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Abstract: The traditional silvopastoral systems are essential bio-cultural socio-productive
activities in the semi-arid Chaco region. The main aim of this study was to asses
information on the forage plants species utilized by peasant communities of
Northeastern Santiago del Estero, Argentina, in context of traditional silvopastoral
systems, from an ethnobotanical approach. The peasant communities were
monitored from 2012 to 2017 and 55 families (11 women, 44 men) were
interviewed. The study selected the interviewers using the snowball technique,
assuming they possessed more specific knowledge on the topic. The information
collected was structured in a database and analyzed statistically. Overall, 131 plants
from 44 families and 98 genera were cited, being Poaceae and Fabaceae the most
diverse. Herbs, shrubs and trees native to the area are the predominant biological
forms of forage plant species. The main local silvopastoral management practices
and the annual forage dynamics were identified as well. Additionally, 12 forage
species together with native woody plants and native and cultivated grasses are
accounted as the most valued. The species used to feed livestock during the dry
season are the best valued. The high number of forage plants mentioned in the
interviews makes apparent the role played by local flora as well as the importance
of the local botanical knowledge in the main socio-cultural activity. The species
holding the highest popular valuation are the woody ones and grasses, which are
abundant in the region, as well as those used to feed livestock in the unfavorable
season (late fall, winter and early spring). The traditional silvopastoralism is a key
practice in the region, especially in extensive LBK foraging plants. Local
communities hold deep knowledge of these practices. This knowledge is shared
through narratives, everyday activities, and productive strategies, highlighting the
its importance in sustaining both the environment and the livelihoods of local
inhabitants.

Keywords: Ethnobotany; Peasant communities; Traditional silvopasture.

(Conafor, 2013; Lopez Tecpoyotl, 2017). Silvopastoral

INTRODUCTION

The term Agroforestry Systems refers to the ways of use
and management of natural resources where woody species
(trees and shrubs) are utilized in deliberate association with
agricultural crops and animal husbandry whether in a spatial
or chronological arrangement in which ecological and
economical interactions compatible to the local sociocultural
conditions occur either simultaneously or temporarily
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systems, in turn, is the name given to a variant of the former
where livestock and forest activity coexist within the same
unit of productivity (Young, 1989).

The so-called Traditional Silvopastoral Systems are
short-scale socio-productive schemes where the labor force
is the family itself, and production is mainly for self-
consumption and subsistence (Fuentealba and Gonzélez
Esquivel, 2016).
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Since the traditional silvopastoral systems represent a
diversified source of resources in the semiarid Chaco region
of northern Argentina, they have been adopted particularly
by peasant communities that sustain their activity upon the
environmental resources at hand (Carrizo and Palacio,
2010). Over there, the natural environment offers an
interesting diversity of plants potentially suitable for animal
diets. The resources that may be used as food for domestic
livestock play an important role for silvopastoral producers,
due to the dependence of animals for their survival. This is
why these "creole™ populations constantly resort to their
popular knowledge about these plants and their techniques
of use (Carrizo and Palacio, 2010, 2013).

The documentation from the Local Botanical Knowledge
(LBK) that links plants to traditional “silvo-livesotck” is
essential for valuing the cultural heritage, recover knowledge
(facing the increasing cultural erosion process) in order for
its potential inclusion in projects for sustainable
development and in the building of labor capacities between
researchers and local communities aiming ultimately to
record, value and manage natural resources (Castafieda
Sifuentes et al., 2014). The concern for knowing how these
systems work in arid and semi-arid regions has increased in
last years; it is within this framework where ethnosciences
provide with the methodological guidelines for their
assessment (Muifio, 2010). Namely, it is possible to resort to
Ethnobotany, the science that in its broadest sense, studies
the relationship between humans and their plant environment
(Hurrell, 2014). The term Ethnoagroforestry has even been
coined to distinguish that part of ethnosciences that
“addresses the inter- and transdisciplinary study of the
traditional agroforest system -i.e. practices, components and
interactions, created, developed and managed by either
indigenous or peasant communities” (Moreno-Calles et al.,
2016).

