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Introduction
Feeding behaviour, habitat use and dief
selection of grazing animals are affecte(
both by environmental and animal relaté
factors. Humans are also influencing
grazing behaviour on different scales,
especially in intensively herded pastoral
systems where the animals are gathere @&
every evening for milking and predator §&&
protection. The aim of this study was to K : ‘ :
single out the most critical factors Goats grazing Photo: Veronika Seim
influencing grazing behaviour of small

and large ruminants on alpine summer ranges in@aaley, Northern Pakistan.

Material and M ethods

Twelve small (6 goats and 6 sheep) and ten large\{® of the local breed and 4
female crossbreeds between yak and coasmo¥ruminants were selected for the
behavioural study. The animals were all milk-pradgadults representing one herding
system. Feeding behaviour and diet choice of thedlsominants were recorded for 10
days, whereas the cows atwbmosvere studied by two observers for 5 days at the
same summer settlemehtpg. The animals were individually marked and observed
during the entire daily grazing period; from mompiwhen they were released and until
they returned in the evening.

All the marked individuals within the herd were soad (Martin & Bateson,1994) every
45 min and their activity, behaviour and habitat ugre recorded. Information on the
diet selection was collected using the focal samgpiechnique (Martin & Bateson,
1994). The plant groupgraminoids herbsandleaves selected were recorded every 10
seconds until 30 observations were gathered atfeaah The observation sessions
were rotated within species and between grazingichehls. In addition date, time of
the day, climatic parameter, habitat type, altitadd behaviour were recorded both
during scan and focal observations. Statisticalyarsaprocedures were run using
General Linear Models (GLM) (SAS, 1989).

Results and discussion

Small ruminants were herded together and the Halsgawas directed by the herder. As
a consequence goats and sheep used the samediabithe same amount of time.
Altogether 8 habitat types were used and the masiirant type, moraine slopes with
Artemisiasp. was most frequently (45 %) grazed. Sheep spesitilee walking (58 %)
compared to goats (70 %). While not-walking shesgbegpred standing compared to



goats which more often lied down. Sheep also dessttime grazing (55 %) compared
to goats (67 %). Grazing by sheep was heavily rediwchen temperature raised during
the middle of the day, whereas goats seemed lesged. If no shadow was available
the sheep formed groups and tried to hide unddr ether to find protection against the
sun. We conclude that diurnal and daily variatiomctivity and behaviour between
sheep and goats was partly related to sheep’shéiépsd heat-stress.

Since a new herder was responsible for the anie@lb day, daily grazing time did

vary, ranging from 38 % to 84 % by the goats artdvéen 29 % and 79 % by the sheep.
The percentage of time spent grazing does not aleagrespond to forage intake. Some
of the herders pushed the animals around and tivepa# of the animals forages were
snatched while walking.

Little variation was found in activity and behaviaf large ruminants. Walking
accounted for 83 % and 79% of the total activitgmnvs anddzomogespectively,
whereas both species spent about 75 % of theirgnagng. The large ruminants grazed
heavily in the morning followed by a period of ruration in the middle of the day
starting a new grazing period in early afternooow€ anddzomosgrazed only in three
habitat types and the most frequently grazed tyge atbbandoned cultivated fields
(cows; 62% and dzomos; 64%). Since all large runtsyavere followed to the same
pastures in the morning and left on their own dythre day, no effect of herder on
behaviour, habitat use and diet selection of cavdsdaomosvas found.

Maximum daily vertical movement was 1000 m for dmaininants and 300 m for large
ruminants. Energy cost of moving up these slopeseagtimated to about 20 % of BMR
for the small ruminants and about 9 % of BMR fdtleaThis extra energy cost is
probably low compared to the extra energy gainiggpat higher pastures. The lower
pastures offer less biomass of high quality compéwehe higher pastures where the
vegetation growth had just begun indicating lownéss but of high quality.

Since small ruminants normally use the pasturésgaier altitudes cattle will follow

and graze pastures earlier grazed by small rungnainén they are moving to the higher
brogs This multi-species grazing system might increasgichal output per unit area
since small ruminants depend on high quality forabereas large ruminants are better
adapted utilising bulk forages of lower quality.

The sheep selected more graminoids (79 %) compari goats (62 %). No difference was
found in goats and sheep selection of herbs, 25%2a%6 respectively. In addition, goats
selected 13 % leaves. This is in accordance wélckassification of sheep as a selective
grazer and goat as an opportunistic feeder.

Habitat type influenced diet selection of both $pgcln addition, date affected diet
selection of graminoids and herbs in both spebtiesdid not affect selection of leaves.
This might be explained by the fact that the haltyjpe offering leaves was passed on
the way to the pastures every day, while the frequef visiting typical graminoid or
herb dominated habitats varied daily dependenteoddr.

No differences between cows asimbmosvere found in diet selection, their diet
consisted of approximately 35 % herbs and 65 % mainls and indicate potential
interspecific competition for forages.



Totally 18 different species of herbs were recorean by both small and large
ruminants and as expected diet overlap on plamiepével was low compared to on
plant group (i.e. graminoids, herbs and leaveglla¥hile 63 % of the large ruminants
diet of herbs consisted dhymus sp.small ruminants selected this species
occasionallyArtemisia spcomposed 11 % of the small ruminants diet, but raeely
selected by the large ruminanBsstorta spwas selected by all animal species, but was
twice as common in the diet of small ruminants baidy becausBistorta spis more
common at higher altitude where small ruminantzegianore frequently.

Animal species with large overlap may compete dodf especially at high grazing
pressure. Ricardi and Shimada (1991) concludedvtrétion in diet selection reflects
variation in availability or scarcity of other feegtions. Selection is found to diminish
at high grazing pressure and uniformity of the siy@&lack and Kenny, 1984). Based
on our findings that sheep, goats, cattle dmoimosall selected a quite similar diet, we
conclude that the available quantity of forage t&@nimal production and that the
animals have to graze whatever plant material alvkel Low quantity of available
forages results in that a typical opportunisticfgeg(goats) select less herbs than
expected and grazers (cattle) eat more herbs. Baseldemical analysis of some of the
most important forage plant species we agree witstéh and Pinchak (1991) that arid
rangelands usually are dominated by forages tleatedatively high in quality during
early vegetative stages but quickly declines inliguas the forages mature.

Conclusion

The high percentage of time spent grazing and limtgespecific overlap of plants
selected indicate low biomass of available foragasce quality of the summer forages
is relatively high, quantity may limit animal proction. Optimal habitat use, both in
space and time, is essential and is highly depérmethe decisions of the herder.
Weather might effect small ruminants, especialeysheep’s activity, behaviour and
diet choice. Unless there is large overlap, mudtgpecies grazing system will increase
the output from pasturing. The dynamic seasonaliggesystem as well as the daily
vertical movements are adaptations to the low aldity of palatable forages in Basho.
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