New Zealand Society of Animal Production online archive

This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular
annual conference in June or July each year for the presentation of technical and applied topics in animal

production. NZSAP plays an important role as a forum fostering research in all areas of animal production
including production systems, nutrition, meat science, animal welfare, wool science, animal breeding and
genetics.

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website www.nzsap.org.nz

View All Proceedings Next Conference Join NZSAP

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating
information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views
of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any

form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License. ¢ MG D

You are free to:

Share— copy and redistribute the material in any medium or format

Under the following terms:

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may
do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

NonCommercial — You may not use the material for commercial purposes.

NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/



http://www.nzsap.org/proceedings/browse
http://www.nzsap.org/conference
http://www.nzsap.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/

270 Sumner et al — SEASONALITY OF WOOL GROWTH

Seasonality of wool growth in Waikato and Southland of Romney sheep selected
for high fleece weight

R MW SUMNER, T WULIJt, J L DOBBIE, R N ANDREWSAND M P UPSDELL

AgResearch, Ruakura Agricultural Centre, Private Bag 3123, Hamilton, New Zealand.

ABSTRACT

Wool growth rate was estimated for a total of 525 Romney ewes born in 1991 and 1992 between 5 and 28 months of age. Both
year born groups contained sheep from three flocks selected over an extended period for increased hogget fleece waight and thei
respective Control flock. One flock was located in the Waikato, one in Southland and one split between the two locatigng. Follo
adjustment for live weight the seasonality of wool growth rate in Southland was significantly greater than in the Waittaig teéle
sensitivity of Romney sheep in recognising small changes in the length of daylight between the two locations. Seleatéaséat inc
hogget fleece weight resulted in a greater increase in relative wool growth rate during the winter than during the summer.

Keywords: Romney; seasonality; day length; selection; wool growth rate.

INTRODUCTION trols for seasonality of wool growth at two locations differ-

. . ing in daylength. This paper reports the results of that
Sheep exhibit a seasonal cycle in wool growth assogyy.

ated with concomitant changes in fibre length growth rate,

mean fibre diameter and mean fibre volume. The cycle MATERIALS AND METHODS

which is under endocrine control entrained by the annual

photoperiod (reviewed by Sumner and Bigham, 1993) has  pata were collected from a total of 525 ewes born in
a maximum in summer and a minimum in winter. Wool gg1 (n=231) and 1992 (n = 294) according to a factorial
growth rate can be influenced directly by variations in feegesign involving two locations (Tokanui and Woodlands),
intake and indirectly by seasonal variations in pastuifiree flocks (Clarke and Hight at Tokanui, and Clarke and
quantity and quality (Hawker, 1985). Breeds vary in thgjawker at Woodlands) and two lines (Selected and Control
amplitude of their respective cycles (Bighatral, 1978).  for each flock at each location). The numbers of sheep in
No published estimates of the effect of seasonal variatig@ch treatment cell are indicated in Table 2. All sub-groups
in day length over the length of New Zealand on the relativs 5 similar age at each location were grazed together for
seasonality of wool growth for genetically similar groupshe duration of the trial. Each drop of ewes were withheld
of sheep are known to the authors. from mating during their second year on the trial.

