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A B S T R A C T

The re-introduction of domestic South American
camelids (alpacas and llamas) in the central zone of
Chile makes it necessary to study their behaviour and
adaptability. Since it is fundamental to characterize
the camelid’s diet, the present work had as an objective
the determination of the plant species selected by the
alpacas (Lama pacos Linn.) in different phenological
stages (vegetative, reproductive and dry season). The
study was carried out over three years in a paddock of
2.5 ha of sparse shrubland dominated by Acacia caven
(Mol.) Mol. and annual species in the herbaceous
stratum, which were continually grazed by five male
alpacas. The botanical composition and the forage dry
matter available for grazing in the pasture was
evaluated. Botanical composition of diets was
estimated with the microhistological technique, using
dung samples collected directly from the rectum.
During the vegetative season, the most consumed plant
species were annual and perennial grasses. In the
reproductive season, the most important components
of the diet were woody plant species, annual grasses
and forbs. In the dry season, the diet was composed
of a high percentage of woody plant species.
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INTRODUCTION

The alpaca is raised in Chile mainly in the highlands
of the Arica and Parinacota Region, developing in a
high altitude environment under conditions of climatic
extremes. Feeding is based on the use of peatlands
(termed “bofedales”) and dry land pasture (tussocks
grassland or “pajonales” and shrubland range or
“tholares”), with the former being more important,
which results in great specialization in grazing habits
(Castellaro et al., 2004).

Numerous studies are in agreement that the alpaca
adapts its consumption to pasture species in
accordance to the availability of the same (Bryant and
Farfán, 1984; Reiner and Bryant, 1986), which
suggests a great capacity to adapt itself to different
types of pastures (San Martín and Bryant, 1989). This
is an important characteristic for the re-introduction
of this camelid to the central dry lands of Chile, given
the marked differences observed with regard to the
pastures used for this herbivore in the highlands. The
high degree of specialization of its diet in highland
grasslands (Castellaro et al., 2004), suggests that the
alpaca could have a low capacity to adapt to changes
in environmental, feeding and management conditions
that are implied by its introduction to the dry lands of
the central zone. Nevertheless, in preliminary
evaluations, this has not been observed, with the
animal showing adaptability and maintaining adequate
indices of reproduction, growth and productivity
(Castellaro et al., 1998), which could be attributed in
part to the fact that in the coastal dry lands of the
central zone of Chile the characteristics of quality,



diversity of species and pasture dry matter production
differs from what these animals normally graze on in
the highlands range.

The establishment of experimental and productive
flocks of alpacas in the central and southern zones of
Chile presents the need to undertake evaluations of
the feeding behavior of this herbivore to understand
its adaptability, and in this way quantify the
bioeconomic viability of this system. The main
objective of this work was to determine the vegetal
species selected by the alpaca when they graze in
natural grassland of mediterranean climate in its
different phenological stages.

MATERIALS AND METHOD

Area of study
The study was carried out in 1994, 1995 and 1996, at
the Hidango Experimental Center of the Instituto de
Investigaciones Agropecuarias (INIA), located in the
community of Litueche, Cardenal Caro Province,
Libertador General Bernardo O’Higgins Region
(34°06' S; 71°47' W; 296 m.a.s.l.). The climate is of a
Mediterranean type, with temperatures that vary on
average between a maximum of 24.7 ºC in February
and a minimum of 5.4 ºC in June. The frost free period
is 365 days. Annually 1,328 degree days and 550
chilling hours are registered. Average annual
precipitation is 825 mm, with a water deficit of 1,024.4
mm and a dry season of 7 months (Santibáñez and
Uribe, 1990). Registered precipitation during the
period of the study (1995, 1996 and 1997) was 505,
692 and 522 mm, these years being classified as dry,
normal, and dry, respectively.

Soils are of a sedimentary type, deep, with a clay
loamy texture and dark brown in color at the surface,
and with a clay texture at more depth. They are
classified as Typic Palexeralfs (Soil Survey Staff,
1992), with moderate permeability and good drainage.
The organic material content is on the order of 3%.
The levels of mineral N and P are low, the K content
being moderate to high. The pH is slightly acidic and
does not present problems of salinity (Castellaro and
Squella, 1995, personal communication). The vegetal
formation is an open pseudo-savanna (Ovalle et al.,
1990), with an shrub strata dominated by Acacia caven
(Mol.) Mol. and Rubus ulmifolius Schott, and a
herbaceous strata composed mainly of winter growth
terophyta, where annual grasses dominate, in
particular the genera Avena, Aira, Bromus, Hordeum,

Lolium and Vulpia and some perennial grasses
belonging to the genera Piptochaetium and Nasella.
Species of the Asteraceae and Fabaceae families are
also common (Castellaro et al., 1994; Ovalle and
Squella, 1996).

