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Shearing time of sheep with special reference to
conditionsin northern Europe: areview
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SUMMARY

Sheep are most commonly shorn once a year. However, shearing takes place twice annually in some
localities of the world. Those who shear sheep more frequently than once yearly may in some cases
increase annual wool production and enhance fleece quality. Other important reasons for such
practices seem to be hot climate in warm countries and housing at northern latitudes. While the
traditional shearing time is spring and early summer in northern Europe there has been a certain
development towards winter and even autumn shearing of housed sheep. In some countries such
changes have resulted in sheep being shorn twice yearly, normally in autumn and again in late winter.
Winter shearing, usually taking place during pregnancy, leads to increased energy requirements and
voluntary food intake but may improve the utilization of dietary protein and enhance the mobilization
of maternal fat reserves. Moreover, gestation length and lamb birth weight is increased and winter
shearing may even stimulate ewe milk production and result in faster lamb growth rate. Reproductive
performance of young ewes can be improved by pre-mating shearing. It is concluded that winter
shearing of housed well-fed sheep in northern Europe may have both husbandry and production
benefits.
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KURZFASSUNG
Der Zeitpunkt der Schafschur, unter Beriicksichtigung der Bedingungen in Nordeuropa: Ein Uberblick

Die Schafe werden gewohnlich einmal im Jahr geschoren. An einigen Orten der Welt findet die Schur
zweimal im Jahre statt. Durch das ofter als einmal im Jahr vorgenommenes Abscheren der Schafe
kann in einigen Fallen die jahrliche Wollproduktion erhdht und eine Qualitétssteigerung erzielt
werden. Weitere wichtige Faktoren fiir eine wiederholte Schur scheinen das heisse Klima warmer
Lander sowie die Stallhaltung in nérdlichen Breitengraden darzustellen. Wahrend in Nordeuropa das
Frihjahr und Friihsommer als traditionelle Schurzeit gelten, ist bei Stallhaltung der Schafe eine
gewisse Entwicklung in Richtung Winterschur oder gar Herbstschur zu verzeichnen. In einigen
Landern hat sich diese Wandlung etabliert. Die Schafe werden jahrlich zweimal geschoren, gewéhnlich
im Herbst und wiederholt im spéten Winter. Die Winterschur fall normalerweisein die Trachtigkeitsperiode
der Tiere und fihrt zu vergréssertem Energieverbrauch sowie erhdhtem Futterbedarf. Die Schur kann
die Nutzung der Protein Ration verbessern und die Mobilisierung der Fettreserven des Mutterschafes
steigern. Es wird hierbei ferner die Trachtigkeitsdauer verlangert, was zu einer Erhéhung des
Geburtsgewichtes der Lammer fuhrt. Die Winterschur kann sogar die Milchbildung beim Mutterschaf
stimulieren, wodurch sich ein schnelleres Wachstum des Lammes ergibt. Die Vermehrungsrate kann
bei jungen Mutterschafen durch eine Schur vor der Begattung verbessert werden. Es steht fest, dass in
Nordeuropadie Winterschur von Schafen bei Stallhaltung und guter Futterung sowohl landwirtschaftliche
wie erzeugerische Vorteile bringen kénnen.
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RESUME
L’ époque de la tonte des moutons en relation avec les conditions de I’ Europe septentrionale: résumé

On tond les moutons normalement une fois par an. Toutefois la tonte se fait a deux reprises la méme
année en certains endroits du monde. Ceux qui pratiquent la tonte plus d une fois par an, peuvent en
certains cas, augmenter la production annuelle de laine et améliorer la qualité de la toison. Les autres
raisons importantes de cette pratique semblent étre le climat dans les pays chauds et I’ enfermement
en bergerie sous les latitudes septentrionales. Alors que I’ époque traditionnelle de la tonte se situe au
printemps et au début de I'été en Europe du nord, on peut observer un certain développement de la
tonte d hiver et méme d’automne pour les moutons gardés en bergerie. Ces changements ont abouti
dans certains pays a la tonte pratiquée deu fois par an, en automne d’abord, puis alafin de I’hiver. La
tonte d'hiver, qui a lieu pendant la gestation, entraine bien des besoins énergétiques accrus et une
suralimentation, mais peut en revanche améliorer I’ utilisation des protéines diététiques et favoriser la
mobilisation des réserves maternelles de graisses. En outre, la durée de la gestation et le poids des
agneaux a la naissance augmentent. La tonte d’hiver peut méme stimuler la production de lait chez la
brebis et accélérer le taux de croissance des agneaux. Les capacités reproductrices des jeunes brebis
peuvent étre améliorées par la tonte pratiquée avant I’accouplement. En conclusion, la tonte d’ hiver
des moutons de I’ Eureope du Nord, gardés en bergerie et bien nourris, peut présenter des avantages a
la fois pour I'élevage et pour la production.

