comprising 3 scientists and 3
veterinarians has been assessing
the most recent grant applications
for research funding prior to their
recommendations being made to
the Board. NZ is fortunate to have
scientists and clinicians wanting to
perform research in the horse, and
to keep NZ at the forefront of new
findings and outcomes.
Two travel grants have recently
been awarded – one to Dr Sarah
Rosanowski, Massey University, to
present her findings at The World
Equine
Veterinary
Association
(WEVA) congress in Hungary, and the
other to Dr Patrick Sells, Windsor Park

Stud, to attend the Rick Redden farrier
course in Lexington, Kentucky.
January will see the arrival of the
world’s leading equine reproduction
researchers to attend the XIth
International Symposium on Equine
Reproduction in Hamilton. The NZERF
will be assisting the Local Organizing
Committee, chaired by Dr Lee Morris,
in the welcome and hosting of these
scientists to ensure their impression of
New Zealand is that it is a friendly and
hospitable country!
As the new racing and competition
season begins, I wish everyone good
luck and much enjoyment from their
horse related activities in the next few
months.
Dr Margaret J Evans
NZERF Chairman
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