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Abstract
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sheep. Bulg. J. Agric. Sci., 15: 583-588

The aim of this study was to investigate the role of temperament over the selective maternal behaviour in
primiparous dairy sheep by means of the test „Selectivity towards alien and own lamb”. The test has been carried
out in the individual cage, where the dam and young(s) were normally reared until the 7th day after birth, for five
minutes per each lamb (alien first and own). The data of the following primiparous animals were used: 11 Calm
(C) and 13 Nervous (N). The number of animals in each temperament group were selected according to the
following criterion: type of lambing (single, twins); date of lambing ±10 days. The following parameters were
recorded: Latency to aggressiveness;  Aggressiveness frequency; Access to the udder; Time spent to the udder;
Withdrawing from lamb; High-pitch and low pitch bleats and their latencies; Temperament was assessed in all
250 dairy ewes of the breed “Synthetic Bulgarian Dairy Population” from the experimental flock at the Research
Institute of Agricultural Science (Stara Zagora), by different methods. The most typical animals of the C and N
types were used. It was established that the temperament influenced the maternal selectivity behavior and reac-
tivity toward alien and own lambs in primiparous dairy sheep. The sheep of C temperament demonstrated stable
maternal selectivity behavior toward alien and own lambs. The lambing stress at the first parity caused significant
negative effect on the maternal selective behavior in the animals of N temperament. They showed a hesitation in
recognition between alien and own lamb, which was a sign of higher fear susceptibility compared to this of C
temperament.

Key words: maternal selectivity behavior, temperament, primiparous dairy sheep

janant24@abv.bg

Introduction

Primiparous sheep demonstrate large variability in
the expression of maternal behavior. They showed a
high degree of movement, particularly circling behav-
iors, as their lambs attempt to suck (O‘Connor et al.,
1992). Primiparous ewes also responded to lamb

sucking attempts by backing away from the lamb, or
walking forward over the top of the lamb. Circling
behavior is interpreted as an attempt by the inexperi-
enced ewe to maintain a grooming position with the
lamb at the ewe’s head (Alexander, 1990; Dwyer and
Lawrence, 2000; Dimitrov et al., 2002).

Backing and walking forward as the lamb attempts
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to suck are non co- operative as neither are associ-
ated with grooming and both involve a loss of contact
between the ewe and lamb (O‘Connor et al., 1992;
Dimitrov et al., 2001).

Lamb contact facilitates the development of ma-
ternal behavior in primiparous ewes (Poindron and
Le Neindre, 1980; Poindron et al., 1984) and was an
increase in standing for sucking attempts with time.

Vocal communication between mother and young
plays an important role in early attachment in sheep
(Nowak, 1990, 1996; Dimitrov, 2001).The main fac-
tors affecting the rate at which ewes make the low-
pitched bleat, after the birth of their lambs, are those
that are intrinsic to the ewe, that is experience, whereas
external factors or characteristics of the lamb, such as
litter size or breed, have little or no effect (Dwyer and
Lawrence, 2000).

The experience of rearing a lamb has a profound
effect on the vocal behavior of the ewe. The low-
pitched bleat is emitted almost exclusively in the pres-
ence of the lamb, and is not heard until parturition;
therefore, its function is likely to be specific to bond-
ing with the lamb and care-giving to the neonate. Primi-
parous females may rely more heavily on olfactory
cues than multiparous ewes (Levy and Poindron,
1987), both to stimulate aspects of maternal behavior
and to give specificity to the attachment process. For
a primiparous ewe, where bond formation occurs at
a slower rate than in multiparous ewes (Poindron et
al., 1984), it may be important for the lamb to remain
by the ewe for longer to prevent mis-mothering (Lent,
1974). A lot studies have been done to establish the
level of stress susceptibility and temperament in sheep
(Dimitrov et al., 1993a, b; 2003; Boissy et al., 2007;
Pajor et al., 2008). Little is known about the role of
temperament on the ability to select between the alien
and own lambs in primiparous ewes.

The aim of this study was to investigate the role of
temperament over the selective maternal behavior in
primiparous dairy sheep.

Methods

Temperament was assessed in 250 dairy ewes of
the breed “Synthetic Bulgarian Dairy Population” from
the experimental flock at the Research Institute of
Agricultural Science (Stara Zagora). The following
methods were used: 1) Assessment of temperament
in the milking parlour (Dimitrov et al., 1993à, b;
Dimitrov et al., 1996;); 2) A system of fear inducing
and learning tests (Dimitrov, 1998; Dimitrov et al.,
1999à, b); 3) Lankin fear inducing tests (Lankin,
1997).