YFIRLIT

Raningstimi saudfjar med sérstoku tilliti til adstaedna i Nordur-Evropu: yfirlitsgrein

Saudfé er venjulega raid einu sinni & ari. P er fé klippt tvisvar arlega sumstadar i heiminum. beir sem
ryja fé oftar en einu sinni & &ri geta i sumum tilvikum aukio éarlega ullarframleidslu og beett gaedin.
Adrar veigamiklar astaedur pess ad tviryja virdast hlytt loftslag i heitum Iéndum og hisvist &
nordursl6dum. bott hefdbundinn rdningstimi sé ad vorlagi og snemma & sumrin i nordanverdri Evropu
hefur vetrar- og jafnvel haustklipping fjar & hasi verid tekin upp ad nokkru marki. | sumum l8ndum
hefur pessi préun ordid til pess ad fé er tvirlid, venjulega a haustin og aftur sidla vetrar. Vetrarriningur,
sem venjulega fer fram & medgdngutima anna, krefst aukinnar fédurorku og leidir til meira ats en
getur aftur & moti bagtt nytingu préteins i f60rinu og aukid nidurbrot fordafitu i skrokk aginnar.
Jafnframt lengist medgdngutiminn og 16mb fasdast pyngri. Visbendingar eru um ad vetrarraningur
orvi mjolkurmyndun &a og auki pannig voxt lamba. Klipping fyrir fengitima getur aukid frjosemi
gemlinga og ungra da. Paa alyktanir eru dregnar af tiltaskri pekkingu og reynslu ad vetrarrdningur vel
féorads saudfjar sem nytur hdsvistar i Nordur-Evropu geti i senn begtt buskaparhegti og aukid
hagkvaamni vid framleidsluna.

INTRODUCTION

In this review information has been summa-
rized on various aspects relating to shearing
time of sheep, particularly under north Eu-
ropean conditions. Special attention is paid
to winter shearing of housed sheep which in
some cases results in sheep being clipped
twice yearly. Biological and technical as-

ever, shearing may take place twice annu-
ally in some localities of the world and cases
of even three or four yearly shearings have
been documented. Important reasons for fre-
guent shearing seem to be hot climate in
warm countries and housing at northern lati-
tudes (Lunde, 1911; Sadand, 1938; Ryder,
1983; Yeates, 1965). The removal of the

pects of the frequency and the timing of
shearing are discussed with regard to sheep
husbandry and productivity.

FREQUENCY AND TIME OF SHEARING
Normally sheep are shorn once ayear. How-

fleeceis usually timed so asto coincide with
favourable climatic conditions. Thusin north-
ern Europe the traditional shearing time is
spring and early summer while housed sheep
may be shorn in winter (Eiriksson, 1964;
Adalsteinsson, 1972; Nedkvitne, 1972; Rutter
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et al., 1971). In the Nordic countries winter
shearing has devel oped into sheep being shorn
twice yearly, normally in autumn and again
in late winter (Nedkvitne, 1979; Ryder, 1983;
Thorgeirsson et al., 1990; Thorsteinsson and
Thorgeirsson, 1991).

FLEECE WEIGHT AND QUALITY

Frequency and time of shearing affects wool
characteristics, particularly staple length and
the extent of discolouration. While wool
growth is stimulated by shearing more fre-
guently than once a year (Bigham, 1974,
Smith et al., 1980; Karpova, 1981; Sumner
et al., 1982), such practices may result in
too short staples being produced (Kneale
and Bastiman, 1977; Gardner and Brown,
1985). However, double shearing may re-
duce un-scourable yellow fleece discolouration
thus offsetting at least partly disadvantages
of reduced staple length (Sumner and
Armstrong, 1987; Sumner and Scott, 1990).
Under Nordic conditions contamination of
the wool by vegetable matter from hay, and
urine dis-colouration, may be largely elimi-
nated by shearing just before or at the onset
of housing in autumn (Kristinsson and
Arnthérsson, 1990; Thorgeirsson et al., 1990).

