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1. INTRODUCTION

1.1. The interest of temperament in animal husbandry

To increase competitiveness of Hungarian Merino breed continuous
development is required in breeding work, including the improvement of
production traits. Presenly this work is focused particularly on maternal and
meat production traits (e.g. sold litter weight, weight gain during suckling
period, and slaughter traits).

Besides, studying the behaviour of animals is also of meanful importance since
they are in permanent interaction with their environment (including humans as
well), and both economical and animal defence considerations support the fact
that they should tolerate a certain keeping technology well.

Temperament is defined as the animal's behavioural response to handling by
humans and keeping technology (Burrow, 1997). Temperament of livestock
species can be measured by objective methods, such as docility test and flight
speed (or flight time) test; and also, using subjective assessment like
temperament score test (Burrow, 1997).

Importance of focusing on temperament was supported by several studies.
Burrow and Dillon (1997) and Fell et al (1999) found a negative correlation
between temperament and live weight of cattle: cattle of calm temperament
grew faster during fattening than nervous ones. Several authors (e.g. Murphy et
al, 1994; Neindre et al, 1998) found that lamb mortality was lower in calmer
ewe herds, and calmer ewes had better maternal traits compared with nervous
ones. In dairy sheep breeds Ivanov and Djorbineva (2003) found that calmer
temperament was paired with better fertility. Several studies have reported
relationships between dairy temperament score and milk production traits in
cows. Mushra et al. (1975), Arave and Kilgour (1982) revealed a linear
relationship between temperament score and daily- and total milk yield, but the
relationship with lactation length was not clear. In sheep, Ivanov and
Djorbineva (2003) found that calmer ewes produced more milk by machine
milking (P<0.05) than nervous animals during the whole milking period. The
importance of theme in cattle and sheep breeding is supported by number of
similar international efforts. Temperament is being added as a new trait to the
Australian beef genetic evaluation model (Breedplan) (Burrow, 2003). Also, the
Sheep Genetics Australia is planning to offer Australian Sheep Breeding Values
for temperament in the near by future to Lambplan and Merinoselect customers
(Collins and Conington, 2005).



1. 2. Objectives

The aims of the study were as follows:

1.

Evaluation of temperament of sheep and investigation of some factors
affecting temperament (breed, sire, sex and birth type).

Evaluation of relationships between temperament and some blood
parameters in ewes and lambs.

Evaluation of relationships between temperament and fattening traits
(live weight at the end of fattening, weight gain) and slaughter traits
(carcass weight, longissimus d. depth, fat thickness) of lambs.

Evaluation of relationships between temperament and some maternal
traits (lamb rearing ability, milk production) of ewes.



2. MATERIALS AND METHODS

2.1. Evaluation of temperament of sheep and investigation of some factors
affecting temperament

Experiments were carried out in Kétegyhdza (German Mutton Merino, n=26
rams, n=55 ewes), in Tortel (Hungarian Merino, n=10 rams, n=22 ewes;
German Mutton Merino, n=13 rams, n=19 ewes; German Blackheaded, n=12
rams, n=16 ewes) and in Solt (Tsigai, n=22 rams, n=21 ewes).

During the investigation effects of gender, litter size, sire and genotype on
lambs’ temperament were evaluated. Lambs were put into self performance test.
Temperament of lambs was assessed using temperament score and flight speed
tests at weaning and at the end of the self performance test.

Statistical analysis was processed by SPSS 14.0 program package (Mann-
Whitney test, Kruskal-Wallis and Dunn tests).

2.2. Evaluation of relationships between temperament and some blood
parameters in ewes and lambs

This study was carried out in Solt (Bacs-Kiskun County, Hungary). N=31
Tsigai ewes and n=22 ram and n=21 ewe lambs were put into the experiment.
Relationships between temperament and blood triglyceride, non-esterised fatty
acid, lactic acid and cortisol concentrations were calculated. Effects of ewes’
temperament on lambs’ temperament and cortisol concentration were examined
as well. Blood samples were collected from ewes at weaning of lambs, and
from lambs at the start and at the end of self performance test, from v. jugularis
into tubes containing heparin. Lambs were put into self performance test.
Temperament of lambs (at weaning and at the end of the self performance test)
and ewes (at weaning of lambs) was evaluated using temperament score test.
Statistical analysis was processed by SPSS 14.0 program package
(Kolmogorov-Smirnov test for normality, F and t tests, Levene's test for
equality of Variances, ANOVA test, LSD and Tukey tests, Kruskal-Wallis and
Dunn tests, Pearson simple- and Spearman- correlations, linear regression).

