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Grazing behaviour of alpaca and sheep 

P. SHARP’, T.W. KNIGHTZ AND J. HODGSON 

‘Massey University Palmerston North, New Zealand. 

ABSTRACT 

Groups of between 12 and 39 mixed age alpaca females with young at foot, and similar numbers of non-lactating Wiltshire Horn sheep, 
were grazed in three sets of paired plots of mixed perennial ryegrass/white clover/Yorkshire fog/cocksfoot pastures. Each pair of plots was 
grazed twice over a period of four months (January-June) in order to compare patterns of grazing behaviour and diet selection. All pastures 
contained substantial proportions of dead material. Grazing behaviour was recorded manually over 24 hours in each period, and diet selection 
assessed from marked grass tillers and clover nodes set out on long transects in each plot. 

Alpacas and sheep spent similar time grazing (8.7 vs 8.5 f 0.1 hrs) and mmmating (2.2 vs 2.6 f 0.2 hrs); alpacas had faster rumination rates 

than sheep (108 f 0.16 vs 95 f 0.30 chews’min, P < O.oOl), but biting rates during grazing were similar (41 f 0.89 vs 41 rt 0.80 bites’min). The 
distributionoftheseactivitKswasverydifferent.Alpacasspentmuchmcxetimegmzingduringthedaythansheep(63~~48f L7%oftimebetween 
0700and1300hrs,P~0.001;64vs24fl,~oftimebehveen1300and1900hrs,P~0.001),andsubstantiallylessintheeveninp(l2vs~* 
2.3% of time between 1900 and 0100 hrs, P < 0.001). Conversely, alpacas spent much mom time Nminating during the night (27 vs 17 f 0.95% 
oftime~nO1oOando7oohrs,P<O.oO1).Itissuggestedtfiatthesemaybeinheritedpattemsreflectin%traditionalnightconallingprocedures 
for alpacas in their native area; they may limit the ability of alpacas to adjust to prolonged periods of daytime penning. 

Sheep selected for ryegmss in mixed pastures, whereas alpaca selected against this species (x” = 9.3; P < 0.01); responses to other plant 
species did not differ significantly between alpaca and sheep. Alpacas showed more patchy grazing than sheep. These behavioural traits 
indicate the need for mixed or alternate grazing management to maintain pasture quality. 

Keywords: alpaca; sheep; grazing; rumination; diet selection. 

INTRODUCTION 

Alpaca (Lama pacus) are members of the camelidae 
family (new world camels) which graze the bigb altitude (over 
4,000 m) grasslands of the Andean altiplano. They have been 
introduced into New Zealand from Chile for their high quality 
fibre production and as companion animals. The main objec- 
tive of this study was to investigate comparative aspects of 
grazing behaviour and diet selection in alpaca and sheep, two 
herbivore species which differ substantially in dentition and 
digestive tract structure (Hellier et al., 1986) and, so far as 
New Zealand animals are concerned, in management history. 

METHODS 

Site and Management 
The experiment was carried out at Flock House Research 

Station, Bulls, between 6 January and 19 June 1992 on 
three paddocks of mixed grass/legume pasture sited in the 
alpaca farmlet. The paddocks were selected on evenness of 
pasture cover. They were grazed by dairy cows and mechani- 
cally topped to a height of lo-15 cm 4 we&s prior to experi- 
mental grazing. 

The animals used in the experiment were varying num- 
bers (12-39, depending on availability) of mixed aged alpaca 
breeding females (72 f 5 kg LW) from the F%ck House flock 
with 3 to 4 month old young at foot. They were compared with 
similar numbers of non-lactating mixed age Wiltshire Horn 
sheep (55 f 5 kg LW). 

Paired plots of approximately 0.1 ha each in area were 
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constructed using portable fencing within each of three pad- 
docks. The alpaca and sheep were grazed in paired plots as 
separate flocks. The three pairs of plots were grazed first at 
two-week intervals aud grazings were then repeated at four- 
week intervals. 

Grazing periods varied according to sward conditions, 
being 6,4,2,3,2,2 days for periods l-6 respectively. The 
length of each grazing period was calculated by allowing at 
least 24 hours for the animals to settle before behavioural 
observations were made, aud removing them when residual 
pastum height approached 5 cm by visual assessment. 

Measurements 
Pasture mass before gmzing was estimated for the first 

three periods by cutting herbage to ground level within six 
random 0.2 m2 quadrats per plot. To estimate botanical com- 
position, six random samples of herbage to ground level per 
plot were bulked and mixed, then a lo-15 g sub-sample was 
separated into plant species and dead matter. These compo- 
nents were then dried and weighed and composition expressed 
in percentage terms on a dry weight basis. 