In terms of their social and productive value, many
contributions in semi-arid Chaco have focused on forage
plants from either agroforest, ecological or ethnobotanical
standpoints. Carrizo y Palacio (2010; 2013) and Riat (2012)
from Santiago del Estero, listed the species considered as
forage resources and analyzed their local value, they also
determined the plant on which each type of livestock feeds,
the forage class, its forage organ, the season of the year and
the livestock management practices. However, update,
works of this kind have not been carried out in the northwest
part of the province where little is known about the plant
diversity associated to animal feeding, the traditional
silvopastoral productive practices employed locally or the
value endorsed by local residents.

Regarding that silvopastoral activity is of relevant social
and economic importance in the study area, the objectives of
this research were: i) to survey the state of the art of the LBK
of the people living in the northeast part of Santiago del
Estero as to the forage plants used in the traditional
silvopastoral production systems; ii) analyze the specific
diversity, biogeographic origin, consumption season, part of
the part consumed, and cultural practices associated to such
resources; iii) analyze from an ethnobotanical standpoint the
popular valuation of the forage plants.
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MATERIALS AND METHODS
The study area

This work was carried out in the semi-arid region of
northern Argentina, located in the northeast part of Santiago
del Estero; Copo Department, approximately 25° 39' S; 63°
55'W (Figure 1).

Its climate is warm, subtropical, with a humid and warm
period -frequent rainfalls and high temperatures- in the
summer and a dry and cold one -little rainfalls and mild
temperatures- in the winter (Basualdo, 1981).

Its vegetation resembles of a patching between a dry,
thorny forest type with a dominant tree stratum that can reach
up to 20 meters in height and wild bushes and grasslands
(Morello and Adamoli, 1974).

The study area surrounds the Copo National Park,
considered one of the most important conservation areas of
the Chaco ecosystem.

A social and productive overview of the population

The inhabitants of the study area, in general, are
descendants of the first settlers arriving at the beginning of
the 20th Century attracted by the jobs possibilities the
logging industry offered, or migrants that settled in towns
surrounding the early railroad stations in the middle of the
same century. As to the economic activity they were
adopting an economy of subsistence, based on livestock
farming and forest activity (Bilbao, 1965; Basualdo, 1981).
Today, the inhabitants of the study area are devoted mainly
to forestry and livestock farming so that most of their culture
is defined by the chores related to them. Thus, the forest
becomes the main source of natural resources, traditional
knowledge and collective memories that are developed and
transmitted orally from generation to generation (APN,
2019).

Data analysis

An ethnobotanical approach was employed to document
LBK associated with grazing jointly with forestry activity.
The ethical requirements suggested in the Code of Ethics of
the International Society of Ethnobiology (ISE, 2006) were
considered. The reasons, purpose and approximate duration
of the work were presented to the population, oral consent
was obtained from the informants, with the moral
commitment of the researcher for the respectful and
informed use of the data obtained, without the possibility of
use for other purposes.

Fifty-five people from rural communities located in the
region were selected to record the information required.
From the total number of interviewees, 11 were female and
44 were male averaging the 55 years of age.
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Figure 1. Study area. A: Gran Chaco region in South America and study region highlighted in the yellow rectangle. B: Detailed sketch of
the study area (black dots represent the towns near the places where the research was carried out).

The non-probabilistic sampling method known as
“snowball” (Villasante et al., 2002) was used in the semi-
structured interviews. On this occasion, contact was made
with two residents recognized as having the greatest
knowledge (key interlocutors), and they suggested the
following interviewees, to successively continue with this
sequence. The number of interviewees ended when
theoretical saturation was reached, since the information
collected did not increase significantly.

To identify the plant species, botanical collections were
carried out along ethnobotanical tours on the interviewee’s
properties. Individuals from the plants of interest were
herborized, identified and stored at the Herbarium of the
Faculty of Forest Sciences, National University of Santiago
del Estero (SDE). For taxonomy and assignment of accepted
scientific names, the Flora Argentina (2024) and WFO
(2024) databases were consulted. In disagreement between
them, both data were indicated.

The information collected was recorded in a database
including the taxa corresponding to species of interest (clade,
botanical family and scientific name), local name,
biogeographic status (native, introduced), biological form
(tree, shrub, subshrub, herb, climbing, epiphyte, other), plant
part consumed, categorization (Excellent, Good, Average),
abundance (abundant, not very abundant), provision form
(field, cultivation, purchase), the season of greatest
importance (favorable period —warm semester-, unfavorable
period —cold semester-); its management style and associated
practices were also taken into account. Furthermore, the use
value for each species was calculated using the Popular
Valuation Index (Palacio, 2007), whose formula is detailed
below:

Species Popular Valuation Index = Fn/N*100

DO!I: https://doi.org/10.55706/jae1732

Where: Fn = species’ absolute frequency of citation; N =
total number of interviewees.

