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ABSTRACT

Arid and semiarid zones of Northeastern Mexico are characterized as regions with high variation in their climatic
conditions but rich in drought-tolerant botanical species which are potentially useful for grazing and pastoral activities.
Feeding habits and voluntary intake from a total of 100 grazing goats were determined through identification of the
plants that make up their diet, their availability in the rangeland, preference index, browsing height and their chemical
composition during a 10-month growing period. Four heights of browsing were determined in the different vegetative
strata. Climatic factors were determinant in the height of grazing and the availability of forage. Shrub species constituted
78% of the animal diet during the growing season followed by herbs (12-18%) and grasses (6-10%). The species with
higher index of preference offered high availability in the rangeland with proper content of crude protein (10.7-24%),
crude fiber (12.2-24.5%), cellulose (5.9-20.6%) and nitrogen free extract (30.2-50.6%). These results indicate that in
seasons of high feed availability the intake of most preferred shrubs is taking place most of the time at a browsing height
between 80 and 120 cm with species rich enough in nutrients to satisfy their minimum daily protein and fiber
requirements. [¢Y que nda con aquello de que cuando hay muchas hierbas abajo prefieren comer esas hierbas?] Thus,
the pasture conditions, climate and the availability of the vegetation in a given season are crucial factors for suitable
livestock management.
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INTRODUCTION Browse plants constitute a major source of feed

for goats in arid and semiarid regions of the world

Trees and shrubs in northeastern Mexico are (Momcal, 1984;: Pfister and Malechek, 1986:; Schacht

mainly distinguished by its diversity, their nutritional and Malechek, 1989). It has been assumed that browse

importance and preference by the grazing ruminants. The ~ generally contains adequate protein for the growing of
value of these forages in animal feeding is associated ~ 90ats based on comparisons between protein quality of
with their availability during the vegetative period aswell ~ both grasses and legume species with their proper

as their floritic diversity for the diet of ruminants asa  availability (Gutteridge and Shelton 1994). However,

(Ramirez, 2003). productivity, goats deserve special attention as important
The differences between animal nutrition under contributors to the food supply to local inhabitants due to
grazing conditions and traditiona nutrition under  their adility to use the existing forage resources in these
confinement of animals have been widely discussed by ~ areas. This is supported by reports that show that goats
various authors (Holechek et al. 1989) indicating the digest forage in a more efficient manner than cattle.
need to determine the quality of the diet of grazing cattle ~ Moreover, this advantage can also be due to their smaller
under the conditions prevailing in each region and the ~ Size compared to the low availability of forage and their
corresponding type of vegetation. These studies were ~ dility to select feed (Van Soest 1987).
conducted due to the complexity of the relationships ~ The feeding of goats in Mexico is based
between the floristic composition of grasslands and its ~ Primarily on the use of native vegetation. Young leaves,
dependence on climatic conditions or certain factors ~ Stalks, seeds and flora parts of the vegetation
inherent to the animal nature, such as the species in components have a high nutritional value. However, the
question, nutrient requirements and feed selectivity in occurrence of high nutritional quality plant species in the

addition to management practices (Foroughbakhch et al. ~ rangeland is not enough to meet their nutrient demands
2007). (Fierro et al. 1989). Due to their high nutritional content,

the use of fodder from shrubs and trees as supplements
may be a strategic alternative in the feeding of goats in
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arid and semiarid regions of Mexico.The way to
determine what an animal consumes in rangeland
conditions is not an easy task. Most of the rangeland in
northeastern Mexico and southern Texas, USA, offers
great potential for the production of goats for meat and
play an important role in the economy of the region.
Thus, despite the number of shrubs and trees with forage
potential in extensive systems of arid and semiarid
regions of Mexico is enormous, only a few species have
been incorporated into feeding systems of grazing
ruminants. In this work we attempt to overview the
occurring situation on the feed availability for goats in
the rangeland in different growing seasons of the year so
we could further be able to estimate the stocking rate with
this type of vegetation at a specific season. This
information implies data on the botanical species
consumed, availability of the preferred species and their
proximal analysis for nutritional values.