2.3. Evaluation of relationships between temperament and fattening- and
slaughter traits of lambs

Studies were carried out in Kétegyhdza (German Mutton Merino, n=26 rams,
n=55 ewes), in Tortel (Hungarian Merino, n=10 rams, n=22 ewes; German
Mutton Merino, n=13 rams, n=19 ewes; German Blackheaded, n=12 rams,
n=16 ewes), in Godollé (Hungarian Merino, n=27 rams) and in Solt (Tsigai,
n=22 rams, n=21 ewes). Effects of temperament on fattening traits (weight gain
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during fattening, live weight at the end of fattening) and slaughter traits
(slaughter weight, carcass weight, fat thickness, ribeye area) of lambs were
evaluated. Lambs were put into self performance test. Hungarian Merino lambs
went under ultrasound measurements and their slaughter traits were recorded as
well. Temperament of lambs was assessed using temperament score and flight
speed tests at weaning and at the end of self performance test.

Statistical analysis was processed by SPSS 14.0 program package
(Kolmogorov-Smirnov test for normality, Levene's test for equality of
Variances, ANOVA test, LSD and Tukey tests, Kruskal-Wallis and Dunn tests,
Pearson simple- and Spearman- correlations, linear regression).

2.4. Evaluation of relationships between temperament and some maternal
traits of ewes

Studies were carried out in Tortel (Hungarian Merino, n=25 ewes; German
Mutton Merino, n=10 ewes) and in Solt (Tsigai, n=46 ewe). Effects of
temperament on ewes’ prolificacy ratio and milk production and on lambs’
weaning weight and weight gain until weaning were evaluated. Temperament of
lambs (at weaning and at the end of the self performance test) and ewes (at
weaning of lambs) was evaluated by temperament score test.

Statistical analysis was processed by SPSS 14.0 program package
(Kolmogorov-Smirnov test for normality, F and t tests, Levene's test for
equality of Variances, ANOVA test, LSD and Tukey tests, Kruskal-Wallis and
Dunn tests, Pearson simple- and Spearman- correlations, linear regression).

2.5. Applied temperament tests

Temperament score test

Temperament score test was developed by Trillat et al. (2000).
Behaviour of animals is assessed in a 5-score scale at weighing, while they
spend 30 sec. on the weighing scale:

: calm, no movement;

: calm with occasional movements;

: calm with some more movements, but without shaking the scale;
: abrupt episodic movements without shaking the scale;

: permanent episodic movements and shaking the scale.

DB W =



Flight speed test

In this test the time the animal needs to move to a set distance (1.7 m)
after exiting the weighing scale into an open yard is measured (Burrow, 1988).

2.6. Blood parameter investigations

Blood samples were collected from n=31 Tsigai ewes (at weaning of lambs)
and from n=20 lambs (at beginning and at the end of the self performance test)
from v. jugularis into two tubes: one of them contained heparin, the other was
empty. Samples were immediately transported to laboratory and centrifuged at
3500 f/m for 10 min. Plasma was stored at -70 °C until further analyses.

Glucose and lactic acid assay:

Glucose and lactic acid content of samples were analysed by enzymatic method
using commercial kits (Diagnosticum Zrt, Budapest; Lactate PAP, BioMerieux,
Marcy-I’Etoile, France).

Cortisol assay:

For the cortisol assay a direct radioimmunoassay method, developed in the
laboratory of Szent Istvan University, Faculty for Veterinary Science
(Budapest, Hungary) was applied.

Non-esterised fatty acid and triglyceride assay:

The non-esterised fatty acid and triglycerides were analysed by enzymatic-
colorimetric method using commercial kits (NEFA kit, Randox test kit, Randox
Laboratories, Cork, Ireland; triglyceride kit, colorimetric test kit, Diagnosticum
Zrt., Budapest).

2.7. Self performance tests

Self performance tests were carried out according to the rules of Sheep
Performance Testing Codex. Lambs were kept in groups; each lambs had 1 m*
space. During performance test, the lambs were fed on ad libitum concentrate
mix by self-feeder and 0.2 kg hay/day. They were supplied by fresh water, litter
and salt.

Each lamb was weighed by 0.1 kg precision at weaning and at the end of the
test. Daily weight gain was calculated in grams.

2.8. Ultrasound and slaughter measurements



In vivo ultrasound measurements were performed by Falco 100 real-time
ultrasonic device (Pie Medical: 18 cm linear transducer, 7.5 cm depth, 3.5 MHz
wave) between the 12" and 13" ribs perpendicular to the vertebral column.
Maximal measuring depth was 30 cm. Fat thickness and m. longissimus dorsi
area were recorded.

