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Abstract: In this study, the behaviour responses of the crossbred lambs [F2 (German Black-Headed Mutton x Merino) x F1 (Chios
x K›v›rc›k)] were compared with the K›v›rc›k lambs in intensive conditions and the effects of genotype, sex and observation period
on the behaviours displayed were investigated. The data were collected from 10 (5 male + 5 female) K›v›rc›k and 10 (5 male + 5
female) crossbred lambs, which were weaned at the age of 2-2.5 months. 

The effect of genotype was found significant on the behaviours of feed consumption (P < 0.01), activities towards the bedding
material (P < 0.05), rumination (P < 0.01), lying (P < 0.01), oral stereotypic behaviours (OSB) (P < 0.01) and behaviours towards
animal (BTA) (P < 0.01). Behaviours towards other animals and oral stereotypic behaviours in the crossbred lambs were 50% and
27% more than the K›v›rc›k lambs, respectively. Significant differences in terms of the activities towards the bedding material (P <
0.05), rumination (P < 0.01) and lying (P < 0.01) behaviours were determined between the male and female lambs. It was seen
that the male lambs were more active in the breeding area. The effects of observation period were found significant on feeding (P
< 0.01), drinking (P < 0.01), rumination (P < 0.01), lying (P < 0.01), standing (P < 0.01), oral stereotypic behaviours (P < 0.01)
and behaviours towards animals (P < 0.05).

Although the crossbred lambs were more superior for fattening program in terms of live weight gains, they showed more abnormal
behaviours (OSB and BTA), which are the signs of stress, in the limited breeding area, depend on the lessening of the area by the
rise in their live weights.
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Entansif Koflullarda Yetifltirilen K›v›rc›k ve Melez Kesim Kuzular›nda
Gözlenen Baz› Davran›fl Özellikleri

Özet: Bu araflt›rmada, besiye al›nan melez kesim kuzular› [F2 (Siyah Bafll› Alman Etçi x Merinos) x F1 (Sak›z x K›v›rc›k)] ile K›v›rc›k
kuzular›n entansif yetifltirme koflullar›na verdikleri davran›flsal tepkiler karfl›laflt›r›lm›fl, genotipin, cinsiyetin ve gözlem periyodunun
sergilenen davran›fllar üzerindeki etkisi araflt›r›lm›flt›r. Gözlemler, 2-2,5 ayl›k yaflta sütten kesilmifl 10 bafl (5 erkek + 5 difli) K›v›rc›k
kuzu ile 10 bafl (5 erkek + 5 difli) melez kesim kuzusundan temin edilmifltir.

Genotipin yem tüketme (P < 0,01), altl›¤a yönelim (P < 0,05), ruminasyon (P < 0,01), yatma (P < 0,01), oral sterotipik davran›fllar
(OSD) (P < 0,01) ve hayvana yönelik davran›fllar (HYD) (P < 0,01) üzerine etkisi önemli bulunmufltur. Melez kesim kuzular›nda
hayvana yönelik ve oral sterotipik davran›fllar K›v›rc›k kuzulara göre s›ras›yla % 50 ve % 27 oran›nda daha fazla gerçekleflmifltir.
Erkek kuzularla difli kuzular aras›nda altl›¤a yönelim (P < 0,05), ruminasyon (P < 0,01) ve yatma (P < 0,01) davran›fllar› bak›m›ndan
istatistiksel olarak önemli farkl›l›klar belirlenmifltir. Erkek kuzular›n yetifltirme ortam›nda daha aktif olduklar› saptanm›flt›r. Gözlem
periyodunun, yem tüketme (P < 0,01), su içme (P < 0,01), ruminasyon (P < 0,01), yatma (P < 0,01), dikilme (P < 0,01), oral
sterotipik davran›fllar (P < 0,01) ve hayvana yönelik davran›fllar (P < 0,05) üzerine etkisi önemli bulunmufltur.

Bu çal›flma, melez kesim kuzular›n›n, beside canl› a¤›rl›k art›fl› bak›m›ndan daha üstün olmalar›na ra¤men, canl› a¤›rl›klar›n›n artmas›
ve buna ba¤l› olarak yaflama alanlar›n›n azalmas› sonucu, stres belirtisi olan anormal davran›flsal tepkileri (OSD ve HYD) daha yo¤un
olarak ortaya koyduklar›n› göstermektedir.
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Introduction

The profitableness in animal production is being
improved due to the intensification in animal breeding.
However, the use of modern breeding techniques is also
causing some problems. Restrictions on animals brought
by intensive breeding, are causing some abnormal
behaviours, which are not or are very rarely observed in
the natural behaviour patterns of animals. 

The abnormal behavioural patterns observed in
animals are reported to be connecting to five reasons.
These are symptomatic, originating from central nerval
system, originating from incapability, originating from
the inside of the body and behaviours of reaction (1).