MATERIALSAND METHODS

Study Area: This study was conducted over a 250 ha of
a semiarid zone adllotted to grazing goats with 100
animals. It is geographically located between 24°54'and
24°58' North latitude and between 99°28'and 99°32' West
longitude at an altitude of 300-420m. The climate of that
region is defined as semi-hot, with two rainy seasons
(March to July and September to October) and a dry
season between November and April. Average annual
rainfall is 710 mm. The annual temperature is 23°C with
extreme temperatures beyond 40°C in summer and frost
events during the winter.

The soils of the area correspond to a typical
Vertisol of alluvia-colluvial origin, deep and dark. They
are characterized by a high clay content and relatively
low organic matter (Foroughbakhch et al. 2009). The pH
is dightly akaline (7.2-8.2) and the concentration of
main nutrients shows limitations especially in phosphorus
and nitrogen.

Shrubby vegetation in this area is dominated by
species such as Acacia rigidula (blackbush), Acacia
berlandieri, Cordia boissieri, Pithecellobium pallens,
Celtis pallid (Hackberry), Porlieria angustifolia
(soapbrush)and Cercidium macrum. Dominant herbs in
the study area are Dyssodia spp., Cynanchum spp.and
Zephyrantes spp. Important dominant grasses are
Cenchrus ciliaris (buffelgrass), Hilaria berlandieri (curly
mesquite), Setaria macrosrachya (plains bristlegrass) and
Panicum hallii (Hall's panicum).

Plant selection by goats: Goats started grazing in the
bush at 9.00 am. taking a short break of about an hour
during the day to reach a nearby water hole. To evaluate
the plant selectivity by goats, daily observations were
carried out throughout six to seven hours of grazing and
data was obtained using the multi-minute method
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(Altmann 1974) consisting of recording one consumption
event every five minutes by annotating the species and
the organ that was being consumed at the time of the
event. Thus, the name of the plant species, its most
palatable part and the time of consumption was recorded.
Field observations were carried out during 10 months
from March to December 2005. Every month 10 different
goats divided in two groups: 5 male (30-33 kg) and 5
female (38-40 kg of weight), Spanish criollo breed 4
years old, were selected and observed by people sitting at
the pasture in each period of observation.

Determination of the grazing height: In order to
determine the grazing height, direct observations were
made to grazing goats measuring the browsing height at
which the plants were eaten by goats in the different
vegetative layers of the semi-arid region plants. Thus, we
could determine the minimum and maximum browsing
height and its average value. These data are important to
know the approximate range of grazing taking into
account that the total forage production in a given areais
not defined as the total feed offered but as the feed that is
located within the volume range of grazing.

Degree of preference and relative preference index:
The degree of preference or percentage of preference of
the plant species consumed by goats were obtained by
selecting one goat and watch for its activity every five
minutes al its way during three consecutive days (10
goats per month) to see what it is consuming at those
times. According to Rosiere et al. (1975), the degree of
preference (DP) of a given speciesis calculated using the

following equation:
D¥ = Number of consumptivn event: on a $pecilic species

Total number of event: (of &ll speciez vomsumed ) X 100

A systematic sampling of vegetation in 3 X 3 m
guadrants was conducted along 20 transects routes (100
m long each) registering the plant species consumed in
each quadrant. Likewise, data on the number of plants
consumed as well as their crown projections were aso
recorded in order to determine the importance value (1V)
or availability of the species. Finaly, the relative
preference index was calculated as DP/IV for each
Species.

Proximal analysis. Leaves and young stalks of shrub
species were removed manualy from branches and
grounded in a Wiley mill (2 mm screen). Dry matter
(DM), Crude Protein (CP), Ether Extract (EE), Crude
Fiber (CF), and Nitrogen Free Extract (NFE) was
determined (AOAC, 1995). Leaves and stems were also
analyzed for condensed tannins using the vanillin-HCL
procedure (Burns 1971) modified by Price et a. (1978).

Statistical analysis: To apply the analysis of variance,
the data for the proximate analysis and the percentage of
preference of the plants were subjected to the Arcsine
transformation (Zar, 2010).



Foroughbakhch et al.,

The mean values and standard errors were
calculated for each species and for the proximate analysis
values. The model were applied using the statistical
package SPSS (v. 15.0). Least significant differences
were calculated with a 5% probability level (L.S.D. 0.05).