Grazing behaviour observations were made over 24 
hours in each period. Observations were made at 10 minute 
intervals of animals in each plot which were standing (includ- 
ing walking) or lying; and grazing, ruminating, or idling. 
Nighttimeobservationsweremadewiththeaidofanintia-red 
night scope and spot light. During main activity periods 
observations were made of the time taken for individual 
animals to complete 20 chews during rumination or 20 grazing 
bites (J?reer 1981). 
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Within the first three periods, assessment of grazing 
selectivity was made by identifying numbers of individual 
plants of different species and noting their fate under grazing. 
Atintetvalsof20cmonalongtransectwithineachplotplants 
were tagged with small plastic rings. The number of tagged 
plants in each transect was limited to 150 so that tagging and 
measuring could be completed for a pair of plots in one day, 
with the numbers of plants of each selected species tagged 
being similar. The plant species selected by visual assessment 
of their relative abundance, and the number tagged for each 
period were: perennial ryegrass (L.fdium pereme) 5 1,40,40, 
white clover (Trifow7zrepen.s) 5 1,40,40, cocksfoot (Dactylis 
glomerata) 0,4O, 0; Yorkshire fog (Holcus hatus) 50,30, 
30; and dandelion (Taraxacum ojicinule) 0, 0,40. The tagged 
plants were measured from the rooting point to the end of the 
longest leaf before and after grazing. 

RESULTS 

PaStlllW 
All swards contained high levels of dead material 

(Table 1). Ryegrass was the main species in periods one and 
thme, with cocksfoot being the major species in period two 
(Table 1). White clover and Yorkshire fog were important 
minor components in all three swards, with dandelion also a 
substantial component in period 3. No data am available for 
the repeat grazing of paddocks in periods 4-6. 

TABLE 1: Herbage mass (kg DhYha), sward height (cm) and botanical 
composition (% DM) of experimental pastures. 

PaStun 
1 2 3 SEM 

Herbage mass (kg DMIha) 5100 4450 

Sward height (cm) 9.0 7.1 
Dead matter (%) 64 47 

Proportions (%) of live components 
Ryegrass 69 17 
White clover 16 15 
Yorkshire fog 15 11 
Cocksfoot 57 
Dandelion 

3640 2% 
6.3 0.15 
59 3.4 

71 7.9 
6 2.1 
11 1.3 

6.2 
12 1.2 

Diurnal behaviour 
The total time spent on each major activity did not differ 

significantly between animal species (Table 2). The diurnal 
distribution of activity, on the other hand, differed substan- 
tially. Table 3 shows the proportionate distribution of stand- 
ing, grazing, and ruminating activity respectively for four 
six-hourly periods, based on mean times of sunrise and 

TABLE 2: Ti spend (hr) by alpaca and sheep in main activities 
(means f SE of six 24hour studies). 

Alpaca 

10.9 
13.1 
8.7 
2.2 

13.1 

Sheep 

10.3 
13.7 
8.5 
2.6 

12.9 

SEM 

0.3 
0.3 
0.1 
0.2 
0.1 
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TABLE 3: Proportionate distribution of main activities by alpaca and 
sheep in six-hour periods within diurnal cycles (means rt SEof six studies). 
Pigums in Table am % of 6 hr pctiods. 

Tii 

0100-0650 

0700-1250 

1300-1850 

1900-2450 

Alpaca 
Sheep 
SEM 
P 

Alpaca 
Sheep 
SEM 
P 

Alpaca 
Sheep 
SEM 
P 

‘Qaa 
Sheep 
SEM 
P 

Stand Graze Ruminate 

12 6 27 
16 10 17 

2.6 2.0 9.1 
ns ns *** 

73 63 5 
53 48 12 
1.6 1.7 0.8 

*** *** *** 

78 64 1 
68 24 5 
1.7 1.9 0.3 

*** *** *** 

19 12 6 
34 24 9 

2.9 2.3 0.7 
*** *** *** 

TABLE 4: Bite rate during gnuing and chewing rate during rumination 
(bites/chews per min) for alpaca and sheep (means f SE of six studies). 

Bite rate 
Chewing Mte 

Alpaca 

41 & 0.9 
108+0.2 

Sheep 

41 + 0.8 
95 f 0.3 

P 

NS 
*** 

sunset. Alpaca showed significantly more grazing activity 
than sheep during the daylight (0700-1850) hours and less 
activity at night, but significantly more ruminating activity 
during the night. 

Chewing rate during rumination was significantly (P < 
0.001) greater for alpaca than for sheep (Table 4). Bite rates 
during grazing for the two animal species, however, were not 
significantly different. 

Selective grazing 
Chi-squared analysis of the relative numbers of defoli- 

ated and undefoliated units within marked plant populations 
was used as a measure of selective grazing. The results (Table 
5) showed that sheep exerted a greater degree of preferential 
grazing than alpaca for ryegrass, but there were no significant 
animal differences within other plant species. 

Relationships between change in plant height during 
grazing and initial plant height were defined using independ- 
ent fits for sheep and alpaca within the pooled results for each 
plantspecies.Regressionequations werediffemntforryegrass, 
white clover and Yorkshire fog (Table 6), with the regression 
constant in each case being significantly lower (implying 
more limited response) in alpaca than sheep. 