Odberg (2) explained the stereotypic behaviours as
the whole of the movements, which are systematically
repeated. Some motivational systems special to species
are effective on the formation of stereotypic behaviours.
In conditions, in which there are inadequate feed
consumption or grazing opportunities, the feed
consumption motivation plays a significant role in the
formation of stereotypic behaviours (3).

Housing in a monotonous breeding condition limits
the relations of the animals with their environment.
Sheep, having inadequate space to move and
environmental stimulation in their housing do not have
the possibility to show normal behaviours specific to their
species. As a result of this, the normal relation with the
environment leaves its place to abnormal behaviours like
stereotypic behaviours (4).

There are variations between sheep breeds in terms
of some behavioural characteristics; although, there are
not evident variations between some other
characteristics. For instance, the variations between
genotypes for living in groups and flock forming are very
evident, whereas they are less evident for maternity
ability and struggle behaviour. The instinct of living in
groups in Merino is at a high level but it is weak in
Scottish Blackface (5).

This study was carried out to investigate the
frequencies of normal and abnormal behaviours observed
in the K›v›rc›k and crossbred lambs and to determine the
effects of genotype, sex and observation period on these
behaviours.

Materials and Methods

Materials

The material of the study was formed of 10 K›v›rc›k
and 10 crossbred [F2 (German Black-Headed Mutton x
Merino) x F1 (Chios x K›v›rc›k)] lambs, which were
weaned at the age of 2-2.5 months.

The K›v›rc›k and crossbred lambs were put in two
separate paddocks, each having an area of 12 m2.
Wooden blocks separated the groups. In the paddocks
straw was used as bedding material. In each genotype
group, there were 5 male + 5 female lambs. To identify
the lambs in each group, numbers from one to ten were
painted on the hip region of lambs. 

In each of the paddocks, there were bowls having
fresh water all the time and mangers, which contained
both the concentrated feed and grass together. The lambs
were subjected to intensive feeding for 56 days. During
the study, 10 kg/day dry grass hay was given to each of
the groups and mineral stones were put in the mangers
to satisfy the mineral needs of the lambs. The analysed
chemical composition of lamb fattening ration, which was
given to the lambs ad libitum all through the study, was
presented in Table 1.

Methods

As the behaviour characteristics of the lambs, feeding
(the lamb’s meeting its feed need), drinking (the lamb’s
meeting its water need), activities towards the bedding
material (smelling or chewing the bedding material),
rumination (chewing the rumen content, which comes to
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Table 1. Analysed chemical composition of lamb feed, kg DM.

Analysed chemical composition Units

Crude protein %16

Metabolic energy 2500 cal.

Crude cellulose %10

Crude ash %10

Dry matter %88

Calcium %0.8-2

Phosphorus %0.5

Sodium %0.1-0.4

NaCl %0.6



the mouth), lying (lying without showing any other
behaviours), standing (standing without showing any
other behaviours), oral stereotypic behaviours - OSB
(licking manger-bowl, gnawing manger-bowl, licking
fences, gnawing fences, licking walls and gnawing walls)
and behaviours towards other animals - BTA (wool
eating, smelling and licking animals) were observed. 

Two observers did the observations in one of the day
of each week for eight weeks, at 11.00-12.00 in the
mornings and at 13.30-15.30 in the afternoons. The
total observation time was 24 hours. To eliminate the
effect of observer, the observers changed places in the
afternoon periods of each observation day. The
observations were done by time-sampling method (6).
Two observers entered the breeding units at least 15
minutes before the beginning of observations. The
observed behaviours at the end of every five minutes
were recorded on the individual charts. 

The Statistical Analyses of Data 

In the statistical analyses of all the behaviour
characteristics of the lambs the model below was used:

πijkl = Φ (Ii + Cj + Gk + Pl)

The symbols in this model are defined as; πijkl, the
percentage of the animals expected to show the
behaviour; Φ, the additive probability function for
standard normal distribution; Ii, the fixed effect of
genotype (K›v›rc›k and crossbred); Cj, the fixed effect of
sex (male and female); Gk, the fixed effect of observation
day (the observation day in the 1, 2, ... and 8th weeks);
and Pl, the fixed effect of observation period (morning

and afternoon). The effect of observation day on the
behavioural characteristics of each group was eliminated
by using contrast values. In the evaluation of the
behaviour characteristics, the regression coefficients and
odd percentages calculated from the segmented model
were used. Odd percentages are defined as the
proportion of the probability of the observation of a
behaviour to the probability of that behaviour not being
observed and odd percentages are calculated by the
model of ψ = eb. In this model, ψ is odds ratio, b is
regression coefficient, and e is the exponential coefficient. 