The data collected was studied through the multivariate
statistical analysis of simple correspondences, whose main
objectives are: to deepen the analysis of the association
between qualitative variables; analyze the structure of the
relationship between categories of variables; identify
dimensions that represent conceptual analysis schemes and;
corroborate dependence between two qualitative variables
(Vivanco Arancibia, 1999).

In this way, it was possible to obtain associations between
the families of the species under study and their assessment
in the first instance and to analyze the existing associations
between them and their popular evaluation at the time of the
year considered of the greatest importance for the
population.

RESULTS

Local forage plants diversity

A total of 131 species used as a food resource for animals
were registered and sorted in 98 genera and 44 botanical
families (Table 1, the attached table). The most important
families according to the proportion of genera and species
were Poaceae and Fabaceae. The species of these two
families, together with Acanthaceae, Amaranthaceae,
Bromeliaceae, Cactaceae and Solanaceae constituted 56 %
of the total forage resources mentioned (Table 1). The best
represented genera were Prosopis s.I (6 species), Opuntia
and Ruellia (4), Cenchrus, Setaria, Solanum and Tillandsia
(3) (Table 1, the attached table).
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Table 1. Total families, genera, species and percentage of
forage species recognized by the local silvopastoral people
of the northeast of Santiago del Estero.

Family Genres Species Species total
number  Number Percentage (%)
Poaceae 17 24 18
Fabaceae 13 19 15
Solanaceae 4 7 5
Cactaceae 4 7 5
Amaranthaceae 6 6 5
Acanthaceae 2 6 5
Bomeliaceae 2 5 4
Other families 50 57 44
Total 98 131 100

The predominant biological form was herbs (44 % of total
species), followed by shrubs, subshrubs and trees (Figure 2).
According to their biogeographical status, most of the local
species of forage interest (114 species) are native, while
introduced species (17) account for 13 % of the total (Figure
2, the attached table).

Sub shrub

Epyphyte

Introduced

= Native
Climber

Other

Figure 2. Biological type and biogeographic origin of the
forage plant species in the northeast of Santiago del Estero.

Consumed plant parts

As to the plant parts or organs consumed for animal
nutrition, studies revealed that leaves (90 species) along with
fruits (56 species) make the main contribution, while flowers
contribute the least (5 species) (Figure 3).

[ Number of species

Leaves  Fruits  Stem Roots Bark Whole plant Flower

100

80

60

Plant part consumed

Figure 3. Plants parts recognized as forage by residents in
north-eastern Santiago del Estero
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The seasonal cycle of forage and the local silvopastoral
practices

Livestock activity in the semi-arid environment of the
Chaco region is sustained by the forage supply of grasses and
other herbaceous plants from the lower stratum of forest,
available in both quantity and quality most of the year.
Furthermore, the animal diet is complemented by the leaves
and fruits of different trees and shrubs. Due to the prevailing
climatic conditions (high temperatures, with summer rains
and moderate and dry winters) the forage supply is dissimilar
in both characteristic climatic periods. Thus, a growing or
favorable period (October-April) and a resting or
unfavorable period (May-September/October) can be
recognized to have an influence on the annual supply of
forage. Consequently, the availability of natural forage
decreases considerably in the unfavorable period, the season
in which the so-called “forage gap” occurs.

The “forage gap” determines the silvopastoral activity as
it conditions animal survival and therefore the family
income. To compensate for the imbalance produced by the
“forage gap,” a series of management practices are used in
order to regulate the balance in the supply of forage.

Figure 4 shows a hypothetical curve of the natural supply
of forages, mainly grasses and herbaceous plants (adapted
from Diaz and Karlin, 1988) -in addition to the leaves and
fruits of woody plants- (green line), and how it is
compensated when management practices are executed (red
line). Therefore, the supply disbalance occurring between
periods is regulated and increases the chances for animals'
survival throughout the year. It can be seen that the practices
are more frequent in the winter stage.

