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Genetic parameters for milk yield and faecal nematode egg count
in Saanen does
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parameters for milk yield and FP, and for FEC. A
total of 4738 records from 1161 does, the daughters
of 53 sires, were available. Restricted maximum
likelihood procedures with an animal model were
used for analyses. Overall, daily yields of milk and
FP were 1.40 litres and 0.091 kg (average
concentration 64.4 g/litre). Among the five age
classes of doe, milk yield ranged from 0.93 to 1.80
litres, while FP ranged from 0.061 to 0.117 kg.
Geometric mean FECs ranged from 974 to 1241
eggs/g faeces among does of different ages, and
from 748 to 3093 eggs/g among years (lactations).
There was a curvilinear relationship between all
three traits and days in milk, with declining yields
and FEC as lactation progressed.

The heritabilities (h2) for milk yield and FP
averaged 0.23 ± 0.04 and 0.27 ± 0.04, respectively,
with corresponding repeatability (r) values of 0.26
+ 0.03 and 0.27 ± 0.03. Estimates of h2 for loge

(FEC+100) across years were 0.09 ± 0.05 (mid
lactation) and 0.06 ± 0.04 (late lactation), with
corresponding r values of 0.09 + 0.06 and 0.15 +
0.04. The genetic correlation between milk yield
and FP was 0.87 ± 0.03, and those between FEC
and milk yield or FP were -0.21 ± 0.26 and -0.17 ±
0.24, respectively. Phenotypic correlations between
milk yield and FP, FEC and milk yield, and FEC
and FP averaged 0.88 ±0.01, -0.07 ± 0.03, and
-0.07 ± 0.03, respectively.
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Abstract Results of two herd tests per lactation
(each comprising daily milk yield and yield of fat
and protein (FP)) and faecal nematode egg counts
(FEC) on Saanen does in Northland, New Zealand,
were recorded during the lactations of 1991/92 to
1996/97. The data were used to estimate genetic
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INTRODUCTION

In the face of serious anthelmintic resistance in the
New Zealand dairy goat industry (McKenna 1991),
one long-term solution could be to breed for host
resistance to parasites, as well as for milk yield.
The problem of parasitism is even more acute in
dairy goats than fibre goats because of the milk
withholding period required in lactating does after
treatment with anthelmintics.
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Under New Zealand conditions, dairy goats are
generally farmed intensively, often without an
effective non-chemical means of managing parasitic
infection. As a result, they are continuously exposed
to high levels of larval challenge on pasture, which
ethically necessitates frequent anthelmintic
treatment.

Such parasite management options as grazing
with older immune age classes, using alternative
grazing species, and extended pasture spelling
integrated with the removal of herbage as hay or
silage cannot be applied to many dairy goat farming
operations. The genetic selection of stock for resist-
ance to nematode infection must, therefore, be
regarded as one option for alleviating the effects of
parasitism and reducing anthelmintic dependence.

We undertook a study of variation in a large
herd of lactating Saanen does, in order to estimate
the heritabilities of milk yield, fat plus protein
yield, and faecal nematode egg count (FEC), and
the phenotypic and genetic correlations among
them.

MATERIALS AND METHODS

Herd description
The herd was established at Hikurangi, Northland,
in 1978. Thirty in-kid Saanen does were purchased
in 1978 and another 40 in 1979 from many small
producers. The herd has been managed since then
as a spring-kidding enterprise, milked twice daily
during lactation (except shortly before drying off,
when does were milked once daily). Kidding dates
were generally in September and October.
Replacement does were bred in the herd until 1990.
In 1991,90 Saanen does were purchased to increase
herd size to 180, with another 90 Saanen does
being purchased in 1992 to make up numbers (with
natural increase) to 300. Numbers of milking does
reached a plateau of 472 by 1994/95. Data for the
present study were obtained from 4738 records of
milk yield and 3243 records of FEC in the six
lactations from 1991/92 to 1996/97. Does in the
herd over these six years comprised 1161 animals,
most with multiple lactations, and were the
daughters of 53 sires (50 Saanens, two Nubians,
and one Toggenburg). Most of the bucks which
were the sires of these animals were also homebred,
but with 13 exceptions (mainly the sires of the
does purchased in 1991 and 1992, and three
purchased sires in 1995, two of which were Nubian
and Toggenburg).

Replacement decisions for bucks and does were
based mainly on milk production data, with
increasing recent emphasis on low FEC in lactating
does (originally using progeny means and
phenotypic performance, and recently using
breeding values of animals, sires and dams).

All age groups, including yearling does, were
grazed together in one mob through to 1994/95
inclusive. During the 1995/96 season there were
two mobs, with yearlings being separated. In 1996/
97, about 80% of the does were separated, managed
indoors, and milked twice daily. The other 20%
were selected for low FEC, managed outside as a
group, and milked once daily. The long-term aim
was to breed all replacement does from the more
resistant outside dams, taking advantage of the
high litter size of Saanens to minimise the time to
breed enough replacements.

All does were treated for internal parasites prior
to kidding each year. A policy of drenching when a
trigger level of about 800 eggs/g was reached was
discarded after the 1991/92 season, because of
legislative changes in milk withholding times for
anthelmintics. Since the 1992/93 season, does
remained untreated throughout lactation, only
receiving a second anthelmintic treatment at drying
off (between February and May). Ivermectin was
used, because of parasite resistance to benzi-
midazoles and levamisole in goats on the property.

Recording
Individual herd-test data for milk production were
taken between November and January each year
(with the exception of an additional test in October
in the 1994/95 season), and again 30 or 60 days
later. On each of these occasions, individual 24-
hour milk yields were measured, and laboratory
analyses of milk solids concentrations were
obtained to calculate milk solids yield. In 1991/92
to 1993/94, concentrations consisted of total solids
including lactose, and in the final three years they
consisted of fat plus protein only (FP). In order to
make an approximate standardisation of the data
across all years, individual solids records from the
first three years were multiplied by a constant
(0.55); this converted their mean solids concen-
tration to a value equalling the mean FP
concentration in the final three years. This
adjustment procedure was considered justified in
that lactose concentrations (in dairy cattle data) are
highly correlated with fat and protein concentrations
(Gibson 1987).