RESULTSAND DISCUSSION

Roaming distance and forage production: Goats under
study in the semiarid vegetation roamed throughout an
average distance of 2.2 Km in one hour 45 minutes,
giving a grazing rate of 1.2 Km per hour. By multiplying
the front of the pasture (10 to 15 m for 100 animals) by
the distance traveled we obtained a grazing area of 2.2 to
3.3 ha after 1h 45 min which is equivalent to 1.6 ha per
hour on average. Assuming an effective time grazing per
day from 4 to 6 hours, the grazed area would be between
5 ha per day (during favorable weather conditions in
autumn) and 11 ha per day (under the drought conditions
of summer) with an average of 8 ha per day. Considering
this result the energy cost for feed search is high in
summer since goats stay longer time grazing in the
pasture with its consequent decrease in milk and meat.
According to Lailhacar et al. (1981), the average forage
production of Mediterranean-type shrubsis 0.7 to 1.2 ton
of dry matter (DM) ha'year® thus extrapolating these
data, the area grazed per day would give a yield of 7,600
kg DM per year. Based on animals (which corresponds to
38.4 UAA consuming 270.4 kg DM per day), the forage
produced in this area would be consumed in 15 days, i.e.
15 rotations in the same area but not consecutive.

Degree of utilization of plants: The most preferred parts
of plants by goats are sprouts (young shoots), leaves and
fruits in the fruiting season of woody species especialy
in the early summer and autumn. The goats have a very
strong preference in the consumption of fruits of Cordia
boissieri , Pithecellobium pallens, Acacia rigidula,
Forestiera angustifolia, Acacia farnesiana and Celtis
pallida. The fruits, leaves and young steams of the
families Mimosaceae, Ebenaceae, Oleaceae,
Borraginaceae, Rutaceae and Caesalpinaceae consumed
by goats constitute around 78% of the animal diet during
the growing season.

Herbs in this type of vegetation are relatively
abundant and placed second in importance when selected
by goats (12-18%) during the summer. The main herbs
consumed by goats in grazing conditions were: Clematis
drummondii Malva parviflora and Euphorbia
maculate.

Grasses contributed from 6 % up t010% of the
plants eaten by goats. Cenchrus ciliaris, Setaria
macrostachya and Panicum hallii were consumed in
greater quantity compared to Bouteloua trifida, Eleusin
eindica and Chloris sp. in the spring and fall. These
results are comparable with observations from Sidhamed
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(1981) in Cadlifornia, USA, who reported a botanic
composition in the diet of 80 % shrubs, 10% grasses and
10% herbs.

Height of browsing: There may be noticed in Fig. 1 the
presence of 4 separate ranges of grazing heoghts
according to the changes in the frecuency. It is observed
that in the lower layer (0-19.5 cm) there is a high
frequency (77%) for grazing grasses (Cenchrus ciliaris,
Setaria macrostachya and Panicum hallii) and herbs
(Ruelia corzoi, Polianthes maculosa, Coldenio greggii,
Physalis cordata) as well as falen fruits of Cordia
boissieri, Acacia farnesiana, Celtis pallid and Diospyros
texana. In the range of 20-59.5 cm grazing is less
frequent (25-34%) probably due to the presence of less
foliage and more shrubby stalks from Pithecellobium
pallens, Acacia rigidula, Cordia boissieri and Acacia
farnesiana in accordance to the architectural structure of
the shrubs and trees in this stratum occurring during the
low precipitation months of March and April. Browsing
frequencies are higher (62-88%) in the shrub stratum in
the range between 60 and 119.5 cm and corresponds to
the normal browsing heights for goats. Finaly, for the
range 120-179.5 cm, maximum heights of browsing and
occurs only when animals eat the fruits found at higher
atitudes or when foliage and shoots at the normal height
have been already consumed.

It was importantly noticed that simultaneously
with the shrub growth during the rainy season an
abundant array of native grasses along with a variety of
herbs become also available as a biomass rich in nutrients
which affect the browsing heights meaningless that
typically over 75% of the diet of goats consists of
browsed leaves and stems from shrubs so it can be said
that goats are browsers of shrubs and trees by nature as it
was also found by Kiribia (1994) and Wilson (1977).

On the other hand, the least preferred plants in
favorable periods for grazing (rainy season) and even
those undesired species such as Croton spp., Opuntia
spp., Parthenium lozanianum, Amyris texana, Helietta
parvifolia and Salvia spp., become part of the goat diet
during the most critical times of the year when a critical
shortage of fodder occurs in the rangeland.

