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SUMMARY 
Th e Rylingto n Merin o flock , containin g a lo w faeca l wor m eg g coun t (FWEC ) selectio n lin e andan 
unselecte d contro l lin e wa s use d in thi s experiment . Difference s (P=O.O7 ) wer e foun d betwee n the 
selecte d an d contro l lin e fo r temperamen t in th e 30 x tes t bu t no t in th e Scale s or Score , test . Th e low 
FWE C lin e shee p tende d t o hav e a quiete r temperamen t tha n th e contro l line . Highe r bod y weights 
wer e associate d wit h bette r temperamen t wit h th e Scale s tes t bu t th e revers e wa s foun d fo r th e Box 
test. .,/ 
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INTRODUCTION 
Researc h ha s show n tha t ther e ar e extensiv e an d comple x interaction s betwee n th e immun e and 
nervou s systems . Th e fina l expressio n of an y immun e syste m respons e is determine d no t onl y by the 
regulator y mechanism s withi n th e immun e syste m bu t als o by th e interaction s betwee n th e immune, 
nervou s an d endocrin e system s (Gauc i et al. 1992) . Limite d wor k ha s bee n undertake n t o determine 
if ther e is a relationshi p betwee n temperamen t an d parasit e immunit y (Burro w 1997). 

Sustainabl e wor m contro l in shee p wil l requir e a greate r emphasi s on breedin g fo r iacrease d host 
resistanc e (Karlsso n an d Greef f 1997) . Quie t temperamen t in far m animal s ha s man y benefits 
rangin g fro m practica l husbandr y aspect s t o les s stress-induce d immunosuppression . Th e ai m of this 
stud y wa s to determin e if ther e is a relationshi p betwee n shee p temperamen t an d resistanc e to 
interna l parasites. 

MATERIALS AND METHODOLOGY 
A floc k of 18 1 shee p (14 7 ewe s an d 34 rams ) a t 2 year s of ag e wer e source d fro m th e Rylington 
Merin o floc k (Boyu p Brook , Wester n Australia) . Thi s floc k contain s a lin e tha t ha s bee n selected 
fo r wor m resistanc e on th e basi s of lo w FWE C an d a n unselecte d contro l line . Th e tria l wa s based 
on a randomise d bloc k desig n a s describe d by Anderso n e t al ( 1994). 

Shee p temperamen t measurement s wer e carrie d ou t usin g 3 differen t tests . A shearin g she d wa s used 
t o minimis e externa l factors . Al l animal s wer e brough t int o th e shearin g she d an d penne d in groups 
of approximatel y 15 , ewe s wer e kep t separat e fro m th e rams . Pen s of animal s wer e pu t int o a race 
whic h enable d the m t o wal k firstl y t o th e Scale s test , the n th e Scor e tes t an d lastl y t o th e Bo x test , in 
tha t order. 
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Seales Test. The Scales test involved walking each sheep into the suspended metal crate of the 
weighing scales on which an electronic agitation meter was attached. The meter measured animal 
movements, high pitched bleats and vibrations and expressed the degree of agitation of the animal. 
At the beginning of the experimental procedure, the meter was calibrated with a second meter used 
for the Box test. In the weighing crate each sheep had its identity, horn status and weight recorded 
before the meter was turned on for 1 min, during which time it recorded the cumulative numeric 
response of the animal. As soon as the 1 min had elapsed the meter was turned off, and the animal 
released into a rest area where the Score test was undertaken. The suspension Scale test with 
electronic recording was tried to achieve a relatively simple combination of weighing and 
measurement of behaviour in a practical way. 

Score Test; The Score test comprised an area of 1.5 m x 1.5 m in which the animal rested for 30 s 
after the Scales test. During this time, subjective measurements were made on a scale of 1 ,to 5 as 
follows: 1 - very little movement within the enclosure, placid and relaxed; 2 - some movement, 
smelling its surroundings; 3 - signs of restlessness, smelling, bleating; 4 - pacing within the pen, 
snorting, bleating; 5 - nervous, snorting, excited, skittish, bleating, attempts to escape out of the 
enclosure. Once the 30 s elapsed, the animal was walked into the box (to undertake the Box test). 