Unfavorable period

Forage availability adjusted
by practices

Natural forage supply

Storage

Crops in fences

Harvesting
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT

Month
Figure 4. The natural supply and availability of forage plants
and timing of the practice’s cultural activities by

silvopastoral producers from the Northeast of Santiago del
Estero.
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The main practices are: harvesting, which is a constant
(and highly variable) practice throughout the year, but
important in the winter season. The grasses are collected
throughout the year, either for food (at the time) or for
storage. Fruits (especially of the genus Prosopis s.l.) are
harvested in summer (even up to April or May), when they
are overabundant. At the beginning of the unfavorable
period, the animals are fed in the pens with forage such as
corn, sorghum, oats, carob, among others either bought,
grown and/or stored. Epiphytes, parasites and Cactaceae are
also collected during the critical stage and play a prominent
role due to their availability and palatability. Shrub removal,
a practice in which bushes and small trees in small plots are
eliminated aiming at favouring the greening of herbaceous
plants, is performed in late winter and early spring (before
the rains) due to greater availability of solar radiation. It is
usually practiced together with the burning of grasses and
cacti. In Storage, the forage of interest such as the fruits of
“algarrobas” (Prosopis spp.) and “maiz” (Zea mays) is
collected.

The local valuation of forage plants

From the total of forage plants collected, 28 were
categorized as excellent, 30 as good and 73 as average
(attached table). As to the estimated Popular Valuation
Index, 12 are considered the most important forage species -
i.e. index higher than 45- are classified as excellent-
(attached table). Analysing the category and the index
together suggests that the outstanding species are: Cenchrus
ciliaris, Elionurus muticus, Libidibia paraguariensis,
Mimosa detinens, Panicum maximum, Prosopis alba, P.
kuntzei, P. nigra, Sida cordifolia, Vachellia aroma, Zea
mays and Ziziphus mistol, which makes the importance of
native woody plants apparent as much as that of the
spontaneous or cultivated grasses (native and introduced),
mostly with storage capacity (Figure 5).

The importance of the Poaceae and Fabaceae families is
observed and constitute the two most diverse forage families.

Figure 6 shows that there exists an association between the
families considered to have the highest forage value and their
valuation of “excellent” by the residents, namely the
Bromeliaceae, Poaceae, Rhamnaceae and Viscaceae
families. Among the families considered “good” because of
their forage value are the Simaroubaceae, Anacardiaceae and
Acanthaceae. The remainder families are valued as
“regular”.

Figure 7 shows there exists an association between
families and their high valuation at different times of the
year, that is, the favorable season (warm and humid
semester), the unfavorable season (cold and dry semester),
or both. This gives an indication of the importance of forage
according to its availability at each time of the year. It can be
seen that during the “unfavorable” season the high valuation
is associated with species belonging to the families
Viscaceae, Loranthaceae, Parmeliaceae, Rhamnaceae,
Bromeliaceae, Verbenaceae and Fabaceae; while in the
“favorable” season species from the families Malvaceae,
Zygophyllaceae, Poaceae and Acanthaceae are mentioned.
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The families mentioned in association with ‘“both” favorable
and unfavorable times of the year are the Anacardiaceae and
Cactaceae.

DISCUSSION
Plant diversity in the Traditional silvopastoral systems

The main result of this research is the significant number
of plant species that involve traditional silvopastoral activity,
demonstrating their value in productive diversification. An
interesting amount of species useful for animal nutrition is
observed. In similar studies carried out in peasant
communities of the Chaco region, 189 species have been
cited in Formosa (Scarpa, 2012) or 110 species in goat
farming in Catamarca (Quiroga and Esnarriaga, 2014),
among others. In Santiago del Estero, about 55 species of
forage plants had been cited so far (Togo et al., 1990; Carrizo
and Palacio 2010; 2013; Cérdoba, 2012; Riat, 2012). This
explains why the LBK of the residents of the study site that
contributes significantly to the list of known forage species
in the province should be highlighted.

Among the forage families most cited in semi-arid areas,
the Poaceaee and Fabaceae families have been the most
prominent due to their productivity, nutritional value,
species richness and high forage potential (Cérdoba, 2012;
Nunes et al., 2015). Their forage value is based mainly upon
the abundant forage they supply throughout the year and
particularly during the unfavorable season since some of
them can be conserved or cultivated.