After ultrasound measurements, lambs were transferred to slaughter house and
slaughtered. After 24 h chilling of carcasses, meat samples were taken from m.
longissimus dorsi. M. longissimus dorsi area was also drawn onto folia sheet
and measured three times using Placom KP-90N digital planimeter.

2.9. Recording of milk production

After weaning, ewes were hand milked during the lactation period of 106 days
(from 15™ April to 30™ July). During this period animals were kept on pasture
and supplied by alfalfa hay and concentrate mix (approximately 300 g/day).
Milk production was measured by regular official milk recording system. At the
first and last official milk recording occasion fat content was measured
individually by a spectrophotometer (Combi Foss 5000, Foss Electric, AT LTD,
Godollo).



3. RESULTS

3.1. Evaluation of temperament of sheep and some factors affecting
temperament

No significant difference was detected between temperament scores of the two
genders in any of the breeds involved in the experiment (Hungarian Merino,
German Mutton Merino, German Blackheaded and Tsigai).

Temperament of lambs was significantly influenced by litter size: twin lambs
had calmer temperament than single ones (P <0.01).

During fattening, temperament of lambs of different genotypes differed
significantly: mutton breeds were calmer (German Blackheaded: 2.50 score)
than Hungarian Merino lambs (3.38; P<0.05).

Results supported the effect of sires on temperament of lambs during fattening
since there were significant differences between temperament scores of
different progeny groups (P<0.05).

Strong rank correlations were revealed between temperament scores given by
two independent judges (German Mutton Merino lambs: 1y = 0.94; P <0.001;
ewes: Ik = 0.85; P <0.001).

3.2. Evaluation of relationships between temperament and some blood
parameters in ewes and lambs

At weaning, no significant relations were found between lambs’ temperament
score and blood plasma cortisol concentration and live weight. At the end of
fattening period, close positive rank correlation was revealed between
temperament (measured by the temperament score test), and blood cortisol
concentration of lambs (rpn = 0.81, P <0.001). Similar correlation was obtained
between cortisol concentration change (difference between measurements at
weaning and at the end of trial) and temperament score (fanx = 0.82, P <0.001).
Ewes with calmer temperament had lower cortisol levels than nervous ones
(Trank = 0.79, P <0.001). Relationship between temperament score and blood
lactate concentration of ewes was at medium-level (1.« = 0.53, P <0.01). Thus,
calmer temperamented mothers had lower blood cortisol and lactic acid
concentrations than nervous ones.

After weaning, temperament of lambs was significantly influenced by
temperament of mothers (rnx = 0.55, P <0.01). Lambs from calmer ewes had
lower (P<0.05) temperament score (2.13 score) than those from nervous ones
(3.14 score).



3.3. Evaluation of relationships between temperament and fattening- and
slaughter traits of lambs

German Mutton Merino lambs with nervous temperament had lower fattening
performance parameters, such as live weight at the end of fattening (29.5 kg)
and weight gain during fattening (255.85 g/day), compared with the calmer
group of lambs (36.3 kg; 392.34 g/day, respectively; P <0.05).

During the one- and two-years long investigation period, calmer German
Mutton Merino ewes had greater growth ability than nervous ones.

Lambs descending from calmer ewes had larger live weight at the end of
fattening (39.3 kg) and higher daily weight gain during fattening (464.90 g/day)
than lambs reared by nervous ewes (34.6 kg; 385.80 g/day, respectively;
P<0.05).

Results of slaughter showed that Hungarian Merino ram lambs with calmer
temperament had higher carcass weight (13.7 kg), larger longissimus dorsi area
(20.05 cmz), and lower fat thickness (0.13 cm) than lambs with nervous
temperament (11.18 kg; 14.10 sz; 0.21 cm, respectively; P <0.05).

3.4. Evaluation of relationships between temperament and some maternal
traits of ewes

Lambs descending from nervous ewes had lower weaning weight than those
from calmer ewes (single: 18.1 kg and 22.0 kg, respectively; P <0.01; twins:
18.7 kg, and 23, 1 kg, respesctively, P <0.001). Weight gain until the weaning
was also lower in case of lambs reared by nervous ewes (single: nervous=200.7
g/day; calm=244.0 g/day, P<0.01; twins: nervous=207.5 g/day; calm=252.7
g/day, P<0.001).