Design of the study
The study was carried out on an area of 2.5 ha of
cleared brushwood of A. caven, on which five adult
male alpacas of the Huacaya breed grazed, under
continuous grazing system during the 1994-1995,
1995-1996 and 1996-1997 seasons. Evaluations,
which will be discussed further on, were carried out
in the study.

Pasture botanical composition
This measurement was made in the pasture in the
vegetative, reproductive and dry phenological stages.
The vegetative period was defined as being from the
emergence of annual species (or the beginning of
regrowth of perennial species) until the beginning of
the flowering (sprouting) of the same; the reproductive
period as being from flowering until the dominant
species completed the maturation of their seeds; and
the dry period as that between the maturation of seeds
and the moment that emergence (annual species) or
regrowth (perennial species) begins again. These states
were estimated visually, considered as such when at
least 50% of the observed species presents a particular
state. Botanical composition of the herbaceous strata
was evaluated using the Modified Point-Quadrat
Method (Etienne et al., 1979), determining
homogenous vegetal elements on the basis of a
vegetational mapping developed in a previous study
(Castellaro and Squella, 1995, personal
communication). In each of these, permanent transects
of 4-meter-long were established, the number of which
was determined in function of the proportion of each
element in relation to the total of the evaluated surface
area. The values of the botanical composition obtained
in each of the transects and for each vegetational
element was summed and averaged, thus obtaining a
mean value for all of the evaluated surface area.

Pasture dry matter (DM) availability and
accumulation
This measurement was made in the three
aforementioned phenological stages. The availability
of pasture DM (kg ha-1) was determined under grazing,
and accumulation of total pasture DM of each season
(kg ha-1) for which 1.3 m2 exclusion cages were
arranged closed to the permanent lines within the



homogeneous vegetational elements. The number of
cages was determined in relation to the proportion of
each element. To measure the availability and
accumulation of pasture DM, the herbaceous material
was cut at ground level and weighed in fresh state;
from which a sample of 200 g was taken and
dehydrated in a forced air oven at 70 ºC for 48 h, for
the purpose of determining DM percentage.

Botanical composition of diets
To determine this variable, a microhystological
analysis of feces was used (Spark and Malechek, 1968;
Holechek et al., 2001). The prepared patterns of the
epidermis of the different vegetal species were
obtained from fragments of the herborized plants,
using the procedures described by Castellaro et al.
(2006). With the aim that the analysis of the diet was
representative of the botanical composition of the
pasture, the samples of feces were collected in the same
period that the evaluation of pasture botanical
composition was made. The samples of feces were
taken directly from the rectum of each animal for 5
consecutive days, preparing a compounded sample for
each animal at the end of this period. These samples
were dehydrated in a forced air oven at 70 °C for 48 h
and were ground to 1 mm particles in a Willey type
grinding mill. The samples were subsequently
bleached with a solution of sodium hypochlorite and
were mounted on microscope slides using glycerin gel
with phenol as a means of mounting. Five slides were
prepared per compound sample of feces of each
animal, in which 100 fields were evaluated with an
optical microscope (Ernst Leitz, GMBH, Wetzlar,
Germany), with a magnification of 100x. Within each
field, the frequency of the species in the diet was
determined through the registry of each identifiable
fragment of epidermis. Subsequently, the frequency
obtained of each species was transformed into density,
using the tables proposed by Fracker and Brischle
(cited by Spark and Malechek, 1968).

Experimental design and statistical analysis
The availability of DM and botanical composition of
the pasture were analyzed by means of descriptive
statistic, developing profiles of these variables over
time. The percentages of the main species of the diet
were submitted to a variance analysis, under a split-
plot experimental design, prior to angular
transformation of the data. The year was considered
as the main plot and the phenological stage as the sub-
plot (Steel and Torrie, 1988). The measurements made
in the months of June and August were considered

representative of the vegetative period, those made
between September and November representative of
the reproductive period and those carried out between
January and April representative of the dry period.
The Duncan’s multiple range test was made to detect
significant differences (P ≤ 0.05).