As observed in various semi-arid areas worldwide, the
Cactaceae, Solanaceae, Euphorbiaceae, Amaranthaceae and
Bromeliaceae families have had a predominant role in the
context of analysis though contributing with a smaller
number of species as to the largest families. For the Chaco
region, in addition to the Poaceaee and Fabaceae families,
the Asteraceae family has also been suggested as an
important forage group (Scarpa, 2012; Jiménez-Escobar and
Martinez, 2019), conversely to what was found in Santiago
del Estero, where just five Asteraceae forage species have
been cited (Riat, 2012; Roger and Palacio, 2022).

Biological type, biogeographic origin and Consumed plant
parts

Regarding the biological form of the information
presented, this broadly coincides with the bibliography that
indicates herbs, shrubs and trees as predominant forage
groups. Occasionally, woody plants have also been
mentioned as the largest forage group (Rashid and Sharma,
2012) and in relation to geographical origin, similar results
are found in local background information (Togo etal., 1990;
Carrizo and Palacio, 2010, 2013; Riat, 2012; Scarpa, 2012;
Quiroga and Esnarriaga, 2014; Jiménez-Escobar and
Martinez, 2019). This information reflects not only the
ecological function of local natural environments but also
their economic and productive importance. However, on
occasions, similar proportions between native and
introduced forage have been reported (Nunes et al., 2015).
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Some differences emerge in the context of background
information regarding the parts of the forage plant. For
example, Jimenez-Escobar and Martinez (2019) point out the
aerial part of the plant as the main forage resource in
Catamarca and they related this to browsing. Some studies
carried out in Santiago del Estero have signaled to leaves and
fruits of woody plants more frequently (Togo et al., 1990;
Carrizo and Palacio, 2010; Riat, 2012). Leaves and fruits
seem to be thus key organs in the silvopastoral activity unlike
other socio-productive practices such as apiculture in which
flowers are the organs of main interest (Palacio et al., 2022).
On the other hand, the bark of woody plants was cited as the
part of the plant that is consumed, which constitutes the first
record of this type in Santiago del Estero. The interviewees
mentioned fourteen species providing forage bark were cited
by interviewees and highlighted the wvalue of the
Anacardiaceae possibly due to its contribution of
moisturizing forage in the dry period (Roger et al., 2023).

The seasonal cycle of forages

In terms of the seasonal cycle of forage, Jiménez-Escobar
and Martinez (2019) showed a dynamic representation as to
the annual forage cycle in which many similarities to those
observed in north-eastern Santiago del Estero can be found,
as well as what Califano (2020) indicated for the subtropical
mountain systems in Salta. Nunes et al. (2015) observed an
important relationship between the geographical origin of
forage plants and the time of the year in which they are
consumed: during the dry season, native species were
mentioned more frequently whereas in the rainy season the
introduced species were mentioned more frequently. These
authors also pointed out that during the rainy season, the
herbaceous species (mainly Poaceae and Fabaceae) were
cited more often while in the dry season the species of
Cactaceae and Bromeliaceae (among others) stood out.

The popular valuation of forage plants

When analyzing the popular assessment, the Poacaee and
Fabaceae represents de represent the largest families. First of
them is one of the most important forage plant groups
worldwide due to the presence of nutritional substances
(proteins, vitamins, minerals and carbohydrates), growth and
productivity, and biological adaptations that allow for their
rapid and easy vegetative reproduction (Davila Aranda and
Sanchez Ken, 1996).

Among the native grasses, the aibe (Elionurus muticus)
stood out, despite it is palatable only in late winter and early
spring and must be burned for its browsing.

Both maiz -corn- (Zea mays) and sorgo dulce -sweet
sorghum- (Sorghum bicolor) were two of the most
appreciated forage among residents. They are grown in
fences and, unlike what was stated by Jimenez-Escobar and
Martinez (2019), they are not purchased too frequently (only
in extreme urgency). According to Scarpa (2012), corn
grains constitute the supplementary forage per excellence,
which is also attributable to sweet sorghum. The difference
in their valuation may be based upon the relative recent
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expansion of the cultivation of sweet sorghum, while maiz
is cultivated since ancient times. Sorghum bicolor is often
intermingled in corn-growing areas and is considered one of
the key foods to sustain livestock.

Pasto salina -buffel grass- (Cenchrus ciliaris) and gaton
pan (Panicum maximum) are valuable forage grasses of
global importance for traditional livestock farming in arid
areas (Ribaski and Menezes, 2002; Bahru et al., 2014, Nunes
et al., 2015), widely cultivated in tropical and subtropical
regions and suitable for silvopastoral systems (Ribaski and
Menezes, 2002; CONABIO, 2021).