Calmer Tsigai ewes - kept under extensive conditions after weaning - had
significantly higher milk production (52.4 1, 0.49 1/day) than the more nervous
group of ewes (46.1 1, 0.44 1/day P <0.001) during the lactation period of 106
days.
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4. CONCLUSIONS

4.1. Evaluation of temperament of sheep and some factors affecting
temperament

There is no remarkable difference between temperament scores given by two
practiced independent judges which was proven by the strong relationship
between the scoring results of the judges.

The applied tests (temperament scale test, flight speed test), are easy to be
learned and practiced so can be integrated into the keeping technology of sheep
breeds well.

No significant difference was revealed between temperament scores of the two
genders, while temperament of lambs was influenced by genotype and sire.
Results show that mutton breeds were calmer than Hungarian Merino.
Temperament of lambs was influenced by litter size, at the end of fattening
period twin lambs were calmer than single ones. The significant difference may
be a result of the changed environment (indoor housing in groups during self
performance test) and the changed situation in obtaining feed. In the first case,
the higher stocking rate, in the other one the competition for food could play a
role in formation of differences.

4.2. Evaluation of relationships between temperament and some blood
parameters in ewes and lambs

No significant relations were found among the lambs’ temperament score and
blood plasma cortisol concentration and live weight at weaning. This can be
caused by the fact that until weaning, behaviour of lambs is strongly influenced
by mother-lamb bond, and weaning weight mainly depends on maternal milk
production. The lambs’ own genetic abilities are shown rather in the post-
weaning period.

At the end of fattening period, close positive rank correlation was revealed
between temperament (measured by the temperament score test), and blood
cortisol concentration of lambs. Calmer ewes had lower blood cortisol and also
lower lactic acid concentrations than the nervous ones. High cortisol
concentration has unfavourable effect on metabolism and production results.
Temperament of lambs was influenced by their mother's temperament in the
post-weaning period as well, since lambs descending from calmer ewes had
lower temperament score than those from nervous ones.
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4.3. Evaluation of relationships between temperament and fattening- and
slaughter traits of lambs

Lambs with nervous temperament had lower fattening performance parameters,
(e.g. live weight at the end of fattening, weight gain during fattening) when
compared with the calmer group of lambs.

During the one- and two-years long investigation period, calmer German
Mutton Merino ewes had greater growth ability than the nervous ewes.
Difference in live weight was present at all ages, so calmer animals reached
mature weight earlier.

Lambs of calmer ewes had more favourable fattening results than those
descending from nervous ones.

Hungarian Merino ram lambs with calm temperament had better fattening and
slaughter traits than nervous ones.

All these results call the attention to the improvement housing and nutrition
technologies, since a good level and quality of economical production can be
expected only from animals kept under circumstances that regard the demands
of different species and breeds. .

4.4. Evaluation of relationships between temperament and some maternal
traits of ewes

Lambs descending from calmer ewes were found to have higher preweaning
weight gain and weaning weight compared with lambs from more nervous
ewes. Lower weaning weight of lambs can be related with lower maternal milk
production. Calmer ewes produced significantly more milk during the lactation
period than nervous ones.

4.5. Proposals

It is suggested to apply temperament tests (scale test, flight speed test) and
regard their results as a production trait in the practice of sheep breeding.

Tests are suggested to be carried out at weaning of lambs and at the end of self
performance test.

It is suggested to keep the calm lambs for further breeding, while nervous lambs
should be culled.
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S. NEW SCIENTIFIC RESULTS

. No significant difference was revealed between temperament scores of
the two genders, while temperament of lambs was influenced by
genotype and sire. Mutton breeds were calmer than Hungarian Merino.

. Foundings based on analysis of temperament and some blood
parameters:
— Strong relationship was revealed between temperament and
blood cortisol concentration both in ewes (1, = 0.81; P<0.001)
and lambs (rynk = 0.79; P<0.001) at the end of fattening period.

— Temperament of lambs at the end of fattening showed a medium
and a strong positive rank correlation with temperament score
and blood cortisol concentration of mothers (rpnc = 0.55, P <0.01
and 1= 0.71, P <0.001, respectively).

— There was a medium-strong correlation between ewes’
temperament and blood lactate concentration (Tt = 0.53, P
<0.01).

. Lambs with calmer temperament had higher weight gain during
fattening, larger live weight at the end of fattening, and larger rib eye
area, while they had lower fat thickness than nervous ones.

. Lambs of calmer ewes had higher weaning weight and weight gain until
weaning and also higher weight gain during fattening compared with
lambs of nervous ewes.

. For the first time in Hungary it was found that calmer Tsigai ewes kept

under extensive conditions produced significantly more milk than
nervous ones (52.4 1vs. 46.1 1; P <0.05) during 106 days of lactation.
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