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Abstract Liveweight and fleece characteristics
were recorded over 6 years in a New Zealand
cashmere goat flock. Traits examined were birth
weight, weaning weight, spring liveweight, fleece
weight, yield, down weight, fibre diameter, standard
deviation of fibre diameter, and down length. Kid
and hogget liveweight traits were affected by year,
birth and rearing rank, sex, age of dam, and age of
the goat at shearing. Hogget fleece weight was
significantly affected by year, sex, age of dam, and
age at shearing; however, only year effects were
significant for hogget down weight and fibre
diameter. Year and age effects were significant for
all doe traits. Hoggets were consistently different
from all older groups, and 2- and 3-year-old does
varied from 4-year and older does. Phenotypic
correlations between liveweight, fleece weight,
down weight, and fibre diameter were all positive
and of low-medium magnitude.
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INTRODUCTION

Maximum rates of genetic improvement by
selection require the recognition of differences in
genetic merit. These genetic differences are
frequently obscured by non-genetic variation, and
identifying sources of environmental variation and
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correcting for the effects improves the accuracy
with which genotypes can be estimated to make
selection more accurate. Some estimates of
environmental effects have been produced for
Australian cashmere goats (Gifford et al. 1989;
Restall & Pattie 1989) but few have been published
for New Zealand cashmere goats (Sumner &
Bigham 1993). The objective of this study was to
provide estimates of environmental effects on
liveweight and fleece characteristics of New
Zealand cashmere goats.

MATERIALS AND METHODS

Records were collected on the Wairoa Cashmere
Group Breeding Scheme nucleus flock, run by
MAF Technology (now AgResearch) on the
Wanganui Hill Country Research Station (39°54'S;
175°20'E). The station consists of steep hill country,
30—270 m elevation, with an average rainfall of
1080 mm/year. The average stocking rate on the
station was 14 ewe equivalents/ha. The flock
comprised about 300 does. Records used in this
study were collected from 1986 to 1991 to give
records on 931 kids, 664 hoggets, and 1377 does.

Does were grazed as a single flock, except at
mating which took place over 8 weeks, from March
to May. During kidding, from mid August, the
flock was inspected daily and kids were tagged
and identified with their dams. The kids were
weaned in one or two groups in early January and
the males and females run separately from weaning.
No culling was applied before hogget shearing. In
the doe flock, does which produced fibre that was
outside cashmere specifications—down diameter
must be below 18.5 microns (Pattie et al. 1990)—
were culled.

All animals were weighed at birth, weaning,
shearing, and before mating. All hoggets and does
were shorn once yearly in late July. Within 1 week
before shearing, guard hair and down length were
measured at four sites—midside, rump, neck, and
shoulder. At each site a ruler was placed on the
skin of the goat and an adjacent staple gently
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stretched to straighten the fibre, and length of the
longest down and guard hair fibre were measured.
Down and guard hair length were analysed as the
average of measurements at the four sites. At shear-
ing, individual fleeces were weighed and subsampled.
Samples were sent to the Whatawhata Fibre Testing
Centre, New Zealand, for measurement of
percentage down yield by weight (yield), down
fibre diameter, and diameter distribution. Weight
of down was calculated and colour of fibre recorded.

Statistical analyses
Statistical analyses were performed using the SAS
statistical package (SAS 1987). Birth weight was
analysed by fitting fixed effects for year of birth,
birth rank, sex, age of dam, and sire as a random
effect. Rearing rank and covariates for age at
weaning and birth weight were also included in the
model for weaning weight and growth rate to
weaning. The few kids born or reared as triplets
were treated as twins. First-order interaction effects

were tested, and excluded from the final model
when statistically non-significant (P < 0.05).
Hogget fleece and liveweight trait analyses included
year of birth, rearing rank, sex, age of dam, sire,
and age at shearing as a covariate. Rearing rank
rather than birth rank was fitted as preliminary
analyses indicated that it accounted for more of the
variation than birth rank. For doe analyses, fixed
effects comprised record year, age (years), repro-
ductive status, and interactions. Sire effects were
not included for doe traits as pedigree information
was unavailable for many of the does. Phenotypic
correlations were calculated on data corrected for
environmental effects, where traits were recorded
on the same individual in the same year.

RESULTS

Tables 1, 2, and 3 present least squares means for
environmental effects on kid, hogget, and doe
liveweight and fleece traits respectively. Between

Table 1 Least squares means for birth weight, weaning weight, and growth
rate to weaning of New Zealand cashmere kids.

Environmental
factor

Birth rank
Single
Twin

Rearing rank
Single
Twin

Sex
Female
Male

Age of dam (yrs)
1
2
3
4
5
6+

Age at weaning
(units/day)

Birth weight
(units/kg)

No. of records
R2

Mean

Birth weight
(kg)
***

2.31 ±0.02 a
2.07 + 0.03 b

Not applicable

***
2.08 ±0.03 a
2.31 ± 0.02 b

***
1.96 ±0.07 a
2.10 ±0.06 ab
2.16 ± 0.04 b
2.29 ± 0.04 c
2.32 ± 0.03 c
2.32 ± 0.03 c

Not applicable

Not applicable

931
0.31

2.35 ±0.01

Weaning weight
(kg)
**

11.3+ 0.3 a
10.5 ± 0.2 b

*
11.4 ±0.2 a
10.4 ± 0.4 b

***
10.6 + 0.2 a
11.3 ± 0.2 b

NS
10.1 +0.8
11.1 ±0.5
10.8 ±0.3
11.2 ±0.2
l l . l±0 .2
11.1 ±0.2

*
-0.02 1 0.06

***
1.5±0.2

870
0.53

11.010.1

Growth rate
(g/day)

**
79.3 ±2.5 a
71.6 + 2.3 b

NS
78.8+ 1.9
72.1 +3.5

**
72.3 ±2.4 a
78.5 ±2.1 b

NS
70.4 + 7.6
76.8+4.6
73.5+2.7
77.7 + 2.2
77.0 ± 1.9
77.2 + 1.8

***
-1.3 + 0.6

*
3.4 11.8

870
0.67

79.9 + 0.7

* P < 0.05 ; ** P < 0.01 ; *** P < 0.001 ; NS = not significant.
a,b,c indicate significant differences between means P < 0.05.
R2 = proportion of variation explained by the model.