With the objective of globally evaluating the diversity
of the botanical composition of the pasture and the
diet, the averages of these variables obtained in each
evaluation were used to calculate the Shannon’s
Diversity Index, which is expressed as relative
diversity (E) (Cortés et al., 2002; Castellaro et al.,
2004). Finally, Ivlev’s Electivity Index (IS) was
estimated for the main vegetal species consumed,
using jointly the averages of botanical composition
of the diets and of the pasture (Krebs, 1989; Stuth,
1991). The IS has values between 1.0 and -1.0. The
positive, zero and negative values indicate selection,
indifference and rejection, respectively. Only
herbaceous species were considered in this
calculation.

RESULTS AND DISCUSSION

Botanical composition, dry matter production and
pasture availability under grazing

Annual grasses were the dominant species group
(Figure 1), mainly Bromus hordeaceus L. (40.7%),
Lolium rigidum Gaudin (4.4%) and Hordeum
berteroanum E. Desv. ex C. Gay (4.3%). Herbaceous
dicots (forbs) were in second place, and within this
group Hypochaeris glabra L. (7 %) and species of
the genus Trifolium (6%) stood out. Among the
perennial grasses, Nassella manicata (E.Desv.)
Barkworth made an important contribution (15.1%).

Accumulated DM production of the pasture reached
values of 5,326; 4,678 and 3,832 kg ha-1, in the 1994-
1995, 1995-1996 and 1996-1997 seasons, respectively.
The differences observed could be attributed to the
pluviometric situation of these years, given that the
productivity and growth rhythm of annual grasslands
in a Mediterranean climate are determined by the
volume and distribution of precipitation (Olivares et
al., 1998; Johnston et al., 1998; Olivares et al., 2004;
Olivares et al., 2006).

Botanical composition of diets
The percentage participation in the diet of each group
of species (annual and perennial grasses, herbaceous
dicots and woody species) varied depending on the



phenological stage of the pasture (Figure 2). From the
moment in which annual species emerged and
perennials regrowth, and although in that moment the
pasture offered less availability of DM, the diet of the
alpacas was based on the consumption of annual and
perennial grasses. Nevertheless, and although they
were available, herbaceous dicots were not consumed
as much. Woody species, and in particular, A. caven,
participated in a lesser proportion in this time,
probably due to the scarce foliage observed in the
branches of this species during this period. Further
on in the season, herbaceous species began to be more
available in the pasture, developing reproductive
structures and lignifying. This process occurred earlier
in the perennial grasses, which was reflected in the

reduction of consumption of this last group. In this
time, herbaceous dicots species had more relative
importance, given that the loss of quality in this species
is not as accentuated as in the grasses (George et al.,
2001). During this same period, woody species began
to increase their participation in the diet.

When the species of the pasture completed their
fructification and enter in senescence, period in which
the greatest availability of DM is reached,
consumption is oriented to woody species, given that
in this moment these species have green foliage and
are preferred by the animals, probably to satisfy
protein and carotene requirements. At the beginning
of the new autumn season (March-April), the perennial

Figure 1. Dry matter availability of different species groups in the grazed pasture. Hidango, Libertador General
Bernardo O’Higgins Region, Chile.

Figure 2. Percentage of different species groups in the alpacas’ diet, during experimental period. Hidango, Libertador
General Bernardo O’Higgins Region, Chile.



species of the pasture, N. manicata and Piptochaetium
stipoides (Trin. & Rupr.) Hack. ex Arechav., were the
first in developing new foliage and began gradually
to appear in the diet. This suggests that the alpacas
selected their diet primarily in function of the nutritive
quality of the pasture species and secondly in function
of availability, with greater consumption of woody
species, above all in the summer season when the
herbaceous strata are completely dry. This situation
is consistent with the behavior observed in sheep in a
similar range located in the semiarid dry land of the
central zone (Riveros et al., 1978; Soto and Silva,
1984).