Relative preference index of the species consumed by
goats. The results on the degree of preference of goats
show that 15 to 20 species of shrubs and trees (78%) are
present in the composition of their diet depending on the
season. A marked difference is observed in the number of
species consumed in the diet with respect to the sampling
dates. The number of shrubs consumed by goats was
higher during the rainy season, in the months of March,
April, May , October and November (88%) while the
least consumption (66%) occurred in the dry season
(June-August).Thisis due to the phenological stage of the
plants in that time, increasing the preference for fruiting
species in most of the cases. Cordia boissieri (17.8%
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+1.55), Pithecellobium pallens (17.7%+ 1.12), Acacia
rigidula (13.7%+1.2), Forestiera angustifolia
(8.5%+1.1), Acacia farnesiana (6.95%:+0.96) and Celtis
pallida (5.34%0.85) were the most selected species in
the ten sampling periods (Table 1).

Polianthes maculosa, Zephyranthesa renicola,
Ruellia corzoi, Ruelli apedunculata, Coldemia greggii,
Heliotropium angiospermum, Cynanchum barbigerum,
Palafoxia texana and Dyssodia spp were the preferred
non arbustive species during the year. Grasses presented
the same pattern as herbs in the degree of preference by
goats throughout the period of study.

The preference index for a particular species
indicates whether the plant is preferred or rejected by the
animal (Table 2). The rejection or preference of a species
by an animal is closely related to the availability of the
plant in the pasture. It is possible that a plant was rejected
under certain conditions but preferred under other
circumstances. According to Kreuger (1972) and
Devendra (1994), an index of relative preference equal
tol1.0 indicates that the percentage of a particular species
in the diet is equal to the percentage of the same species
available in the pasture. Values above 1.0 indicate
selectivity while values below 1.0 indicate avoidance of
the species by the animal.

The results indicate that C. pallida (3.17), A. farnesiana
(2.21), C. boissieri (2.04), and P. pallens (1.92) were the
only species to be selected with a high rate of preference
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(preferential species are marked with the letter "A" and
“B” in Table 2) compared with F. angustifolia (1.34), A.
rigidula (1.09), which showed the same availability in the
diet and the pasture land (letter "C"). Mimosa biuncifera
(0.95) and Zanthoxylum fagara (0.70) showed the same
availability than the previous species but with a lower
degree of preference (letter "D") in the favorable season
of the year. The rest of the bush species were considered
avoided species ("E", "F").

Chemical composition: The importance of a species
considered as forage depends largely on its chemical
composition and individual growth in the plant
community (Blair 1990, Hoffman 1987, Le Houérou
1980). The results of ANOVA indicate highly significant
differences (p<0.01) for the chemical components
between species and the feeding periods. In the case of
semi-arid shrub it isimportant to note that there is a great
variability in the chemical composition between different
components and sections of the branches. Table 3 lists
some parameters of the chemical composition of the main
species consumed by goats. The protein content, moisture
and the nitrogen free extract of trees and shrubs vary
accordingly to the season and period of observation,
being early summer(June 18.7%) and autumn (September
— October 19.5%) the periods of higher content of crude
protein and cellulose (20.1 % ) .The lowest mean
percentages of CP were recorded in late winter in March

Table 1.Monthly mean values of the degree of preference for the selected plant species by goats in northeastern

M exico.
Sampling period
Species Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Mean Sig?
Pithecel lobiumpallens 123" 140® 156° 160% 207° 135 286% 186% 238" 143® 1772
Acacia rigidula 8.7 94" 115 79 172° 135 86 169° 191" 238 1366
Cordia boissieri 0.0 0.0 65° 819 - 289" 286" 368 95° 78 7
Forestiera angustifolia 2.1" 68 61° 94 176* 135" 114° 309 48 957 842 i
Acacia farnesiana 0.0 46° 400 62¢ 35 199 114° 97 143 695 )
Mimosa biuncifera + + + 74> 62° 5.0¢ 19.1% 19.1° 568
Celtis pallida 0.0 47 63* 777 103 57 29 62* 48 48" 534
Eysenhardtia polystachya 0.0 0.0 00 25 17 28> 48 48 166
Cercidium macrum 0.0 1.8 159  21° 29a 16 1201 NS
Prosopis laevigata 0.0 0.0 26 18 .8 1.10 NS
Condalia hookeri 0.0 0.0 0.0 0.0 3.6 4.8 0.84 NS
Lantana macropoda + + 13 1.0 4.8 0.90 NS
Zanthoxylum fagara 0.0 13 16 0.0 0.0 4.8 0.0 0.90 NS
Porlieria angustifolia 0.0 0.0 0.0 0.0 0.9 1.1 4.8 0.80 NS
Herbs + + + 00 103° 5.4° 6.7° 3.0° 3.6° + 35 -
Grasses + + + + 10.3 7.7° 5.7° 4.6° 43¢ + 43 "
Mean 2.8 5.2 6.6 8.6 135 111 136 130 132 122