ENVIRONMENT AND HOUSING

The extent to which body heat islost follow-
ing shearing depends on prevailing weather
conditions, i.e. air temperature, wind veloc-
ity and the amount of precipitation (Sumner
et al., 1982). Consequently, sheltering re-
guirements are increased as a response to
cold stress, particularly during the first 3—4
weeks after shearing (Done-Currie, 1980;
Lynch and Alexander, 1980; Sumner et al.,
1982). Thus autumn and winter shearing in
northern Europe normally necessitates ad-
equate housing in order to ensure the wel-
fare of the sheep. Such sheep houses may be
insulated so as to reduce the cooling effect
of low outdoor temperature. The generation
of body heat after shearing raises air tem-

perature in the sheep house, for example,
under | celandic conditions by 4—7°C accom-
panied by areduction in air humidity by 10—
15%, according to Einarsson (1984). Reduc-
ed floor area and trough space are amongst
well recognized advantages of shearing housed
sheep (Ruitter et al., 1971; Black and Chestnuitt,
1990a).

PHY SIOLOGICAL CHANGES

The physiological responses to shearing in-
clude decreased respiration rate, increased
heart rate and a fall in body temperature
(Nedkvitne, 1970; Austin and Y oung, 1977;
Kirk et al., 1984; Russel et al., 1985; Vipond
et al., 1987; Crossley et al., 1988; Phillips
et al., 1988; Black and Chestnutt, 1990a).
The extent to which the sheep is required to
adapt to shearing depends on environmental
conditions such as air temperature, wind and
rain. The skin becomes thicker soon after
shearing providing some protection against
cold exposure (Wodzicka-Tomaszewska,
1958; Sumner et al., 1982; Vipond et al.,
1987). To compensate for the heat lost due
to shearing, energy requirements areincreased,
especially in acold environment (Bottomley
and Hudson, 1976; Arnold and Birrell, 1977;
Davey and Holmes, 1977). Consequently,
voluntary food intake is usually increased,
particularly during the first 3—4 weeks after
shearing. Thisincrease is often in the range
of 10-20% going up to 60% (Wodzicka-
Tomaszewska, 1963; Ternouth and Beatty,
1970; Nedkvitne and Hals, 1972; Kneale
and Bastiman, 1977; Maund, 1980; Morgan
and Broadbent, 1980; Phillips et al., 1988;
Black and Chestnutt, 1990ab; Thorgeirsson
et al., 1990; Everts, 1991). Increase in food
intake after winter shearing was greater with
silage than hay and greater in small than
large ewes in Scotland according to Vipond
et al. (1987). Several changes have been
reported in blood parameters after shearing
reflecting metabolic adaptation to cold ex-
posure (Thompson et al., 1982; Astrup and
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Nedkvitne, 1988; Symonds and Lomax, 1990;
Symonds et al., 1988ab). Wool dlip (alo-
pecia) in winter shorn housed ewes has been
attributed to high levels of corticosteroids
after shearing (Morgan et al., 1986).

EFFECT ON BODY WEIGHT AND
CONDITION

If increased nutritional requirements at shear-
ing are not met it is inevitable that losses in
body weight and condition, as well as in
wool growth, will occur (Bottomley and Hud-
son, 1976). Y oung sheep with their thinner
skin and lower body mass per unit surface
area are more susceptible to shearing stress
than adult sheep (Sumner et al., 1982) and
special attention must also be paid to preg-
nant and lactating ewes, particularly under
conditions of winter shearing in northern
Europe (Einarsson, 1984; Russel et al., 1985).
In fact, sufficient fodder and adequate shel-
ter are basic requirements well known to
sheep farmers who have successfully adopted
such practices. In their studies on metabolic
adaptation in winter-shorn ewes Symonds et
al. (1988a, 1989) have demonstrated that
cold exposure stimulates the mobilization of
maternal body fat reserves to meet enhanced
energy requirements.