The resulting averages of the groupings according to
the vegative, reproductive and dry period, and the most
important species within each group are presented in
Table 1. The difference in the percentage of species
in the distinct periods was important, observing high
variability even within each period. In the vegetative
period, uniformity was observed in the percentages
of the diet for each group of species, in the three
seasons and among each of the analyzed dates. The
consumption of annual and perennial excelled with
35 and 34%, respectively; woody species contributed

an average of 26.4%, which is relatively high if the
quality of the pasture in this epoch is considered (Table
1). Herbaceous dicots contributed 4.6%, which
indicates greater selectivity by the grasses, and as
with the other species, in the winter months these
species are in the vegetative state and available to
the animals.

It was necessary to divide the reproductive period of
the pasture into early and late, based on chronological
criteria, given that significant differences were
observed in the proportion of species between the
evaluation dates within this period (P ≤ 0.05). In the
early reproductive period, the contribution of the
different groups was 35% for annual grasses, 28% for
woody species, 23% for herbaceous dicots and 14%
for perennial grasses. Comparing this period to the
vegetative, a greater participation of herbaceous dicots
and woody species in the diet was observed, which
increased in the context of the decline of the perennial
grasses, probably due to the greater degree of
lignification of these species during this phenological
state. In the late reproductive period, woody species
contributed with 80% to the botanical composition of
the diet, while the contribution of the herbaceous

Table 1. Alpaca’s diet botanical composition (%) (average ± SD) according to range phenological stage.

Group of species        Phenological state of the pasture

Vegetative Reproductive Dry

Early Late Average Early Late Average

Annual grasses

Bromus hordeaceus 0.9 ± 0.5 0.5 ± 0.5 2.0 ± 1.2 1.2 ± 1.2 0.2 ± 0.2 0.6 ± 0.3 0.4 ± 0.3
Hordeum berteroanum 8.4 ± 3.0 9.0 ± 4.6 1.4 ± 1.0 5.2 ± 5.1 0.2 ± 0.2 - 0.1 ± 0.2
Lolium rigidum 7.8 ± 5.2 8.6 ± 2.6 1.8 ± 1.1 5.2 ± 4.1 0.6 ± 0.2 1.7 ± 1.5 1.2 ± 1.1
Vulpia bromoides 18.1 ± 6.5 17.3 ± 6.7 3.3 ± 2.3 10.3 ± 8.9 0.2 ± 0.2 1.2 ± 1.9 0.7 ± 1.3
Subtotal 35.2 ± 11.7 35.5 ± 5.0 8.5 ± 5.4 21.9 ± 15.5 1.2 ± 1.0 3.5 ± 3.6 2.4 ± 2.7

Perennial grasses

Piptochaetium stipoides 21.7 ± 3.3 7.5 ± 7.9 0.9 ± 0.6 4.2 ± 6.1 0.4 ± 0.2 3.2 ± 1.0 1.8 ± 1.7
Nasella  manicata 12.2 ± 3.2 6.3 ± 2.5 0.9 ± 0.4 3.6 ± 3.4 0.7 ± 0.2 7.6 ± 2.1 4.1 ± 4.0
Subtotal 33.9 ± 4.9 13.8 ± 10.5 2.2 ± 0.4 7.8 ± 9.1 1.1 ± 0.3 10.8 ± 2.8 5.9 ± 5.6

Herbaceous dicots

Hypochaeris glabra 4.2 ± 5.3 23.1 ± 16.5 7.4 ± 3.8 15.3 ± 13.7 0.7 ± 0.6 1.5 ± 0.9 1.1 ± 0.8
Medicago polymorpha - - 2.9 ± 0.1 1.5 ± 1.6 5.3 ± 6.3 1.1 ± 0.9 3.2 ± 4.7
Subtotal 4.6 ± 5.4 23.1 ± 16.6 10.3 ± 3.7 16.7 ± 12.8 6.0 ± 7.0 2.6 ± 1.78 4.3 ± 4.9

Woody species

Acacia  caven 11.8 ± 6.9 0.9 ± 0.4 57.2 ± 24.1 29.1 ± 34.4 82.5 ± 5.8 38.1 ± 26.4 60.3 ± 29.7
Rubus  ulmifolius 14.6 ± 13.7 26.7 ± 11.1 22.1 ± 15.2 24.4 ± 12.2 9.1 ± 3.6 45.0 ± 23.3 27.1 ± 24.6
Subtotal 26.4 ± 18.7 27.6 ± 11.3 79.3 ± 9.1 53.5 ± 29.7 91.6 ± 8.2 83.1 ± 5.0 87.4 ± 7.7

- : without information.



dicots and annual and perennial grasses were 10, 8
and 2%, respectively (Table 1).