In ethnobotanical studies carried out in the semiarid Chaco
region of Argentina, the “pasto salina” or “pasto bufalo”
(Cenchrus ciliaris) is described by Scarpa (2012) as a forage
that is little appreciated in Formosa while Panicum maximum
is said to be “avidly consumed by horses” and that “some
landowners grow it in their fields.” In contrast, both species
are key to local silvopastoral production as it can be seen out
of the variety of narrations and in the practices related to their
management.

Legumes, in turn, were the second family in order of
importance and provided herbs, subshrubs and mainly forage
shrubs and trees. This group includes the arbol negro -black
tree- (Prosopis nigra var. nigra), which is the forage species
with the highest local value. Its high frequency in the area,
contribution of leaves (tender shoots at the beginning of
spring and leaf litter in winter) and fruits (both in quantity
and quality, and the possibility of being stored), added to its
well-known quality from a nutritional point of view and its
digestibility would be the reason for its high consideration.
Despite their similar qualities, the &rbol blanco -white tree-
(Prosopis alba var. alba) obtained a lower valuation
compared to the P. nigra, possibly due to its local scarcity.

Although not abundant in the study area, the guayacan
aroused local interest because of its forage virtue which is
little reflected in the literature, but it is cited in Formosa as a
good forage for goats, cattle and sheep (Scarpa, 2012).
Furthermore, it is usually grown in home gardens due to its
fruit production.

The Acacia group (represented locally by Senegalia
gilliesii, S. praecox, and Vachellia aroma) could be equated
to the genus Prosopis, in terms of its forage importance in
semiarid regions. In some places, up to 11 species of this
genus, popularly recognized for their value as forage, have
been cited (Bahru et al., 2014).

“Garabato negro” (Mimosa detinens) is another species
of great local interest although little has been informed about
its forage importance, and no ethnobotanical citations exist
for Northern Argentina. Nunes et al. (2015) cited the Mimosa
ophtalmocentra and the M. tenuiflora (related to M.
detinens) as tree species of forage interest and high
frequencies of mentions in the Brazilian Caatinga.

On the other hand, the major natural contribution of forage
occurs in the summer season while in the critical season the
contribution of the fruits of the quimil (Opuntia qumilo),
tusca (Vachellia aroma), the carandéa (Prosopis kuntzei), the
“garabatos” (Mimosa detinens, Senegalia gilliesii, S.
praecox), and the guayacan (Libidibia paraguariensis) is
important.
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Figure 5. Main forages of silvopastoral activity in the northeast of Santiago del Estero. A.- Lot planted with Panicum maximum;
B.- Lot planted with Cenchrus ciliaris; C.- Lot planted with Zea mays; D.- Prosopis nigra fruits; E.- Prosopis alba fruits; F.-
Prosopis kuntzei fruits; G.- Libidibia paraguariensis fruits; H.- Ziziphus mistol leaves and fruits; I.- Vachellia aroma fruits; J.-
Elionurus muticus; K.- Mimosa detinens leaves; L.- Sida cordifolia whole plant.
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Figure 7. Associations between families of plant species and their valuation during the time of greatest importance for the

local population.

From a phenological point of view, these species flower at
the end of winter and at the beginning of spring, to supply
fruits in the next months (Digilio and Legname, 1966)
though the “tusca”, “caranda”, “garabatos” and “guayacan”
trees usually keep them on the plant for long periods (about
3 months) even remaining until the end of winter or the
beginning of the following summer stage.

In analyzing the valuation of plants in terms of their the
time of importance, it must be taken into account that in
semiarid regions many of the native grasses (e.g. Cenchrus
pilcomayensis, Chloris castilloniana, Cynodon dactylon,
Gouinia latifolia, G. paraguayensis, Digitaria spp.,
Leptochloa spp., Setaria spp.) are the main dietary source of
animals most of the year due to their forage aptitude, their
abundance in environments that are both internal and