EFFECT ON REPRODUCTION

Shearing towardsthe end of anoestrusin sum-
mer may advance the time of first oestrusin
adult ewes (L ees, 1967) but autumn shearing
of ewe lambs has little if any effect on the
onset and duration of cyclic activity (Dyr-
mundsson and Lees, 1972; Sumner and Dobbie,
1982). Neither has shearing any effect on
reproductive parameters such as the proges-
terone profile (Williams, 1984; Hari et al.,
1988), and the duration of oestrus (Loftsson
and Dyrmundsson, 1990). Although shorn ewes
may be less sexually attractive to rams than
woolly ones (Tilbrook and Cameron, 1989)
there is no evidence of mating success being
impaired, even when both ewes and rams are

shorn just before the mating season. On the
contrary, the serving dexterity of the rams
may beimproved (Thorvaldsson, 1990). While
the effect of shearing on ovulation rate is
variable, barrennessisreduced and the lamb-
ing rateisincreased, especially in young ewes
(Smith et al., 1980; McMillan and Knight,
1982; Sumner et al., 1982; Thorgeirsson et
al., 1990). The beneficial effect of pre-mat-
ing shearing on reproductive efficiency ap-
pears to be most clearly pronounced in au-
tumn-shorn housed ewe lambs in the Nordic
countries (Adalsteinsson, 1972; Nedkvitne,
1979; Nedkvitne and Hals, 1972; Thorgeirs-
son et al., 1990; Thorsteinsson and Thorgeirs-
son, 1991). Thismay be attributed to increased
embryo survival due to the alleviation of a
mild heat stress (Thwaites, 1967; Ryle, 1961).
In general, shearing during pregnancy has
insignificant effects on lambing rate (Adal-
steinsson, 1972; Rutter et al., 1972; Kneale
and Bastiman, 1977; Maund, 1980; Sumner
and Willoughby, 1985).

EFFECT ON BIRTH WEIGHT AND
GESTATION

It is well established that shearing during
and even before pregnancy, i.e. in autumn
and winter in northern Europe, is generally
assoi cated with increased lamb birth weight.
This increase is quite variable, often rang-
ing from 5-15% and may even reach some
20% (Rutter et al., 1971; Adalsteinsson, 1972;
Nedkvitne, 1972; Rutter et al., 1972; Austin
and Y oung, 1977; Kneale and Bastiman, 1977,
Maund, 1980; Morgan and Broadbent, 1980;
Kirk et al., 1984; Murray and Crosby, 1986;
Salman and Owen, 1986; Vipond et al., 1987,
Phillips et al., 1988; Symonds et al., 1988a;
Black and Chestnutt, 1990ab; Thorgeirsson
et al., 1990; Thorsteinsson and Thorgeirsson,
1991, Everts, 1991). Concurrently, shearing
increases gestation length, normally by 1-2
days but this can, however, only account
partly for increased lamb birth weight
(Nedkvitne, 1970, 1972; Adalsteinsson, 1972;
Murray and Crosby, 1986; Vipond et al.,
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1987; Black and Chestnutt, 1990a). It is pos-
sible that winter shearing of housed ewes
may increase foetal growth and gestation
length by reducing mild heat stress, particu-
larly inyoung eweswith full and dense fleeces
(Adalsteinsson, 1972; Austin and Young,
1977). While Russel et al. (1985) concluded
that increased lamb birth weight of winter-
shorn ewes was probably due to increased
voluntary food intake, more recent work in
the United Kingdom clearly indicates ef-
fects of shearing per se independent of food
intake (Vipond et al., 1987; Kirk et al., 1984;
Black and Chestnutt, 1990ab). Enhanced
maternal glucose production and supply to
the foetus (Thompson et al., 1982; Symonds
et al., 1988b; Black and Chestnutt, 1990a),
and improved utilization of dietary protein
associated with winter shearing (Ngongoni
et al., 1987; Robinson, 1990), may stimulate
foetal growth. Consequently, increased birth
weight may reduce perinatal lamb mortality,
particularly in large litters (Rutter et al.,
1971, 1972; Adalsteinsson et al., 1976). In
this context other benefits of pre-lambing
shearing should be considered, such as im-
proved access of newborn lambs to teats and
shorn ewes being more likely to seek shelter
during bad weather (Done-Currie, 1980;
Vipond et al., 1987; Black and Chestnutt,
1990a).

