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Abstract

The consumption of food is one of the most fundamental activities in all animals and takes its
ultimate part in maximizing an animal’s inclusive fitness. Foraging response mechanisms
issue essentially from animal intrinsic characteristics, animal’s cognitive abilities and
environment, namely quantity and quality of available food resources. Understanding of
animal’s foraging decisions is not possible without the knowledge of other types of behaviour
and factors they affect it. Therefore, the aim of the investigation was to evaluate heifers’
behavioural pattern on species-rich semi-natural pasture under a continuous intensive (1G) and
extensive (EG) grazing regime as this is currently the most extensive management system
employed in central Europe. Ten or eight (1G), and six or four (EG) heifers were continuously
stocked in two completely randomized blocks from June to late September in 1998, 1999,
2000, 2006 and 2007. Swards were maintained at a target height of 5 and 10 cm, respectively.
Grazing, ruminating, resting, and other activities were monitored during 24-hour
observations, and grazing, chewing and ruminating rates (per minute) were recorded. Daily
behavioural patterns and the time budgets for particular activities were not significantly
different between IG and EG heifers. However, IG heifers did spend more time grazing and
slightly less time ruminating and resting than EG heifers. Other activity such as drinking, salt
licking, comfort behaviour or social interaction was stable and there was no difference
between the two treatments. Grazing rates were found significantly higher for IG heifers.
Grazing was negatively affected by increase in air temperature at the expense of resting.
Grazing time increased as the season progressed in the both 1G and EG treatments, while
resting showed a reverse trend. Concurrently, the ruminating time of IG heifers decreased and
was variable for EG heifers. As the season progressed further, grazing rates showed a
decreasing trend. Considering that the differences in behavioural patterns between IG and EG
were not conspicuous, our results indicate that the target sward of 5 cm commonly used in
animal husbandry practices in the Czech Republic does offer enough forage to animals.
Furthermore, the seasonal patterns of ingestive behaviour showed that the heifers under both
grazing intensities balanced their intake by increase of grazing time along with decrease of
grazing rates as the season progressed. These findings suggest that the herbage on species-rich
pasture was sufficiently available to livestock at both the investigated grazing intensities.

Key words: Stocking rate, Ingestive behaviour, Semi natural grassland, Cattle, Forage
availability



Abstrakt

Pfijem potravy je jednou z nejzakladnéjSich aktivit vSech zvitat a tvofi rozhodujici Cast pii
maximalizaci celkové zdatnosti jedince. Mechanismy potravniho chovani vychazeji
z charakteristik zvifete, jeho kognitivnich schopnosti a vnéj$iho prostiedi, zejména mnozstvi a
kvality dostupné potravy. K pochopeni potravniho rozhodovani zvifete neni mozné bez
znalosti jinych typl chovani a faktora, které je ovliviiuji. Proto cilem tohoto vyzkumu bylo
vyhodnoceni chovani jalovic na druhové bohaté pastvingé pii rezimu intenzivni (IG) a
extenzivni (EG) pastvy, kterd je v soucasnosti nejbéznéj$im pastevnim systémem ve stiedni
Evropé. Deset nebo osm (IG) a Sest nebo ¢tyii (EG) jalovice byly na kontinudlni pastvé ve
dvou tplné znarodnélych blocich od ¢ervna do konce zafi v letech 1998, 1999, 2000, 2006 a
2007. Porosty pastviny byly udrzovany na cilove vySce 5 cm pro 1G a 10 cm pro EG. Po dobu
24 hod jsme zaznamendvali pastevni chovani, pfezvykovani, odpoCinek a ostatni aktivity.
Déle jsme zaznamenavali rychlost spasani, Zvykani soust a ptezvykovani (za minutu). Denni
vzorce chovani a denni Casové rozvrhy jednotlivych typl chovani se mezi jalovicemi na IG a
EG pastvé neliily. Nicméné IG jalovice stravily vice c¢asu pastvou a méné casu
pfezvykovanim a odpoc¢inkem nez EG jalovice. Ostatni typy chovani jako napjeni, salt
licking, komfortni ¢i socidlni chovani byly stabilni a mezi obéma intenzitami se neliSily.
Rychlost spasani vSak byla signifikantn€ vyssi u IG jalovic. Spasani bylo negativné ovlivnéno
zvysovani teploty vzduchu na tkor odpoginku. Cas straveny pastvou se zvySoval s postupujici
sezonou, zatimco odpocinek vykazal opacny trend. Zaroven, Cas pirezvykovani klesal u IG
jalovic a u EG jalovic byl variabilni. S postupujici sezénou Kklesala rychlost spasani.
Vzhledem k tomu, Ze rozdil ve vzorcich chovani mezi IG a EG jalovicemi nebyl ziejmy,
vysledky poukazuji na to, Ze porost svySkou 5 cm, kterd je vSeobecné uzivana v praxi
v Ceské republice, nabizi zvifatim dostatek pice. Sezoénni zmény v piijmu potravy také
ukazuji na to, Ze jalovice pfi obou intenzitich pastvy v prubéhu sezéony dorovnavaly sviij
piijem zvySenim cCasu straveného pastvou spolu s poklesem rychlosti spasani. Tyto vysledky
naznacuji, ze druhové bohaty porost poskytuje skotu pfi obou intenzitdch pastvy dostatecné
mnozZzstvi pice.