DO!I: https://doi.org/10.55706/jae1732

external to forests and their availability (Marinoni et al.,
2019). However, these species have a relative valuation in
terms of cultural importance compared to other
investigations carried out in Northern Argentina where many
of them are highlighted for their importance in animal
nutrition (Scarpa, 2012; Quiroga and Esnarriaga, 2014;
Jimenez-Escobar and Martinez, 2019, Califano, 2020).
These species generally have the advantage of growing in
summer and of remaining green until mid-autumn or early
winter even though their winter production is zero. This is
why most of them, despite their real value, are not taken into
consideration and barely known as corroborated during the
interviews, since, among other aspects, they do not even
have common names and are just called “natural grass”.
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CONCLUSION

In the study area, silvopastoral activity is a social and
productive practice still remains, and is manifested in the
extensive LBK as to forage plants. The inhabitants of the
place possess vast knowledge linked to silvopastoral
practices that was expressed in narrations, practices and
productive strategies. The LBK turned out to be the
mechanism that guides management practices of forage
plants.

For the local population, the resources used in animal
feed constitutes the botanical group of primary interest. In
this sense, a high number of forage species were recorded,
mostly native, which demonstrated the value and importance
of native forests in the study context. The inclusion of
species of non-native geographical origin proves the
adaptive and evolutionary condition of the LBK. Native and
allochthonous grasses and legumes are the most diverse
groups and some other plants (mainly woody) from the other
botanical families contribute to the animal diet throughout
the year. On the other hand, the leaves and fruits of the
different species constitute the main contribution of forage
to animals.

Through the multivariate analysis of simple
correspondences, it was demonstrated that there is a
relationship between the best valued families and species,
the valuation as excellent forage and the value of the species
in the unfavorable time of year. It can be inferred that the
species that provide useful forage in unfavorable times are of
greater interest to the study population, because they allow
livestock to be fed and kept alive in times of forage scarcity.
Among them, the epiphytes (Bromeliaceae, Viscaceae and
Parmeliaceae), the Cactaceae (i.e. Opuntia quimilo), some
Fabaceae (Libidibia paraguariensis, Prosopis spp., Acacia
group) and some Poaceae (Elionurus muticus, Panicum
maximum, Cenchrus ciliaris) that are collected and provided
in corrals. In contrast, species of great nutritional value for
animals, such as many grasses and herbaceous dicotyledons,
abundant in natural environments and that offer food in
quantity and quality in the favorable season, are undervalued
since food is not scarce at that time.

The cultural value of forage species is intensely related
to their contribution in the critical season, when they sprout
early at the end of winter or to the provision of usable fruits
when forage is scarce.

It is expected that the information presented here has
potential usefulness in bio-cultural diversity management
strategies.
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Attached table. Forage plant species from the northeast of Santiago del Estero, ordered by botanical family and species.

Clade Biological ~ Biogeographic Categoriza Form of Trig(:e(;{ Popular Herbariu
Scientific name 9 geograp 9 Abundance L g Valuation m
- . type origin tion provision forage -
Botanical family . Index specimen
importance
Lichen
Parmeliaceae
Usnea sp. Lichen Native Excellent Abundant E;c;:jn Unfavorable 21,8 Roger 107
Ferns
Salviniaceae
Azolla caroliniana Willd. Herb Native Good Abundant fFlre‘;;“ Favorable 55 Roger 577
Lycophytes
Sellaginelaceae
Selaginella sellowii Hieron. Herb Native Average Abundant 'legl)g] Favorable 55 Roger 535
Gymnosperms
Ephedraceae
Ephedra triandra Tul. emend. Climber Native Good Abundant From Favorable 9,1 Roger 594
J.H.Hunz field
Angiosperms
Monocotyledons
Araceae
Lemna gibba L. Herb Native Good Abundant 'legl)gn Favorable 9,1 Roger 576
Pistia stratiotes L. Herb Introduced Average Abundant E:?&n Favorable 3,6 Roger 574
Bromeliaceae
Bromelia hieronymi Mez Herb Native Good Abundant 'legljgn Favorable 14,5 Roger 578
Bromelia serra Griseb. Herb Native Good Abundant E:?:jn Favorable 10,9 Roger 545
Tillandsia duratii Vis. Epiphyte Native Excellent Abundant Ilegl)g] Unfavorable 12,7 Roger 39
Tillandsia tricholepis Baker Epiphyte Native Excellent Abundant 'legljgn Unfavorable 10,9 Roger 38
. S . . Little From
Tillandsia xiphioides Ker Gawl. Epiphyte Native Average abundant  field Favorable 3,6 Roger 571
Cyperaceae
Cyperus rotundus L. Herb Native Average Abundant 'leglj:jn Favorable 55 Roger 220
Poaceae
Itis
Avena sativa L. Herb Introduced Excellent Abundant iqtr:)Swn, Both 9,1 Roger s-n
bought
Itis
Cenchrus ciliaris L. Herb Native Excellent Abundant ?tr?swn, Both 21,8 Roger 400
bought
Cenchrus myosuroides Kunth Herb Native Average Abundant ::Ig;? Favorable 55 Roger 392
Cenchrus pilcomayensis (Mez.) . Little From
Morrone Herb Native Good abundant field Favorable 55 Roger 582
Chloris castilloniana Lillo & Parodi  Herb Native Good Abundant 'legl)g] Favorable 18,2 Roger s-n
Chloris gayana Kunth Herb Introduced Excellent Little From Favorable 29,1 Roger 505
abundant field
Cynodon dactylon (L.) Pers. Herb Native Good Abundant Ere?g] Favorable 9,1 Roger 712
Digitaria insularis (L.) Fedde Herb Native Good Abundant Ilegl)g] Favorable 9,1 Roic 513