In the analyses of the behaviour characteristics of the
lambs, SAS statistical program package was used (7).

Results

The live weight averages and the live weight per m2

levels of the K›v›rc›k and crossbred lambs in different
periods of fattening were presented in Table 2. The initial
and final fattening weights per m2 paddock area for
crossbred lambs were 25.46 kg and 34.17 kg and for the
K›v›rc›k lambs were 19.53 kg and 28.46 kg, respectively.

The frequencies of some of the behaviour
characteristics of K›v›rc›k and crossbred lambs were given
in Table 3 and the chi-square values and significance
controls of the factors affecting on these behaviour
characteristics were presented in Table 4. The regression
coefficients (b) and odd (ψ) percentages of genotype, sex
and observation period in terms of behaviour
characteristics of the lambs were given in Table 5. 
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Table 2. The live weight averages (kg) and the live weight per meter square levels (kg/m2) of the K›v›rc›k and crossbred lambs in different periods
of fattening

Fattening periods K›v›rc›k Crossbred lambs

n –x S–x n –x S–x

Initial 10 23.44 0.67 10 30.55 0.67

19.53 kg/m2 25.46 kg/m2

Middle (28th day) 10 28.75 0.99 10 36.45 0.99

23.96 kg/m2 30.37 kg/m2

Final (56th day) 10 34.15 1.07 10 41.00 1.07

28.46 kg/m2 34.17 kg/m2



In the study, the effects of genotype on feeding (P <
0.01), activities towards the bedding material (P < 0.05),
rumination (P < 0.01), lying (P < 0.01), behaviours
towards animals (BTA) (P < 0.01) and oral stereotypic
behaviours (OSB) (P < 0.01) were found to be
statistically significant. In terms of drinking and standing

behaviours (P > 0.05) no significant differences were
observed between the K›v›rc›k and crossbred lambs.

The differences between male and female lambs with
regard to feeding, drinking, standing, BTA and OSB were
not significant (P > 0.05). However, the differences for
activities towards bedding material (P < 0.05),
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Table 3. The frequencies of some of the behavioural characteristics of K›v›rc›k and crossbred lambs (%)

Characteristics K›v›rc›k Crossbred lambs

Feeding 22.05 24.79

Feed Drinking 1.42 1.04

Rumination 13.88 18.88

Activities towards bedding material 0.80 0.35

Lying 38.09 29.51

Individual Standing 19.13 20.52

Licking manger-bowl 0.00 0.10

Gnawing manger-bowl 0.00 0.00

Licking fences 0.07 0.1

Abnormal Gnawing fences 0.28 0.14

Licking walls 0.07 0.45

Gnawing walls 0.07 0.42

Wool eating 0.07 0.35

Animal Smelling 0.07 0.45

Licking 0.00 0.11

Behaviours towards other animals (BTA) 0.07 0.56

Oral stereotypic behaviours (OSB) 0.49 1.22

Table 4. The chi-square (χ2) values and significance controls of the factors affecting on some behavioural characteristics of lambs

Characteristics Genotype Sex Observation period

χ2 P χ2 P χ2 P

Feeding 7.62 ** 2.85 - 289.04 **

Drinking 1.12 - 0.56 - 62.91 **

Activities towards the bedding material 4.28 * 4.42 * 2.61 -

Rumination 25.97 ** 10.04 ** 209.17 **

Lying 45.95 ** 12.20 ** 276.42 **

Standing 2.74 - 0.24 - 86.75 **

Behaviours towards other animals (BTA) 12.49 ** 0.33 - 4.18 *

Oral stereotypic behaviours (OSB) 7.86 ** 0.47 - 15.77 **

-Not significant
*P<0.05
**P<0.01



rumination (P < 0.01) and lying (P < 0.01) were
statistically significant. 

The differences between observation periods in terms
of activities towards bedding material was not significant
(P > 0.05), whereas significant differences for feeding (P
< 0.01), drinking (P < 0.01), rumination (P < 0.01),
lying (P < 0.01), standing (P < 0.01), BTA (P < 0.05)
and OSB (P < 0.01) between the morning and afternoon
observation periods were observed.

Discussion

In the present study, the differences between the
genotypes for all of the behaviours other than drinking
and standing were found to be statistically significant.
The breeding area for crossbred lambs was found to be
more limited than the K›v›rc›k lambs (Table 1). One of the
reasons causing abnormal behaviours in animals is the
limitation of movements (8). By taking this as a criterion,
the observation of more frequent BTA (Ψ = 0,50) and
OSB (Ψ =0,73) in the crossbred lambs than the K›v›rc›k
lambs could partially be explained by the body weight
differences between the two genotypes. 