In February 1992 a flock of Romney sheep, selected Each sheep was live weighed and a midside patch area
forincreased hogget fleece weight since 1973 (Clarke lingllpped at approximately 6 weekly intervals for 23 months
and their randomly bred Romney Control (Clarke, 1974}om 5 months of age. Ewes born in 1991 were sampled
was split between Woodlands Research Station (negétween February 1992 and November 1993 and the ewes
Invercargill) at Latitude 46 22S and Tokanui Researqubm in 1992 were Samp|ed between February 1993 and
Station, (near Te Awamutu) at Latitude 38 07S. This prgpecember 1994. The clipped patch samples were washed
vided an opportunity to quantify the magnitude of thendividually and the total weight of clean wool harvested
potential latitude effect on wool growth that may apply t¢rom each patch calculated. Each drop of ewes were shorn
Romney type sheep within New Zealand. Sheep in thg jambs in December when 3 months old, in October when
Clarke flock and its Control flock grazing at Woodlandg 3 months old (hogget shearing), in February when 17
were run with another high fleece weight Romney flockyonths old (2-tooth pre-mating shearing) and in December
(Hawker flock) and its Control established in the earlyhen 27 months old (ewe shearing at weaning). Individual
1980's by screening in high fleece weight hoggets fromgeasy fleece weights were recorded at the hogget, 2-tooth
number of large industry flocks (Hawker and Littlejohngnd ewe shearings and a midside fleece sample taken for
1986). Following the transfer of half of each of the Clarkgheasurement of washing vyield to calculate clean fleece
Selected and Control flocks to Tokanui, the transferrageight. Individual clean wool growth rate during each
group were run in association with a further high fleecgeriod was estimated by proportioning each ewe’s clean
weight line selected for increased hogget fleece weighéece weight according to the relative weight of clean wool
since 1969 (nght Iine) and their Control flock (Johnet)n C||pped from her midside patch during that period_
al., 1995). Consequent upon this relocation it was possible |ndividual estimates of wool growth rate declined
to simultaneously compare selection flocks and their cofpm the start of the trial to a minimum during the first

1 AgResearch, Invermay Agricultural Centre, Private Bag 50034, Mosgiel, New Zealand.
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winter, increased to a maximum during the ensuing sumeffects result in an average total annual pasture production
mer before declining again to a second minimum theof 15,930 kgDM/ha at Tokanui and 12,303 kgDM/ha at
following winter. These stages of the wool growth cycle Woodlands with a different seasonal pattern (Stockpol
are subsequently referred to as Minl, Max and Min2database, Marshadt al,, 1991). Pasture growth rates tend
respectively. to be equivalent at the two sites during January (50.0 vs
Smoothed curves were fitted to the live weight and53.1 kgDM/ha/d respectively) but the pasture growth rate
wool growth rate data of each sheep using a Bayesiaat Tokanui is approximately double that at Woodlands
smoothing procedure (Upsdell, 1994) from which wereduring July (21.0 vs 9.7 kgDM/ha/d respectively).
derived estimates of values for live weight and wool The mean day of Minl was 171 + 1 (20 June) and did
growth rate at Min1, Max and Min2 and also the calendamot differ significantly between locations, flocks or lines.
day for Min1, Max and Min2. As the trial encompassed Sheep at Woodlands were 14 + 2 days later attaining their
two periods of minimal growth but only one period of maximum rate of wool growth on day 17 + 1 (17 January)
maximal wool growth, estimates of wool growth rhythm and 11 + 2 days later in reaching Min2 on day 224 + 1 (12
calculated in a similar manner to the estimates of SumnefAugust) compared with the sheep at Tokanui. The date of
et al (1994) would have been confounded as each half oMax and Min2 did not differ significantly between flocks
the wool growth cycle contains a common estimate ofor lines.
maximal wool growth. A single alternative measure of
seasonality, subsequently referred to as relative WOOI1‘ABLE 2: Number of sheep in each location, flock and line cell and

growth amplitude, was calculated as:- ((Wool growth rate agjusted mean live weight and wool growth rate for each sheep at the time
at Max) - ((Wool growth rate at Minl + Wool growth rate of their first minimum, maximum and second minimum period of wool

at Min2) / 2)) / (((Wool growth rate at Min1) + (2 x Wool growth.
growth rate at Max) + (Wool growth rate at Min2)) / 4).
The calendar day of Min1, Max and Min2, live weight Treatment  No of Live weight (kg)  Wool growth rate (g/d)

at Min1, Max and Min2, wool growth rate at Min1, Max sheep Minl Max Min2  Minl Max Min2
and Min2 and relative wool growth amplitude, were each Location:
analysed by regression procedures. The model includedokanui 188 34.3 425 507 6.6 13.8 8.1
main effect terms of location, flock and line, with between Woodlands 337 314 451 4938 54 151 47
year effects included in the error. Wool growth rate atLSD 69 11 11 02 04 03
Minl, Max and Min2, and relative wool growth amplitude Signif. e i
were each analysed, with and without adjustment for liveFlock:
weight at that and each preceding time assuming liveClarke 224 31.1 421 484 5.8 147 57
weight to be an indicator of variations in feed quantity and Hawker 205 34.7 474 534 59 148 6.1
quality between the two locations. Hight 96 30.9 417 473 59 139 6.0
LSD 14 14 17 02 04 03
RESULTS Signif. ** *x *x NS * NS
Line:

Tokanui experiences 60 minutes less daylight (time selected 267 345 46.4 528 65 159 6.6
from sunrise to sunset) at the summer solstice and 5@&ontrol 258 304 417 474 52 133 53
minutes more daylight at the winter solstice than Wood-LsD 07 08 10 02 03 02
lands (Table 1). Climatic conditions also vary between theSignif. e e e e e

two sites. While Tokanui has a higher mean annual rainfall

(1257 mm) than Woodlands (1041 mm), 23% of the rain* p<0.05; ** p<0.01; ** p<0.001.

falls in the summer and 30% in the winter at Tokanui

whereas 31% of the mean annual rainfall at Woodlands

falls in the summer and only 22% in the winter (Stockpol ~ The number of sheep in each of the location, flock

database, Marshadlt al, 1991). Mean monthly air tem- and line, treatment cells and mean live weight at Min1,

perature at Tokanui is 4.4 °C warmer in summer and 2.5°Max and Min2 are given in Table 2. Sheep at Tokanui were

warmer in winter than at Woodlands (Stockpol databaseheavier in the winter but lighter over the summer, than the

Marshall et al, 1991). In combination, these climatic sheep at Woodlands reflecting the amount and quality of
available pasture. The Hawker flock were consistently
heavier than the other two flocks which were not signifi-

TABLE 1: Duration of daylight during the summer and winter solstice at cantly different and the Selected lines were consistently

Tokanui and Woodlands Research Stations (H.M. Nautical Aimanac Of‘heavier than the Control lines. All interaction terms for

fice, 1996). live weight and wool growth rate at Min1, Max and Min2
Duration of daylight were not significant. Qn average 57% of the variatipn in

wool growth rate at Min1, Max and Min2 was explained

Location 22 Dec 22 June by the main effects within the model. Inclusion of the live

h h weight terms explained a further 15% of the total varia-
Tokanui 14:49 9:31 tion. The large increase in explained variation through the

Woodlands 15:49 8:35 inclusion of live weight in the model is indicative of the
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effectiveness of live weight as an appropriate variate tseasonality in wool growth observed here were broadly
adjust wool growth rate for variation in the amount andsimilar to those previously reported for Romney sheep in
quality of available pasture. Mean wool growth ratesvarious individual trials in the Waikato and in Southland
adjusted for live weight for each of the main effects at(Bighamet al, 1978; Hawker, 1985; Wuligt al, 1993).
Minl, Max and Min2 are included in Table 2. Sheep at As previously reported for each flock individually
Tokanui had higher wool growth rates than sheep at Wood{Clarke, 1983; Hawkeet al, 1988; Morriset al, 1996)
lands at both winter minima but a lower wool growth ratethere was a consistent positive relationship between fleece
at the summer maximum. Wool growth rates of the threaveight and live weight with the Selected ewes being
flocks at the two minima were not significantly different heavier than the Control ewes.

while the adjusted growth rate of the Hight flock at their Earlier trial work at Woodlands has demonstrated
maximum was significantly less than the wool growth ratethat responses of wool growth to changes in level of
of the Clarke and Hawker flocks which were not signifi- nutrition in summer are approximately twice those achieved
cantly different. The increases in wool growth rate achievedn winter with similar changes in nutrition (Hawker and
through selection, expressed as a proportion of wool growtiCrosbie, 1985). The magnitude of the season by location
rate in the Control lines, were higher in winter than ininteraction in adjusted wool growth rate and the small
summer (p<0.001). Relative growth rate was 26% at Minldelay in attaining Max and Min2 at Woodlands relative to
and 25% at Min2 in the winter but only 19% at Max in the Tokanui, indicates there may still be residual effects asso-
summer. ciated with pasture quality or other physiological responses