EFFECT ON LAMB GROWTH

The effects of shearing ewes during preg-
nancy and lactation on lamb growth are vari-
able, either none at all or positive (Nedkvitne,
1970; Adalsteinsson et al., 1976; Austin and
Y oung, 1977; Morgan and Broadbent, 1980;
Sumner et al., 1982; Russel et al., 1985;
Murray and Crosby, 1986; Kirk et al., 1984;
Phillips et al., 1988; Black and Chestnuitt,
1990a; Symonds et al., 1990; Thorgeirsson
et al., 1990; Thorsteinsson and Thorgeirs-
son, 1991). Faster growth may be partly at-
tributed to heavier birth weight of lambs
born to shorn ewes (Dyrmundsson, 1972;
P&l sson and Thorsteinsson, 1973). Symonds

et al. (1990) found that lambs from shorn
ewes grew on average 20% faster than those
from unshorn ewes over the first 30 days of
lactation. In their experiment there were no
differences in lamb birth weight and ewe
feed intake between respective groups, and
they concluded that metabolic adaptation to
winter shearing resulted in endocrine changes
in ewes during lactation likely to increase
the partition of nutrients towards milk pro-
duction. Although voluntary food intake is
normally increased in weaned lambs, and
they may grow faster as a result of shearing
before slaughter, however, their feed con-
version efficiency is not improved (Salman
and Owen, 1981; Sumner, 1984; Lane and
Kemp, 1990).

CONCLUSIONS

The information summarized above clearly
indicates a certain scope for flexibility in
shearing practices. As several factors have
to be taken into account, under a wide range
of environmental conditions, general guide-
lines are of limited value. Moreover, eco-
nomic considerations, such as those relating
to feeding, housing and shearing costs, wool
prices and cash flow, need to be under con-
stant review. Thus appropriate management
decisions haveto be made by individual farm-
ers. Winter shearing of housed well-fed sheep
in northern Europe is an example of a shear-
ing regime which may have both husbandry
and production benefits. Y et, these have to
be weighed against any disadvantagesin or-
der to achieve worthwhile results and ensure
the welfare of the sheep.

REFERENCES

Adalsteinsson, Stefan, 1972. Experiments on
winter shearing of sheep in Iceland. Acta Agri-
culturae Scandinavica 22: 93-96.

Adalsteinsson, Stefan, Sveinn Hallgrimsson &
Vilhjdmur Ladviksson, 1976. bréun saud-
fiarraektar. Yfirlit yfir stodu islenskrar saud-
fjarraktar og spa4 um préun fram til 1985.
Rannsoknardd rikisins, Reykjavik: 110 pp.



44 BUVISINDI

Arnold, G.W. & H.A. Birrell, 1977. Food in-
take and grazing behaviour of sheep varying in
body condition. Animal Production 24: 343—
353.

Astrup, H.N. & J.J. Nedkvitne, 1988. Changes
in blood parameters in pregnant ewes after
shearing. Norwegian Journal of Agricultural
Sciences 2: 39-44.

Austin, A.R. & N.E. Young, 1977. The effect of
shearing pregnant ewes on lamb birth weights.
Veterinary Record 100: 527-529.

Bigham, M.L., 1974. Effects of shearing interval
on fleece weight and wool growth on a deline-
ated midside patch. New Zealand Journal of
Agricultural Research 17: 407-410.

Black, H.J. & D.M.B. Chestnutt, 1990a. Influ-
ence of shearing regime and grass silage qual-
ity on the performance of pregnant ewes. Ani-
mal Production 51: 573-582.

Black, H.J. & D.M.B. Chestnutt, 1990b. Influ-
ence of shearing treatment on the performance
of pregnant ewes offered silage on ad libitum
or restricted basis. In: New Developments in
Sheep Production. Occasional Publication No.
14 (eds. C.F.R. Slade & T.L.J. Lawrence). Brit-
ish Society of Animal Production: 146-148.

Bottomley, G. & J. Hudson, 1976. Winter shearing
does have a mgjor disadvantage. Tasmanian
Journal of Agriculture 47(2): 95-100.

Crossley, C.J., H.L. Weiss & P.R. Martinez,
1988. Respuesta fisiologica de borregas esqui-
ladas y tratadas con propranolol en periodo
invernal (Physiological response of ewes clipped
and treated with propranolol during winter).
Avances en Ciencias Veterinarias 3: 31-37.
(Summary in English).

Davey, AW.F. & C.W. Holmes, 1977. The ef-
fect of shearing on the heat production and
activity of sheep receiving dried grass or ground
hay. Animal Production 24: 355-361.

Done-Currie, J.R., 1980. The effect of partial
shearing on the sheltering behaviour of ewes
and lambs during lambing. In: Behaviour in
Relation to Reproduction, Management and Wel -
fare of Farm Animals (eds. M. Wodzicka-
Tomaszewska, T.N. Edey & J.J. Lynch). Re-
views in Rural Science 4: 123-126.