Klicova slova: zatizeni pastviny, pastevni chovani, polopfirozené travni porosty, skot,
dostupnost potravy



CONTENT

L INEFOTUCTION ...ttt 2
1.1, Fitness Of FOOU INTAKE ........ccoveiiiriiiciiicie e 2
1.2. Foraging behaviour and diet selection of large herbivores...........cccocvvevvveiecieiiennns 3
1.3.  Grazing behaviour and grassland management.............cccoovereienienenie e 4

2. AT bR Rt r bbbt 5

3. RETEIENCES ... 6

4. Behavioural patterns of heifers under intensive and extensive continuous grazing on
species-rich pasture in the Czech RepubliC.........cccoovviiiiiiic i 9

Annex: Curriculum vitae



1. INTRODUCTION

Understanding livestock behaviour in relation to varying environmental conditions and
forage dynamics is paramount in designing management strategies for livestock production.
To understand the animals foraging decisions is not possible without the knowledge of other

types of behaviour and factors which affect it.

1.1. Fitness of food intake

The consumption of food is one of the most fundamental activities in all animals and takes
its ultimate part in maximizing an animal’s inclusive fitness. In order to meet the nutrient
demands of survival, growth and reproduction which are basic components of fitness, the
animals must forage effectively and in relation to the environment and available food
resources. An animal’s foraging behaviour is therefore the result of natural selection in natural
environments over the evolutionary time.

Fitness coming up from foraging is formed by aggregate of benefits and costs of food
intake. The fitness benefits of food intake are represented by its contribution to survival,
growth, and reproduction and can be measured by energy and nutrient intake. Against benefits
there is a set of intrinsic and extrinsic costs of food intake. Among intrinsic costs belong traits
related to food sources such as content of toxins in the food (Illius and Jessop 1995, Provenza
et al. 2003), risk of parasites contamination (Hutchings et al. 1999) or metabolic processes
during digestion which may cause worst escape to predators (Witter and Cuthill 1993).
Extrinsic costs are associated with the activity of foraging such as the increase of time spent
foraging together with increase of ingested food or selection of diet of higher quality. An
increase in foraging time may imply reduced vigilance and consequently increased risk of
exposure to predators (Houston and McNamara 1999); further decreased time available for
courtship, mating, reproduction, defence of resources or reduced time for rest (Stephens and
Krebs 1986, Krebs and Davies 1987). Animals thus face time budget conflict between feeding
and other competing activities. The amount of time an animal devotes each day to different
activities is a common measurement in behavioural ecology studies and a prerequisite for the
development of time-energy budgets which can be essential for the insight in the evolution of
behaviour (Krebs and Davies 1997) and useful for tools managers and decision-makers in

animal production and conservation.



1.2. Foraging behaviour and diet selection of large herbivores

Foraging behaviour of herbivores operates on basis of hierarchical set of decisions across
different spatial and temporal scales. At small scale such as bite or feeding station (sensu
Senft et al. 1987) the animals make short-term decisions to maximize instantaneous nutrient
intake, whereas at larger scale, for instance on natural pastures at landscape level, the animals
decide on daily intake basis (Fryxell 1991, WallisdeVries et al 1999). The temporal scale
reflects the variability in food resources arising either naturally through normal changes in
plant physiology, phenology, and growth associated with seasonal or even diurnal changes in
environmental conditions, or by grazing. Both natural and grazing-induced temporal
variability in forage quality and availability occur at short term scales over few seconds to
several hours, at medium term scale over few days to weeks within a vegetation season, and at
long term including seasonal cycles (O’Reagain and Schwartz 1995) and inter-annual
variability due to rainfall variability (Pavlu et al. 2006).