On the base of a complex score (CS) three tem-
peraments distinguishing significantly (p<0.001) in the
behavioural trait adjectives, were established: Calm
(Fearsustainable, reacting adequately towards learn-
ing tests), Nervous (Fearsusceptable, reacting
nonadequately towards learning tests) and intermedi-
ate type ewes. With a view to investigate the effect of
temperament over the selective maternal behaviour,
the most typical animals of the Calm (C) and Ner-
vous (N) types were used. The data of the selective
maternal behavior in the following primiparous sheep
were used: 24 sheep (11C and 13N). The following
criterion was used to select animals within each tem-
perament: type of lambing (single, twins); date of
lambing ±10 days. All ewes give their first birth at the
age of two years. Data from individual ewes were
used only if, for all parturitions, only 1 or 2 lambs
were born, length of labour was not excessively long
or abnormal and the lambs survived the recording
period at least 3 days after birth. The ewes gave birth
in the same premises. After the birth the dams and
youngs had been removed in individual boxes
(2x1.5m), where they have remained for 7 days. Af-
ter this period, they were housed in pens (7x7m) in
groups of approximately 10 ewes.

With a view to follow up relations between the tem-
perament and selective maternal behaviour, the fol-
lowing test was used ( Dimitrov et al., 2008):
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Test of selectivity (dams selectivity
towards alien and own lamb(s)
The aim of the test was to check the mother abili-

ties for selective relationship towards alien and own
lamb(s), as well as behaviours preventing sucking by
the alien lambs. The test was performed in the indi-
vidual cage for five minutes per each lamb (alien first
and own). The own lambs was replaced by an alien
lamb at the same age. This allowed assessing the fear
reactions evoked by the replacement, within the sen-
sitive period. The following parameters were recorded:
Latency to aggressiveness (LA), (butting, menace),
(s);  Aggressiveness frequency (AF); Access to the
udder (AU); Time spent to the udder (TU)(s); With-
drawing from lamb (WL); High-pitch (HPB) and low
pitch bleats (LPB) and their latencies; The test is de-
veloped at the Agricultural Institute – Stara Zagora
on the base of long term assessment of maternal be-
havior (Dimitrov, 2001).

Statistical analysis: The results of the test were
presented as means ± SE. Between-groups differ-
ences (C versus N) were analyzed by one way
ANOVA. Differences were considered as significant
when p values were less than 0.05. Statistical analy-
ses were performed using the Statistica Software
(Statsoft, Inc., USA).

Results and Discussion

The effect of temperament over the maternal se-
lectivity behavior towards alien lamb in primiparous
dairy ewes is presented in Table 1.

Sheep of Calm (C) temperament have expressed
aggressiveness toward the alien lamb for 14.0±6.8s,
respectively those of Nervous (N) temperament for
0.54±0.53s. A statistical difference between C/N,
(P<0.01) was found. This result shows that primipa-
rous ewes of the N temperament do not have very

The Role of Temperament over the Maternal Selectivity Behaviour in Primiparous Dairy Sheep

Temperament N LA, 
/s/ AF TU, 

/s/ AU WL

Calm 11 14.0±6.8 14.4±4.7 0.0±0.0 0.0±0.0 5.9±2.4
Nervous 13 0.54±0.53 2.8±1.9 8.8±3.9 0.69±0.30 0.69±0.41

td С/N** С/N** С/N* С/N,Р=0.06 С/N**

Temperament N LLPB, 
/s/ LPB LHPB, 

/s/ HPB

Calm 11 2.3±1.3 20.7±7.8 6.6±2.4 23.5±7.6
Nervous 13 6.8±3.4 10.7±4.8 27.5±7.5 16.8±6.8

td NS NS NS NS

LA, /s/ - Latency to aggressiveness (butting, menace) (s); AF - Aggressiveness frequency;
TU, /s/ - Time spent to the udder (s); AU - Access to the udder; WL - Withdrawing from lamb; 
LLPB, /s/ - Latency to low pitch bleats(s); LPB - Low pitch bleats; 
LHPB, /s/ - Latency to high pitch bleats(s); HPB - High pitch bleats;

Table 1 
Mean ± SE of the test „Selectivity towards alien lamb”  in primiparous dairy ewes 
of different temperaments

Key behaviours:

*P<0.05; **P<0,01; ***P<0.001; NS – No Significance 
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often at all selective aggressive behavior toward alien
lamb, which corresponds to the other parameters
describing aggressiveness toward alien lamb like Ag-
gressiveness frequency (AF). Ewes of the C tempera-
ment revealed more frequently aggressiveness toward
alien lamb 14.4±4.7 than those of N temperament
2.8±1.9 with statistically significant contrasts, P<0.01.
Time spent to the udder (TU) was longer in N primi-
parous ewes 8.8±3.9s than this in C temperament –
0s, P<0.05. Practically, the whole group of C ewes
did not spend time to the udder with the alien lamb,
which corresponded with the next parameter, as well.
The C ewes did not allow access to the udder (AU).
The alien lamb accessed the udder of the N ewes
0.69±0.30 times which result compared to this of C
sheep was nearly statistically significant, Ñ/N, Ð=0.06.
The average frequency of the parameter Withdraw-
ing from lamb (WL) in C temperament was 5.9±2.4
and in N sheep - 0.69±0.41. Contrasts between C/
N were significant, P<0.01. These results confirm the

tendency of selectivity problems in N primiparous
ewes when distinguishing alien from own lamb. The
parameters “Latency to commence the low and high
pitch bleats” (LLPB and LHPB) in C sheep had lower
values than those of N temperament. The low and
high pitch bleats frequences were much higher in C
than those of N. However, all results concerning vo-
calization had no statistical difference between groups.
Nevertheless, these results support the tendency of
different level of selectivity toward alien lamb between
temperaments.

Table 2 shows mean ± SE of the test „Selectivity
towards own lamb” in primiparous dairy ewes of dif-
ferent temperaments.

Both temperaments did not express aggressive and
withdrawal behaviors toward the own lamb when giv-
ing back it to the mother. This is evident from the re-
sult of the parameters Latency to aggressiveness,
Aggressiveness frequency and Withdrawing from
lamb. However, there were differences between tem-

Zh. H. Peeva

Temperament N LA, 
/s/ AF  TU, 

/s/ AU WL

Calm 11 0.0±0.0 0.0±0.0 154.5±22.7 2.3±0.30 0.0±0.0
Nervous 13 0.0±0.0 0.0±0.0 91.5±29.4 1.1±0.2 0.0±0.0

td NS NS NS Ñ/N** NS

Temperament N LLPB, 
/s/ LPB LHPB, 

/s/ HPB

Calm 11 0.91±0.73 3.2±1.8 0.63±0.63 0.09±0.09
Nervous 13 0.69±0.69 1.9±1.3 0.0±0.0 2.3±2.1

td NS NS NS NS

Table 2 

LA, /s/ - Latency to aggressiveness (butting, menace) (s); AF - Aggressiveness frequency; 
TU, /s/ - Time spent to the udder (s); AU - Access to the udder; WL - Withdrawing from lamb; 
LLPB, /s/ - Latency to low pitch bleats(s); LPB - Low pitch bleats; 
LHPB, /s/ - Latency to high pitch bleats(s); HPB - High pitch bleats;

Mean ± SE of the test „Selectivity towards own lamb”  in primiparous dairy ewes 
of different temperaments

*P<0.05; **P<0,01; ***P<0.001; NS – No Significance

Key behaviours:
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peraments as far as the time spent and access to the
udder of the own lamb, were concerned. This differ-
ence was significantly contrasting in the parameter
access to the udder (AU), where frequencies of ac-
ceptance in C ewes were 2.3±0.30 and in N - 1.1±0.2,
P<0.01. These results show the better maternal care
capacity of the C ewes in comparison with N tem-
perament. This tendency is confirmed by the results
of the vocalization parameters (Table 2) showing more
frequencies of Low pitch bleats and less High pitch
bleats in C ewes.

In general, behavioral results from the primiparous
dairy ewes of different temperaments support the ten-
dency of different level of maternal selectivity behav-
ior toward alien and own lamb between temperaments.
The sheep of C temperament demonstrated stable
maternal selectivity behavior toward alien and own
lambs. Nervous temperament was more fearful and
as a result of this the maternal selective capacity of
the ewes toward alien lamb was suppressed in com-
parison with C.

Conclusions

The temperament influenced the maternal selec-
tivity behavior and reactivity toward alien and own
lambs in primiparous dairy sheep. The sheep of Calm
temperament demonstrated stable maternal selectiv-
ity behavior toward alien and own lambs. The lamb-
ing stress at the first parity caused significant negative
effect on the maternal selective behavior in the ani-
mals of Nervous temperament. They showed a hesi-
tation in recognition between alien and own lamb,
which was a sign of higher fear susceptibility com-
pared to this of Calm temperament.
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