The tendency observed in the late reproductive period
continued during the dry period, which was also sub-
divided into early and late, because of significant
differences found among the measurements made
during this period (P ≤ 0.05). At the beginning of the
dry period, 92% of the species are woody. The
contribution of herbaceous dicots was 6% and annual
and perennial grass species did not exceed 2%. In the
late dry period, woody species returned to being
dominant in the diet (83%), perennial grasses rose to
11% and annual grasses and herbaceous dicots
contributed 4 and 3% of the diet, respectively (Table
1). The high contribution of woody species observed
during the late reproductive and dry periods can be
attributed to the nutritional need of the animals to select
a diet high in carotene and protein, nutrients that are
present in a greater percentage in the forage resources
that remain green during these phenological stages.

An analysis within each group of species (Table 2)
showed that in the group of annual grasses, and during
the vegetative period, the species that contributed more
to the diet were Vulpia bromoides (L.) Gray,, B.
hordeaceus, H. berteroanum and L. rigidum. The
contribution of these species differed significantly (P
≤ 0.05) among the three seasons studied. In the first

year, the participation of this group in the vegetative,
reproductive and dry periods was 41.0, 21.0 and 0.7%,
respectively (P ≤ 0.05). In the second year it was
similar, with 39.5, 27.5 and 2.3%, for the same periods
(P ≤ 0.05). However, in the third year of the study,
this contribution in the vegetative and reproductive
periods was 20 and 17.4%, without significant
differences between them (P > 0.05). Nevertheless, in
the dry period the percentage of this species was 4.1%,
differing significantly from the other two periods (P
≤ 0.05). Upon analyzing each of the aforementioned
grasses individually, H. berteroanum, L. rigidum and
B. hordeaceus did not present significant differences
among the periods in the three seasons analyzed (P >
0.05), which reflects a behavior that is repeated year
after year. The exception was V. bromoides, which
participated in greater quantity among the group,
especially in the dry and reproductive period (Table 2).

Among the group of perennial grasses, the species
N. manicata and P. stipoides are notable for
presenting the same behavior throughout the year
(Table 2), without significant differences among
years (P > 0.05).

The percentage participation of the herbaceous dicots
was mainly represented by the species Medicago
polymorpha L. and H. glabra (Table 2). The
contribution of these species behaved distinctly in the

Table 2. Contribution to the diet (%) of main species consumed by alpacas at different phenological stages during
the three seasons of the experimental period. Hidango, Libertador General Bernardo O’Higgins Region, Chile.

    Plant species Phenological state of the pasture

1994-1995 1995-1996 1996-1997

 V R D V R D V R D
%

Bromus hordeaceus      0.9      1.4     0.2      1.5     2.0     0.5   0.3 0.3 0.4
Lolium rigidum      9.2      5.4     0.4      7.2     6.9     1.1   5.6 3.2 2.0
Hordeum berteroanum      9.9      6.6     0.1      8.9     3.1     0.2   4.8 6.0 0.1
Vulpia bromoides    20.7      7.5     0.1    21.7   15.4 0.4   9.3 7.9 1.7
   Subtotal 40.7 20.9 0.8 39.3   27.4 2.2 20.0 17.4 4.2
Nasella manicata 14.9 3.3 3.1   9.7   5.2 5.0   9.2 2.4 4.2
Piptochaetium stipoides 21.9 2.8 1.2 23.7   8.6 1.9 18.8 1.2 2.3
   Subtotal 36.8   6.1 4.3 33.4 13.8 6.9 28.0 3.6 6.5
Hypochaeris glabra   8.1 23.9 0.9 0.3 8.2 1.9 0.2    13.7 0.5
Medicago polymorpha   0.0   1.4 2.0 0.0 1.5 7.2 0.0   1.5 0.4
   Subtotal   8.1 25.3 2.9 0.3 9.7 9.1 0.2 15.2 0.9
Acacia caven   9.3 26.0    69.0 10.2 18.7 63.9 18.4 42.6 48.0
Rubus ulmifolius   4.4 21.6    23.0 16.6 30.3 17.7 33.1 21.3 40.5
   Subtotal 13.7 47.6 92.0 26.8 49.0 81.6 51.5 63.9 88.5