Food resources of herbivores are marked by relatively high heterogeneity in their quality
and spatio-temporal availability and animals must respond to it by adopting divers foraging
strategies. Foraging itself then comprises four key phases that can be considered as approach,
appraisal, ingestion and defoliation (Griffiths et al. 2003). Each of these phases is subject to
key cues and rules controlling animal’s decision making. Together with this, animal
behaviour is driven by an array of factors of different nature and result in a variety of grazing
response patterns. Foraging response mechanisms issue essentially from animal intrinsic
characteristics such as body size (Schwartz and Ellis 1981, Belovsky and Slade 1986),
morphological traits functionally related to the ability of forage selection (Pérez-Barberia and
Gordon 1999, Pérez-Barberia and Gordon 2001), physiological state of individual animals,
namely age, sex or reproductive state (Grings et al. 2001, Ruckstuhl et al. 2003, Lamoot et al.
2005, Farrugia et al. 2006) and animal’s cognitive abilities including learning (Bryant et al.
1991, Provenza 1995, Provenza et al. 2003) and spatial memory (Bailey et al. 1989, Laca and
Ortega 1996, Howery et al. 1999).

On the other hand, the forage intake and diet selection reposes on the interactions of
quantity and quality parameters of the sward. Basic parameter characterising the sward,
namely on natural pastures, is the high diversity of plant species composition. Main indicators

of forage quantity are biomass yield, sward height or plant density. Indicators of forage



quality consist in nutrient content, digestibility, and/or phenological stage (Pavlu et al. 2006).
If abundant forage, the animals selectively feed on high quality patches (Bailey 1995). When
better quality forage becomes restricted below a certain threshold, for instance due to seasonal
dynamics and reproductive state of the sward (Ginane et al. 2003), the animals modify their
grazing time and/or biting rate in order to maintain daily intake and diet digestibility (Forbes
1988, Funston et al. 1991). Forage availability can be reflected in sward height, which
determines bite size (weight) and biting rate (Forbes 1988, WallisDeVries et al. 1998,
Griffiths et al. 2003). Generally, on short swards bite size is small and animals increase their
biting rate (WallisDeVries and Daleboudt 1994, Barrett et al. 2001). The animals compensate
decreasing forage by increasing of daily grazing time or biting rate or by both.

The system is therefore interactive and animal behaviour display certain level of plasticity

reflecting a range of trade-offs and constraints which animals face in a variable environment.

1.3. Grazing behaviour and grassland management

Behaviour of grazing animals and foraging strategies they adopt are of interest for various
reasons. First, grasslands are the most abundant ecosystem where herbivory plays a dominant
role, preformed mostly by domestic animals (Holechek et al. 1995). The interface of plant —
animal interaction represents fundamental link between primary and secondary productivity.
Grazers respond to changes in their resources by means of their grazing strategy. In turn,
grazing behaviour affects the structure of plant community. Therefore, the understanding of
grazing behaviour is crucial for predicting the effects of potential local and global changes in
grassland ecosystems. Secondly, it is of interest in the domain of natural resources
management. Grazing by wild or domesticated animals in national parks, nature reserves,
wilderness areas or forests may have impact on the landscape and vegetation. The
understanding how animals exploit their environment can be relevant to the management of
these resources (Van Dyne et al. 1980). Last, but not least is agricultural and economic
interest. Grazing by domesticated ruminants for the production of animal products is of high
economic importance throughout the world. The plant-animal interface is the central feature
of these systems (Forbes 1988). Food intake is major determinant of animal production and,
through its effect on sward structure, of plant production. Therefore, better knowledge of
intake should facilitate better management and optimise the economic performance of the

agricultural system.



2. AIM

Therefore, the aim of the investigation was to evaluate heifers’ behavioural pattern on
species-rich semi-natural pasture under a continuous grazing regime as this is currently the
most extensive management system employed in central Europe.

The objective was to investigate how heifers cope with various grazing intensities and the
ongoing seasons in terms of grazing time and rate of biting. Specific questions addressed
were: (1) is there any effect of grazing intensity on the daily activity pattern of heifers? (2) Is
there any effect of grazing intensity on the biting rate of heifers? and (3) Is there any effect of

grazing season on heifers’ grazing behaviour?
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