Valuesin rows with different superscripts differ (p< 0.05);

Sig. = significancelevel; " = p < 0.01; " = P< 0.05; N.S = not significance (p = 0.05).
Note: Zero indicates that the species was identified in the transects but was not present in the diet (poor foliage). + indicates that the
species was not present in the diet in some months; indicates that the species was present but not consumed or rarely consumed.
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Table 2. Botanical composition of the most consumed species by grazing goats, their preference percentage (DP),
importance value (1V), and index of preference (1P) in the study area.

Species DP I\ 1P
Cordia boissieri 17.83 8.10 204 B
Pithecellobium pallens 17.17 8.94 192 B
Acaciarigidula 13.66 12.52 1.09C
Forestiera angustifolia 8.42 6.27 134C
Acacia farnesiana 6.95 3.15 221B
Cdltis pallida 5.34 1.66 317A
Mimosa biuncifera 5.68 5.98 0.95D
Eysenhardtia polystachya 1.67 347 048E
Condalia hookeri 0.49 1.00 049E
Lantana macropoda 0.92 6.13 0.15E
Porlieria angustifolia 0.82 1.48 0.55E
Prosopislaevigata 1.10 2.84 0.38E
Zanthoxylum fagara 0.91 1.30 0.70D
Acacia wrightii 1.39 0.00F

Table 3. Proximal chemical analysis of leaves and young green stems (based on% of DM) of the most preferred

shrubsin the diet of goats.

Species CP CF EE NFE Lignin Ceéllulose

Acacia berlandieri 21.9ab 17.3° 367 46.5% 17.7% 12.4%9
Acacia farnesiana 19.1° 2222 75%® 36.5% 12.9° 11.1%
Acacia rigidula 16.5° 29 269 38.0% 19.1% 18.2%
Acaciawrightii 20.2° 21.7° 369 35.1¢ 11.6% 23.1%
Bernardia myricaefolia 116 16.0% 37¢ 36.0% 7.3 15.8%
Celtis pallida 20.6° 13.8° 369 38.3¢ 42 12.1%9
Cercidium macrum 12.2f 15.6° 5.0°¢ 36.3% 10.1° 5.9
Condalia hookeri 14.2° 18.8° 2.3 405> 10.8° 16.4%
Cordia boissieri 18.1° 14.2% 6.7° 39.8% 7.4 225%
Diospyros texana 10.79 14.0% 53¢ 39.2% 18.7% 12.5%¢
Eysenhardtia polystachya 18.0° 24.4° 31 425" 7.6" 12.4%9
Forestiera angustifolia 12.8 20.9° 6.4° 32.8" 12.7 10.19"
Lantana macropoda 13.9° 12.2¢ 51°¢ 30.7" 9.2% 13.2%
Leucaena leucocephala 19.68° 15.1¢ 4.1% 416" 8.9 24.6°
Mimosa biuncifera 14.3° 15.0° 39° 3437 7.5%" 19.2%
Pithecel lobium pallens 24,07 14.5% 41°® 50.6° 8.1" 16.4%
Porlieria angustifolia 15.1% 2452 18" 30.2" 15.2° 15.6™
Prosopislaevigata 20.0° 15.2¢ 852 37.4% 13.2¢ 13.7%
Zanthoxylum fagara 13.3° 13.40° 45° 443 10.3° 12.8%9
Mean + SE 16.6 17.4 45 389 1.1 15.1
Sig leve 2 i A - 2

"S.E. = Standard Error; Sig. level " P<0.05; " p<0.01; " p< 0.001; Valuesin columns with different superscripts differ (p < 0.05);
DM = dry matter; CP = crude protein; CF = crude fiber; EE = ether extract; NFE = nitrogen free extract.