In the studies on fattening lambs, it was reported that
there were close relationships between the OSB with the
inadequate nutrient content (energy, protein) of feed
consumed (9-11) and the inadequate consumption of
carbohydrates (12). On the other hand, there are results
showing that feed consumption motivation might have an
important role in the formation of stereotypic behaviours

(3,13,14). In the present study, the lambs were given ad
libitum lamb grower feed and good quality grass hay.
When the feeding conditions are evaluated, it can be seen
that the basic nutrient materials and carbohydrates were
not inadequate and there was not continuous feed
consumption motivation. So, it can be declared that in the
ethological formation of the OSB in the present study, the
feeding method should not have a high proportion. 

Activities towards bedding material of the K›v›rc›k
lambs were 31% (ψ = 1.31) more than the crossbred
lambs. OSB was 27% (ψ = 0.73) less observed in the
K›v›rc›k lambs than the crossbred lambs. When these two
behaviour characteristics are evaluated together, it can be
seen that as a result of the better adaptation of the
K›v›rc›k lambs to the breeding conditions of the present
study than the crossbred lambs, the K›v›rc›k lambs
showed more activities like smelling and gnawing
towards bedding material rather than OSB. 

The female lambs showed 13% (ψ = 1.13) more lying
behaviour than male lambs. This result shows that male
lambs had a more active role in environments that the
both sexes are bred together. Similar to this result, Savafl
et al. (15) on Türkgeldi lambs found that male lambs
were more active. Inactive behaviours also change in
different genotypes (16). The effect of genotype on lying
behaviour was found significant in the present study (P <
0.01). Lying behaviour is generally accepted as a sign of
welfare. The K›v›rc›k lambs, which showed less OSB
(27%), displaying more lying (27%) behaviour than the
crossbred lambs is supporting this idea. 
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Table 5. The regression coefficients (b) and odd (ψ) percentages of genotype, sex and observation period in terms of behavioural characteristics of
lambs

Characteristics Genotype* Sex* Observation period*

K›v›rc›k Female Afternoon

b ψ b ψ b ψ

Feeding -0.10 0.90 -0.06 0.94 -0.66 0.52
Drinking 0.10 1.11 0.07 1.07 -0.78 0.46
Activities towards the bedding material 0.27 1.31 0.28 1.32 -0.21 0.81
Rumination -0.21 0.81 -0.13 0.88 0.70 2.01
Lying 0.24 1.27 0.12 1.13 0.64 1.90
Standing -0.06 0.94 0.02 1.02 -0.38 0.68
Behaviours towards other animals (BTA) -0.70 0.50 -0.10 0.90 -0.35 0.70
Oral stereotypic behaviours (OSB) -0.32 0.73 0.08 1.08 -0.44 0.64

* The regression coefficients (b) and odd (ψ) percentages of crossbred lambs, male lambs and morning period were assumed to be 0.00 and 1.00,
respectively



The effects of sex, genotype and observation period
were found significant (P < 0.01) on rumination
behaviour. It is reported that the total rumination time in
a day in sheep is 5.5-10 hours. Rumination is done in 8-
15 periods and the time of periods can differ from 1
minute to 2 hours (17). The rumination behaviour
differences between observation periods could be
explained by the concentration of rumination in some
periods of the day as a result of the natural physiology of
rumination. It was determined that the lambs spent a
significant proportion of their time in feeding in the
morning periods and showed concentrated rumination
behaviours in the afternoons. As a result of the digestion
physiology of sheep, there is a strong relationship
between rumination behaviour and feeding. The higher
percentage of rumination behaviours of the crossbred
lambs than the K›v›rc›k lambs in the present study is
parallel to the ability of higher percentages of feed
consumption of the crossbred lambs (15). 

In the K›v›rc›k lambs, oral stereotypic behaviours was
27% (ψ = 0.73) less and behaviours towards other
animals were 50% (ψ = 0.50) less than the crossbred
lambs. Behaviours like these are reported as abnormal

behaviours, which could be eliminated by optimum
breeding intensity and the presence of grass hay (18).
The similar results for these two abnormal behaviours,
which can be regarded as stress indicators, support the
idea that the K›v›rc›k lambs were more adaptable to the
breeding conditions used in the study.

In this study, it was determined that the K›v›rc›k
lambs tolerated the present environmental conditions of
the study better than the crossbred lambs. OSB and BTA
were observed more intensively in the crossbred lambs.
Although the crossbred lambs were more suitable for
fattening program in terms of live weight gains, they
showed more abnormal behaviours in the limited
breeding area, parallel to the lessening of the area by the
rise in their live weights. Male lambs were more active
than female lambs. The lambs spent a significant
proportion of their time feeding and drinking in the
mornings and showed behaviours like lying and
rumination in the afternoons. The abnormal behaviours
were observed more in the morning periods.

As a result, it can say that wider breeding area in
intensive lamb fattening may decrease the occurrence of
stress behaviours.
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