V: vegetative; R: reproductive; D: dry.



seasons. In the first year of the study, the contribution
presented significant differences (P ≤ 0.05) between
the vegetative, reproductive and dry period, its
contribution being 8.9, 25.3 and 2.9%, respectively.
In the second year, the vegetative period (0.3%) was
significantly lower (P ≤ 0.05) than the reproductive
(9.7%) and dry periods (9.1%). In the third year the
contribution in the reproductive period was 15.2%,
which was significantly greater (P ≤ 0.05) than in the
dry (0.9%) and vegetative periods (0.2%).

The participation of woody species in the diet was
highest during the reproducitve and dry periods, which
indicated that the alpacas have markedly browsing
habits. Within this group A. caven and R. ulmifolius
(Table 2) are notable. Of these, A. caven had similar
behavior in the three seasons studied, tending to
increase its participation in the diet as the pasture
enters the reproductive stage and dries, showing
significant differences among the phenological periods
(P ≤ 0.05). R. ulmifolius behaved erratically, with no
stable pattern of consumption.

Relative diversity index (E)
The E index calculated for the pasture had a relatively
stable behavior, with a mean value for the three
seasons of evaluation of 0.71 (71%), with small
variations that were repeated year after year, reaching
the lowest points in autumn and the highest during
the active growth months of the pasture (Figure 3).
This indicates a relatively stable and balanced
composition of species in the pasture in their
respective proportions over time, which could be
explained, in part, by the high number of vegetal

species present in the herbaceous strata, which
exceeded 49 species in this study. Nevertheless,
despite this abundant supply of  species, only a set of
them bring together the properties to be selected by
the animals. This is reflected in the E index of the
diet, which fluctuates much more markedly, reaching
the highest points in winter and the beginning of
spring, during the period of active growth of the
pasture and obtaining the lowest in the summer
months. During the growth period of the pasture, the
diet is more balanced in terms of its composition, to
the contrary of what happens in the dry season, when
the diet presents a lower E index. This is attributed to a
lower number of species selected during this period,
and as well, a greater imbalance in its proportions in
the diet. Because of this, it is possible to affirm that the
diet botanical composition is not necessarily a direct
function of the pasture botanical composition, and to
confirm that the nutritive value, reflected through the
phonological state of the species of the pasture and its
respective availability, are determining factors.

Ivlev’s Electivity index (IS)
The variations obtained in the IS for the most
important herbaceous species are presented in Figure
4, and the average of IS for the same in each
phenological state of the range is presented in Table
3. The annual grasses, V. bromoides and H.
berteroanum, presented a variation over time that in
certain manner is repeated year after year (Figure 4a).
The IS values for these species were high during the
active growing period of the herbaceous pasture, but
their availability and nutritional value decreased
during the dry period (Figure 4a). The same was not

Figure 3. Shannon’s Diversity Index of the diet and the pasture, expressed as relative diversity (fractional values).
Hidango, Libertador General Bernardo O’Higgins Region, Chile.



observed for L. rigidum, which maintained IS values
between 0.0 and 0.5 consistently, consequently having
an intermediate and relatively constant degree of
selectivity over time. This could be attributed to the
fact that the species maintains a high participation in
the availability of the pasture, and probably its
nutritional value, especially during the dry period, is
higher and less variable in comparison to the other
annual grasses of similar growing habits. A completely
different situation was quantified for the species B.
hordeaceus, whose IS maintained values between -
1.0 and -0.5, which indicates that it was rejected in all
phenological states.

In the case of perennial grasses (Figure 4b), N.
manicata tends to be rejected, especially during the
spring and summer, and experienced a recovery at the
beginning of the growing season, which coincides with
the regrowth of the species. A different behavior was
presented by P. stipoides, whose IS was high (0.98-
1.0) and practically constant throughout the year. This
would indicate that although this species contributes

a very low proportion to the availability of the DM of
the pasture, it is sought and consumed by the animal.