Dyrmundsson, Olafur, 1972. Studies on the At-
tainment of Puberty and Reproductive Perform-
ancein Clun Forest Ewe and Ram Lambs. Ph.D.
thesis, University of Wales, U.K.: 314 pp.

Dyrmundsson, Olafur & J.L. Lees, 1972. Effect

of autumn shearing on breeding activity in
Clun Forest ewe lambs. Journal of Agricul-
tural Science, Cambridge 79: 431-433.

Einarsson, Grétar, 1984. Hustyper og miljo med
hensyn til vinterklipning. In: Farens Utfodring
och Skétsel under Vinterhalvaret (ed. A. Brasch).
NJF-Utredning/Rapport nr. 17: 61-66.

Eiriksson, Jon, 1964. Fjérsykin og saudfjarraktin.
In: Ferdabok (ed. Olafur Olavius). Bokafells-
Utgéfan hf., Reykjavik: 45-57.

Everts, H., 1991. Effects of Litter Size and Feed
Intake in Shorn and Unshorn Ewes during the
Last Month of Pregnancy. European Associa-
tion for Animal Production 42nd Annual Meet-
ing, Berlin: Mimeograph, 16 pp.

Gardner, J. & P. Brown, 1985. Shearing fre-
quency. Western Australia Department of Ag-
riculture Technote No. 1: 4 pp.

Hari, J, R. Weilenmann, G. Stranzinger &
V. Pliska, 1988. Reproduktionszyklen beim
Weissen Alpenschaf: Effect des Widders und
der Schur (Reproductive cycles in White Al-
pine Sheep: effect of ram and shearing). Zucht-
hygiene 28: 82-85. (Summary in English).

Karpova, N.A., 1981. Effektivnost ‘dvukratnoi
strizhki remontnykh yarok latviiskoi temno-
golovoi porody (The effectiveness of double
shearing of Latvian Darkheaded replacement
ewes). In: Sbornik Nauchnyk Trudov. Belorus-
skaya Sel’skokhozyaistvennaya Akademiya 61:
118-120. (Summary in English).

Kirk, JA., R.A. Cooper & A. Chapman, 1984.
Effect of shearing housed pregnant ewes on
their plasma glucose levels, lamb birth weight
and lamb growth rate to 56 days. Animal Pro-
duction 38: 524.

Kneale, W.A. & B. Bastiman, 1977. Inwintering
of ewes. Part V. The effect of shearing at hous-
ing. Experimental Husbandry 32: 70-74.

Kristinsson, Gudjon & Kristinn Arnthorsson,
1990. Pattur haustrinings i o6flun betra og
verdmagara hréefnis fyrir ullaridnadinn. In:
Radunautafundur 1990. Agricultural Society
of Iceland & Agricultural Research Institute,
Reykjavik: 172-177.

Lane, SF. & R.A. Kemp, 1990. The effects of
shearing and Ralgro implants on feedlot per-
formance of lambs during the summer. Cana-
dian Journal of Animal Science 70: 743-750.

Lees, JL., 1967. Effect of time of shearing on
the onset of breeding activity in the ewe. Na-
ture, London 214: 743-744.



SHEARING TIME OF SHEEP 45

Loftsson, Eirikur & Olafur R. Dyrmundsson,
1990. Duration of oestrus in Icelandic ewes
and ewe lambs. Icelandic Agricultural Sciences
4: 71-76.

Lunde, J., 1911. Sauehold. Grondahl & So6ns
Forlag, Kristiania: 110 pp.

Lynch, JJ. & G. Alexander, 1980. The effect of
time since shearing on sheltering behaviour by
Merino sheep. Proceedings of the Australian
Society of Animal Production 13: 325-328.

Maund, B., 1980. Shearing ewes at housing.
Animal Production 30: 481.

McMillan, W.H. & T.W. Knight, 1982. Shearing
and time of joining effects on reproduction in
two-tooth ewes. Proceedings of the New Zea-
land Society of Animal Production 42: 45-46.

Morgan, H. & J.S. Broadbent, 1980. A study of
the effects of shearing pregnant ewes at hous-
ing. Animal Production 30: 476.

Morgan, K.L., P.J. Brown, A.l. Wright, F.C.
Steele & A.S. Baker, 1986. An investigation
into the aetiology of “wool slip”: alopecia in
ewes which are housed and shorn in winter.
Veterinary Record 119: 621-625.