(12.8%) and early spring in April (12.5%), especidly in
Diopyros texana (10.70%), Bernardia myricaefolia
(11.60%), Forestiera angudtifolia (12.80%) and
Cercidium macrum (12.20%). On the contrary, mean
values of CP were high in Pithecellobium pallens
(24.0%), Acacia berlandieri (21.9%), Cdltis pallida
(20.6%), Prosopis laevigata (20.0%) and Acacia wrightii
(20.2%). These values are as high as values of CP of the
legume Medicago sativa (19.0%).

The content of CP was consistently high enough
throughout the year to fill the theoretical minimum
requirements of 12% for goats in gestation and 14% for
lactating goats. The lowest levels of CP in the diet
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occurred during the months of lowest rainfall in March
(12.8%), April (12.5%), July (14.9%) and August
(13.6%).

High levels of protein content in the diet are
evidence of the selection mechanisms that these small
ruminants have developed, which are governed largely by
their low reticule-rumen capacity that does not enable
them to survive on voluminous low quality forage,
although such a highly selective behavior means more
walking time looking for fodder (Blair, 1990). However,
CP values can be a poor indicator of true nutritional
values of diets based on shrubs as it is the case for goats
(Ivory, 1990) since the presence of secondary metabolites
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such as phenolic compounds interfere with nitrogen
assimilation (Sidahmed 1981, Malechek and Provenza
1983, Nufiez 1989).

According to Haresing and Cole (1988), the
amount of cellulose digested in the rumen depends
largely on the degree of lignification of the plant since
lignin is resistant to bacterial attack and hinders the
breakdown of cellulose. The results on the quantification
of lignin (Table 3) show that the species Acacia rigidula
(19.13%) Diopyros texana (18.75%), Acacia berlandieri
(17.71%) and Porlieria angustifolia (15.25%) were very
high in lignin content compared to Celtis pallida (4.22%),
Bernardia  myricaefolia  (7.33%), Eysenhardtia
polystachya (7.67%) and Mimosa biuncifera (7.52%).
Species with higher content of cellulose such as L.
leucocephala (24.62%), C. boissieri (22.5%), and A.
wrightii (23.15%) showed least lignin amount (7 -11%).

In summary, research to date on the selectivity
of plants in the diet of goats indicates the existing
difficulties occurring when generalizing about the
selectivity and degree of preference by the animal. These
studies have focused on different conditions from the
point of view of the availability of plants, weather, season
of grazing, etc. However, despite these limitations the
results of such studies, when applied to their places of
origin, could be very useful for rangeland operators and
managers who are interested in a management system
suitable for livestock production.
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Figure 1.Determination of the height of browse by
goatsin different vegetative strata in semiarid
areas of northeastern M exico.

Conclusions: The floristic composition in the diet of
goats contained 78% of trees and shrubs followed by 12-
18% herbs and 6-10% grasses throughout the year.A high
preference was observed on the consumption of shrubs
such as Acacia rigidula, A. farnesiana, Cordia boissieri,
Cedltis pallid, Condalia hookeri, Forestiera angustifolia
and Eysenhardtia polystachya over herbs(Z. Arenicola, R.
corzoi y P. maculosa) and grass (Aristida spp, Panicum
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hallii, and Cenchrus ciliaris), which served as
complimentary feed of grazing goats . However, although
leaves, branch debris and fruits of these shrubs were
consumed during all periods of observation consumption
patterns such as the height of browsing varied according
to the season and fodder availability. Thus, determining
the chemical composition of fodder trees may be useful
for the inclusion of specific shrubs indifferent feeding
systems of small ruminants in arid and semiarid zones
anywhere. In this sense, high protein and cellulose
content of shrubs when compared to grasses from
semiarid zones suggest their potentia use as a
supplement for these small ruminant diets. The majority
of the shrub species showed a protein content equivalent
or superior to Medicago sativa (Leguminosae) as a
reference feed. This protein content is considered
sufficient to cover the minimum requirements for goats.

In summary goats can choose their feed from
groups or types of plants in a broader way than other
ruminants allowing them to have a wide ecological
distribution in extreme conditions, particularly in arid and
semiarid areas of the world. However, it is reasonable to
consider that the ideal diet of goats is not only limited to
browsing on scrub or shrub components but it also varies
according to the pasture conditions and the availability of
the existing vegetation.
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