Among the herbaceous dicots (Figure 4c), H. glabra
was selected in the reproductive and dry periods and
rejected during the vegetative period, probably
because of its low nutritional value in comparison to
other species that grow actively in that period. In the
majority of the measurements made of both the pasture
and the diet, it was not possible to detect M.
polymorpha, which made it impossible to quantify its
IS. Nevertheless, in some measurements its presence
was only detected in the diet, especially during the
dry period of the pasture, which would indicate that
during this phenological state it is selected by the
animals.

The species that are not selected by the animals are
favored in that they can complete their development
cycle and perpetuate themselves over time. The more
selected, by being sought and consumed by herbivores,
is affected in its capacity for perpetuation, and under

Figure 4. Ivlev’s Electivity Index (IS) of different herbaceous species groups in all evaluated dates. (a) Annual
grasses; (b) Perennial grasses; and (c) Herbaceous dicots. Hidango, Libertador General Bernardo O’Higgins
Region, Chile.



overgrazing conditions or of short resting periods, its
participation in the pasture can gradually be reduced,
which as a consequence brings a deterioration in the
pasture condition. These data confirm that in order to
classify the pasture’s species in relation to its IS, the
availability of the species in the pasture and the
preference of the animal for the same should be
considered.

CONCLUSIONS

During the vegetative period of the pasture, the alpaca’s
diet was composed principally of grasses. Toward the
reproductive period, the consumption of woody species
increased, followed by herbaceous dicots.

During the dry season of the herbaceous pasture,
woody species are the main component of the alpaca’s
diet, reflecting the animal’s browsing habit.

The relative diversity of the composition of the pasture
was high and relatively stable throughout the study.
This was not the case with the botanical composition
of the alpaca’s diet, which presented important
fluctuations, observing high values in the active
growth period of the pasture and very unbalanced
during the dry period of the same.

Alpacas adapt their dietary habits in function of the
nutritional quality and the availability of grazing
species.

This study confirms that in the particular case of the
alpaca, the index of selection of vegetal species varies
according to the availability and preference of the
animal, with the latter depending on the phenological
state of the vegetal species.

R E S U M E N

Composición botánica de la dieta de alpaca (Lama
pacos Linn.) en un pastizal del secano mediterráneo
de la zona central de Chile. G. Castellaro G.1 , F.
Squella N.2  , F. León C.3 , y A. Raggi S.4.  La rein-
troducción de camélidos sudamericanos domésticos
(alpaca y llamas) en la zona central de Chile, hace
necesario estudiar su comportamiento y adaptabilidad.
En este contexto, la caracterización de la dieta es
fundamental. Por ello, el presente trabajo tuvo como
objetivo determinar las especies vegetales
seleccionadas por las alpacas en diferentes etapas
fenológicas del pastizal (vegetativo, reproductivo y
seco). El estudio se realizó durante tres temporadas
en un potrero de 2,5 ha ocupado por un matorral claro
dominado por Acacia caven (Mol.) Mol. y especies
anuales en el estrato herbáceo, las cuales fueron
pastoreadas continuamente por cinco alpacas macho.
En la pradera se evaluó la composición botánica y la
disponibilidad de la materia seca bajo pastoreo. La
composición botánica de la dieta fue estimada
mediante la técnica microhistológica, utilizando
muestras de fecas colectadas directamente del recto
de los animales. Las especies más consumidas en el
período vegetativo fueron las poáceas anuales y
perennes. En el período reproductivo, las especies
leñosas, poáceas anuales y dicotiledóneas herbáceas
fueron los componentes más importantes de la dieta.
En el período seco, la dieta estuvo constituida en un
alto porcentaje por especies leñosas.

Palabras clave: alpaca, composición botánica de la
dieta, pradera anual de clima mediterráneo,
microhistología.

Table 3. Ivlev’s Electivity Index (IS) calculated for the most important species of the alpaca’s diet. Average for
three phenological stages.

     Plant species Phenological state of the pasture

Vegetative Reproductive Dry

Vulpia bromoides 0.86 0.72 0.03
Hordeum berteroanum 0.28 0.46                -0.59
Bromus hordeaceus -0.94 -0.80                -0.92
Lolium rigidum 0.39 0.36 0.28
Piptochaetium stipoides 1.00 0.98 1.00
Nasella manicata 0.08 -0.38 0.15
Hypochaeris glabra -0.40 0.54 0.22
Medicago polymorpha (1) (1) 1.00

(1) Indicates that at some date of each period there were no data of presence in the diet or in the pasture.
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