Murray, B.F. & T.F. Crosby, 1986. Mid-term
shearing, gestation and lamb performance. Uni-
versity College Dublin Research Report 1984—
1985: 75.

Nedkvitne, J.J., 1970. Granskingar over ulike
klippetider hja seyer. Institutt for husdyrernae -
ing og foringsleare, Norges landbrukshggskole,
Saartryk nr. 360: 113-122.

Nedkvitne, J.J., 1972. Effect of shearing before
and after lambing. Acta Agriculturae Scandi-
navica 22: 97-102.

Nedkvitne, J.J., 1979. Effect of Nutrition and of
Shearing before the Mating Season on the Breed-
ing Activity in Female Lambs. European Asso-
ciation for Animal Production 30th Annual
Meeting, Harrogate: Mimeograph, 4 pp.

Nedkvitne, J.J. & F. Hals, 1972. Haustklipping
av lamma gjev godt lammeresultat hja &ringane.
Sau og Geit 25: 135-137.

Ngongoni, N.T., J.J. Robinson, R.N.B. Kay,
R.G.A. Stephenson, T. Atkinson & 1. Grant,
1987. The effect of altering the hormone status
of ewes on the outflow rate of protein supple-
ments from the rumen and so on protein de-
gradability. Animal Production 44: 395-404.

Palsson, Halldér & Stefén Scheving Thorsteins-
son, 1973. The Effect of Lamb Birth Weight on
the Efficiency of Meat Production. European

Association for Animal Production 24th An-
nual Meeting, Vienna: Mimeograph, 9 pp.

Phillips, C.J.C., G.B. Fowler & J.R.D. Glanville,
1988. A note on the effects of winter shearing
and pre- and post-natal environment on the
performance of Welsh Mountain ewes. Research
and Development in Agriculture 5: 113-115.

Robinson, J.J., 1990. Nutrition over the winter
period — the breeding female. In: New Devel-
opments in Sheep Production. Occasional Pub-
lication No. 14 (eds. C.F.R. Slade & T.L.J.
Lawrence). British Society of Animal Produc-
tion: 55-69.

Russel, A.JF., RH. Armstrong & |.R. White,
1985. Studies on the shearing of housed preg-
nant ewes. Animal Production 40: 47-53.

Rutter, W., T.R. Laird & P.J. Broadbent, 1971.
The effect of clipping pregnant ewes at hous-
ing and of feeding different basal roughages.
Animal Production 13: 329-336.

Rutter, W., T.R. Laird & P.J. Broadbent, 1972.
A note on the effects of clipping pregnant ewes
at housing. Animal Production 14: 127-130.

Ryder, M.L., 1983. Sheep and Man. Duckworth,
London: 846 pp.

Ryle, M., 1961. Early reproductive failure of
ewes in a hot environment. I. Ovulation rate
and embryonic mortality. Journal of Agricul-
tural Science, Cambridge 57: 1-9.

Salman, A.D. & E. Owen, 1981. A note on the
effect of autumn shearing on performance of
fattening lambs. Animal Production 33: 337—
338.

Salman, A.D. & E. Owen, 1986. The effect of
the time of winter shearing on the performance
of pregnant ewes. Proceedings of the 4th Sci-
entific Conference, cientific Research Coun-
cil, Baghdad, Iraq, 1: 1746-1757.

Smith, M.E., M.L. Bigham, T.W. Knight &
R.M.W. Sumner, 1980. A review of effects of
shearing on sheep production. Proceedings of
the New Zealand Society of Animal Production
40: 215-220.

Sumner, R.M.W., 1984. Effect of shearing on
meat and wool production from lambs reared
on hill country. Proceedings of the New Zea-
land Society of Animal Production 44: 45-48.

Sumner, RM.W. & D. Armstrong, 1987. Effect
of different shearing policies on sheep produc-
tion in Northland. Proceedings of the New Zea-
land Society of Animal Production 47: 107-
110.



46 BUVISINDI

Sumner, R.M.W., M.L. Bigham, T.W. Knight,
W.H. McMillan & L.K. Wiggins, 1982. Shear-
ing — its effects on production. Proceedings of
the Ruakura Farmers' Conference 34: 31-34.

Sumner, RM.W. & JL. Dobbie, 1982. Autumn
shearing of hoggets. In: New Zealand Ministry
of Agriculture: Agricultural Research Division,
Annual Report 1980/81: 105.