There was a significant interaction (p<0.05) betweenimpacting on wool growth independently of live weight.
location and line, and between flock and line for theThese trends serve to highlight the practical difficulties
calculated relative wool growth amplitude. Mean valuesassociated with adjusting wool production data for possi-
of the calculated relative amplitude for the two way termsble environmental influences across mobs and/or loca-
are given in Table 3. While the relative wool growth tions. Nevertheless the difference in seasonality of adjusted
amplitude did not differ significantly between the Selectedwool growth between the two locations indicates physi-
and Control lines at Tokanui, the Control lines displayedological control mechanisms regulating wool growth
a significantly greater amplitude than the Selected lines afNixon et al, 1998) are able to respond to a difference of
Woodlands. Overall the Hight flock exhibited a lower an hour in the duration of daylight in winter and summer.
relative amplitude than the Clarke and Hawker flocks As ambient temperature has only a limited effect on
which were not significantly different. There was a greaterwool growth (Hutchinson and Bennett, 1963) the small
reduction in amplitude for the Hight Selected line than fortemperature difference between Tokanui and Woodlands
the Hight Control line. is unlikely to directly impact on wool growth rate.

With changes in wool growth rate reflected in changes
in both fibre diameter and staple length (Hawker and
Crosbie, 1985), the greater seasonality in Southland em-
phasises that farmers in this area should be shearing close

TABLE 3: Mean relative wool growth amplitude adjusted for live weight.

Treatment Location Flock L . L
. . . to the minimum period of wool growth, to minimise the
Line Tokanui Woodlands Clarke Hawker Hight L S ] . . .
incidence of unsoundness within their clips. This will
ie'eCtTd 006601 10626 00;7 00535 00;74 however increase the risk of post-shearing mortality.
ngtm P oon T ee : Lack of a location by line interaction for wool growth
Sianif N . rate, indicates that the genetic gains in fleece weight
gntt achieved through selection for increased hogget fleece
¢ 0<0.05 weight at one location are expressed similarly at other
p<0.05.

locations, regardless of the season of the year. However
relative wool growth amplitude has apparently changed as
a result of the imposed selection policies. Overall the
DISCUSSION Hight flock had a lower seasonality than the other two
. flocks and the Hight Selection line had a lower seasonality
The measure of seasonality of wool growth rr?\te "®than the Control line. Both the Selected lines at Wood-
ported by Sumpeﬂ al (1994) a_nd the measure use,d'nth'slands grew significantly more wool during the winter
paper are equivalent. Each is a ratio of the dlﬂEerencetroughthan the Control lines, confirming trends evident in

between seasonal maxima and minima, divided by the?ecent analyses of the late Hugh Hawker's data (J. N.

mean groyvth rate over the tim'e period .cor'10erned. Th%larke, unpublished) at Woodlands and data reported by
relationship has value in enabling quantitative comparl—WuIiji et al (1993).

sons to be made between genotypes and locations.

As well as being the first paper to report latitude
effects on wool growth this is also the first paper to report CONCLUSION
relative difference in live weight and wool growth be- This trial has served to confirm, using a common
tween the three Romney flocks selected for increasedyenotype at two locations in New Zealand with a differing

hogget fleece weight over an extended period on Newyyration of daylight, that wool growth in the Romney is
Zealand Government Research Stations. The patterns %ﬁgnificantly influenced by length of daylight and nutri-
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tion. Selection for increased hogget fleece weight in threédiawker, H. and Littlejohn, R.P. 1986. Live weights, fleece weights and
separate flocks has resulted in similar responses in live wool characteristics of screened high fleece weight and randomly

. . . selected Romney ewe hogge®soceedings of the New Zealand
weight and fleece weight. Wool growth amplitude how- Society of Amm; produc?ig%: 219_223_

ever, has apparently changed as a result of the imposeditchinson, J.C.D. and Bennett, J.W. 1963. Temperature and wool
selection policies. growth. Proceedings of the Australian Physiological Society.
August 1963: 16.
Johnson, D.L., Hight, G.K., Dobbie, J.L., Jones, K.R. and Wrigglesworth,
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