Box Test. The Box test, originally devised by Putu (1989) and later modified by Murphy et al 
(1994), comprised of a plywood box 1.5m3, with a slatted floor, a lid, entry and exit door. The box 
was placed on 4 rubber tyres that .allowed the box to move if an animal within was agitated while the 
second electronic calibrated agitation meter measured high pitched bleats and vibrations. As soon as 
the animal entered the box, the meter.was turned on for 1 min duration, recording the sounds and 
movements in numeric values. After 1 min the meter was turned off and the animal .released through 
the exit door of the box. It was then free to leave the shed. 

STATISTICAL ANALYSIS 
An analysis of variance was carried out on the temperament measurement with line, sex and horns as 
fixed effects. The Scales and Box test measurements were transformed to logarithms to normalise the 
data. Time of day and temperature were fitted as covariates but were not found to be significant 
(PsO.05) and were excluded from further analysis. Body weight was fitted within lines to determine 
whether body weight affects temperament and/or behaviour significantly. 

RESULTS AND DISCUSSION 
The mean values of body weight, Scales test, Box test and Score test are indicated in Table 1 for the 
control and selection line. 
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Table 1. Mean body weight, Scales, Score and Box test measurement of the selection and 
control lines 

Trait Control line Selection line P-value 
Mean f se Mean f se 

Scales test (units) I .84 * 0.09 1.83 f 0.06 0.94 
Score (scale 1-5) 2.43 f 0.21 2.09iO.15 0.12 
Box test (units) 1.47 f 0.08 1.30 f 0.06 0.07 
Body weight (kg) 39.3 f 0.66 37.4 f 0.48 0.01 

Scales Test. No significant difference (P=O.94) was found between the lines in this test. Within the 
lines, Poll rams from the control line had a significantly (PcO.05) quieter temperament than the other 
five treatment combinations. This indicates that the crate used in this experiment was not suitable for 
horned rams as it amplifies any head movement. Evaluation of other weighing crates would be 
warranted. The results also indicate that bigger sheep appear to have a quieter temperament than 
smaller sheep (P=O.O7). This was more apparent in the control line than the selection line and 
disagrees with the results of Hassall(l974) and Murphy (pers. comm.). A possible explanation could 
be that the limited space in the weighing crate might have restricted the bigger sheep to move. 

Score Test. The low FWEC line tended to be quieter than their contemporaries in the control line, 
although the difference was not significant (P=O. 12). No significant differences were found between 
sex or horn status within lines. Body weight did not affect this trait significantly. There is obviously 
considerable scope to vary the conditions in the subjective visual scoring tests such as the method 
used in this experiment or others such as the arena test (Hohenhaus et al. 1998) with the aim of 
achieving maximum differentiation for behaviour. 

Box Test. The low FWEC line had a lower (P=O.O7) agitation reading in this test. However, body 
weight affected this test in that smaller animals had a better temperament (P=O.C@) than bigger sheep. 
This supports the work of Hassall (1974) and Murphy (pers. comm.). Ewes had a higher reading 
than the rams in this test but this was not significant (P>O.O5). 

Correlations Between Tests. Correlations between the three temperament measurements were 
moderate to low between the; scales and score test (1=0.48) (P<O.OOl); scales and box test (~0.218) 
(PcO.01); and score and the box test (t=O.157) (PcO.05). This is lower than the correlation’s reported 
by Putu (1989) and Murphy et al (1994) and suggests that these different tests msy measure different 
components of the composite behavioural trait. This trait could be further differentiated into 
behaviour such as vocalisation, fidgeting, feet stamping and bleating. It may also reflect subtle 
differences in the physical environment during the test procedure. 

CONCLUSION 
An enhanced immune response and quiet temperament are both desirable traits in their own right. 
The tendency of the selection line to have a better temperament than the control line in the Score and 
Box test agrees with the expectation that quieter animals are less prone to stress and therefore less 
prone to a stress induced suppression of the acquired immune response. As the control group in this 
study was relatively small, this study should be repeated with greater numbers. 
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