Sumner, RM.W. & M.L. Scott, 1990. Effect of
shearing once-yearly in January, once-yearly
in July or twice-yearly in January and July on
ewe performance. Proceedings of the New Zea-
land Society of Animal Production 50: 329-
334.

Sumner, RM.W. & L.D. Willoughby, 1985. Ef-
fect of post-weaning and post-mating/post-wean-
ing shearing on ewe performance. Proceedings
of the New Zealand Society of Animal Produc-
tion 45:; 221-224.

Symonds, M.E., M.J. Bryant & M.A. Lomax,
1988a. Metabolic adaptation during pregnancy
in winter-shorn sheep. Journal of Agricultural
Science, Cambridge 111: 137-145.

Symonds, M.E., M.J. Bryant & M.A. Lomax,
1989. Lipid metabolism in shorn and unshorn
pregnant sheep. British Journal of Nutrition
62: 35-49.

Symonds, M.E., M.J. Bryant & M.A. Lomax,
1990. Metabolic adaptation during lactation in
winter-shorn sheep. Journal of Agricultural
Science, Cambridge 114: 201-205.

Symonds, M.E., M.J. Bryant, D.A.L. Shepherd
& M.A. Lomax, 1988b. Glucose metabolism
in shorn and unshorn pregnant sheep. British
Journal of Nutrition 60: 249-263.

Symonds, M.E. & M.A. Lomax, 1990. Effect of
chronic cold exposure and underfeeding on hind-
limb tissue metabolism in pregnant sheep. Jour-
nal of Agricultural Science, Cambridge 115:
421-428.

Sadand, J., 1938. Ull og Ullavl. Stutt Rettleiding
til Saueigarane. J.W. Cappelens Forlag, Oslo:
30 pp.

Ternouth, JH. & A.W. Beattie, 1970. A note on
the voluntary food consumption and the so-
dium-potassium ratio of sheep after shearing.
Animal Production 13: 343-364.

Thompson, G.E., JM. Bassett, D.E. Samson &

J. Slee, 1982. The effects of cold exposure of
pregnant sheep on foetal plasma nutrients, hor-
mones and birth weight. British Journal of
Nutrition 48: 59-64.

Thorgeirsson, Sigurgeir, Stefan Scheving Thor-
steinsson & Emma Eythérsdéttir, 1990.
Rannsoknir a rdningstima med sérstoku tilliti
til haustklippingar. In: Radunautafundur 1990.
Agricultural Society of Iceland & Agricultural
Research Institute, Reykjavik: 140-158.

Thorsteinsson, Stefan Scheving & Sigurgeir
Thorgeirsson, 1991. Autumn and Winter Shear-
ing of Ewe Lambs in Iceland. European Asso-
ciation for Animal Production 42nd Annual
Meeting, Berlin: Mimeograph, 12 pp.

Thorvaldsson, Thérarinn 1991. Reynsla banda
af haustraningi til ad auka tekjur af fjarbuskap.
In: Radunautafundur 1990. Agricultural Soci-
ety of Iceland & Agricultural Research Insti-
tute, Reykjavik: 159-161.

Thwaites, C.J., 1967. Embryo mortality in the
heat stressed ewe. I. The influence of breed.
Journal of Reproduction and Fertility 14: 5—
14.

Tilbrook, A.J. & A.W.N. Cameron, 1989. Ram
mating preference for woolly rather than re-
cently shorn ewes. Applied Animal Behaviour
Science 24: 301-312.

Vipond, JE., M.E. King & D.M. Inglis, 1987.
The effect of winter shearing of housed preg-
nant ewes on food intake and animal perform-
ance. Animal Production 45: 211-221.

Williams, H.LI., 1984. Reproductive activity of
Poll Dorset ewes following shearing in Janu-
ary. British Veterinary Journal 140: 517-518.

Wodzicka-Tomaszewska, M., 1958. Studies of
the thickness and chemical composition of the
skin of sheep. Ill. Effect of shearing. New
Zealand Journal of Agricultural Research 1:
601-606.

Wodzicka-Tomaszewska, M., 1963. The effect
of shearing on the appetite of sheep. New Zea-
land Journal of Agricultural Research 6: 440—
447.

Yeates, N.-T.M., 1965. Modern Aspects of Ani-
mal Production. Butterworths, London: 371 pp.

Manuscript received 3 October 1991,
accepted 13 November 1991.