DISCUSSION 

Both animal species utilised similar proportions of their 
day for the activities of grazing, ruminating and standing, but 
periods of grazing and ruminating activity were more concen- 
trated for alpaca than sheep (Tables 2 and 3). The alpaca 
generally commenced grazing later in the morning than 
sheep, and completed grazing earlier in the evening. How- 
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TABLE 5: Selective grazing: relative numbers of tagged plants 
grazed or ungrazed by alpaca and sheep respectively, summed across trials 
(ryegrass, white clover, and Yorkshii fog - thme trials. Cocksfoot and 
dandelion - one trial). 

Plant Species Animal 

Ryegrass Alpaca 
Sheep 

White clover Alpaca 
Sheep 

Yorkshire fog Alpaca 
Sheep 

cocksfoot Alpaca 
Sheep 

Dandelion Alpaca 
Sheep 

Grazed Ungrazed 
number 

58 76 
80 49 

55 68 
64 55 

68 25 
75 22 

39 2 
34 4 

21 7 
17 13 

X2 

9.3 ** 

2.0”s 

0.5”s 

1.6”s 

2.2”s 

TABLE 6: Regression of change in plant height during grazing (Y) on 
pm-grazed plant height (X) (mm). 

Plant Animal Regression R* n Regression 
Species Equations contrast 

Ryegrass Alpaca -9.38 - 0.26 X 0.44 138 *** 

Sheep 19.36 - 0.65 X 

White clover Alpaca -2.27 - 0.15 X 0.41 119 *** 

Sheep 18.96 - 0.55 X 

Yorkshire fog Alpaca -22.23 - 0.20 x 0.31 143 ** 
Sheep 8.59 - 0.5 1 X 

Cocksfoot Alpaca 5.72 - 0.63 X 0.56 73 NS 
Sheep 7.03 - 0.60 x 

Dandelion Alpaca -6.70 - 0.56 X 0.52 38 NS 
Sheep -6.02 - 0.54 x 

j’ Negative regression constant implies greater reduction in height for 
taller plants. 

ever, when alpaca were grazing, ahigh proportion of the flock 
would be active. In relation to sheep, alpaca grazing was more 
continuous with fewer periods of rest or rumination through 
the day. This implies fewer discrete meals in alpaca than 
sheep. The ruminating activity of alpaca was much mote 
concentrated than that of sheep in the hours of darkness 
(Table 3). The relatively low retention time of digesta parti- 
cles and fluid in the fore-stomachs of alpaca noted by Hellier 
et al., (1986) would be necessary to accommodate such a 
pattern of grazing activity. The high chewing rates during 
rumination observed for alpaca (Table 4) would be expected 
to result in a relatively high rate of comminution of food 
particles. Alpaca chewed on alternate sides of their mouth 
using a figure-of-eight motion of the jaw, compared to the 
circular jaw movement of sheep which chewed on only one 
side of the mouth at a time (Arnold & Dudzinski, 1978). 

night grazing for prolonged daytime penning, such as can 
occur during shearing or drenching. 

The results of observations on incidence of defoliation 
within populations of marked plant units am sensitive to 
variation in grazing pressure, but yield reasonable estimates 
of grazing selectivity in relative terms (Hodgsonef al., 1994). 
Sheepshowedgmaterg-mzingpmfemnceforpemnnialryegrass 
than did alpaca (Table 5), but there were no other significant 
differences in selectivity between animal species. 

l?referential defoliation appeared to be greater for 
cocksfoot, Yorkshire fog and dandelion than it did forryegrass 
or white clover in both alpaca and sheep plots. This observa- 
tion may be a consequence of the relatively limited sample 
data for cocksfoot and dandelion in particular. It may also be 
explained if leaves of ryegrass and white clover lay lower in 
the sward canopy than those of other species, and were 
protected from grazing to a greater extent by the substantial 
quantities of dead material (Table 1). However, the data is not 
adequate to examine this possibility. 

Regression of change in plant height during grazing on 
initial plant height (‘Iable 6) indicated that for ryegrass, white 
clover and Yorkshire fog, the three plant species observed in 
all three paddocks, the grazing strategies adopted by alpaca 
and sheep differed. In alpaca the rate of increase in leaf length 
removed with increasing initial tiller size was relatively 
small, so tending to perpetuate or exacerbate variability in 
tiller or node size. In sheep, on the other hand, the length of 
leaf removed increased much more rapidly as initial leaf 
length incma~$ thus tending to mduce variability in unit size. 

Though these results apply to random populations of 
plant units, the implication is that alpaca would tend to 
exacerbate patchy grazing, sheep to reduce it. This effect, 
taken together with the observation that alpaca tend to use 
specific sites for defaecation, implies the need for alternate 
grazing or mixed grazing with species like sheep in order to 
reduce the risk of patchy sward developing and consequent 
grazing inefficiency. This observation has recently been con- 
firmed by results of comparative studies on guanaco and 
sheep in the UK (Moseley, 1994). 
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