DOI: https://doi.org/10.55706/jae1732

172


https://doi.org/10.55706/jae1732

Roger et al. Journal of Agroforestry and Environment 2024, 17(2):162-178

Clade Biological ~ Biogeographic Categoriza Form of Tl’i:;(:e(;{ Popular Herbariu
Scientific name 9 geograp 9 Abundance - g Valuation m
- h type origin tion provision forage .
Botanical family . Index specimen
importance
Poaceae
Echinochloa colona (L.) Link Herb Native Average Abundant E:j&n Favorable 73 Roic 608
Elionurus muticus (Spreng.) Kuntze  Herb Native Good Abundant Ere?g] Unfavorable 41,8 Roger 581
Eragrostis cilianensis (All.) Vignolo Herb Native Average Abundant F_rom Favorable 3,6 Roger 461
Ad Janch field
Gouinia latifolia (Griseb.) Vasey Herb Native Good Little From Favorable 3,6 Roger s-n
abundant field
Gouinia paraguayensis (Kuntze) Herb Native Good Little From Favorable 3,6 Roic 515
Parodi abundant  field
Leptochloa virgata (L.) P. Beauv. Herb Native Average Abundant Ilegl)g] Favorable 3,6 Roger 412
From
- - field, It
Panicum maximum Jacq. is
(Megathyrsus maximus (Jacq.) Herb Introduced Excellent Abundant rown Unfavorable 69,1 Roger 397
B.K.Simon & S.W.L.Jacobs) f’t ovn.
bought
Pappophorum pappiferum (Lam.) Herb Native Average Abundant Erom Favorable 3,6 Roger 388
Kuntze field
Paspalum unispicatum (Scribn. & Herb Native Average Abundant F_rom Favorable 9,1 Roger 408
Merr.) Nash field
Setaria lachnea (Nees) Kunth Herb Native Good Abundant E:j&n Favorable 3,6 Roger 735
Setaria pampeana Parodi ex Nicora ~ Herb Native Good Abundant 'legign Favorable 3,6 Roic s-n
Setaria p_arwflora (Poir) Kerguélen Herb Native Good Abundant From Favorable 1,8 Roger 717
var. parviflora field
Itis
Sorghum bicolor (L.) Moench Herb Introduced Excellent Little grown. - gyt 21,8 Roger 562
abundant it is
bought
Trichloris crinita (Lag.) Parodi Erom

(Leptochloa crinita (Lag.) Herb Native Excellent Abundant field Favorable 29,1 Roger 404
P.M.Peterson & N.Snow)

Trichloris pluriflora E. Fourn. Little From

(Leptochloa pluriflora (E.Fourn.) Herb Native Average abundant field Favorable 3,6 Roic 513
P.M.Peterson & N.Snow)

Itis
grown,
Zea mays L. Herb Introduced Excellent Abundant itis Favorable 58,2 Roger 440
bought
Dicotyledonous
Acanthaceae
-, . . From :
Justicia squarrosa Griseb. Subshrub Native Good Abundant field Both 55 Roic 540
- . . Little From
Justicia tweediana (Nees) Benth. Subshrub Native Good abundant field Favorable 40 Roger 312
Ruellia ciliatiflora Hook. Herb Native Good Abundant 'legl)g] Favorable 55 Roger 529
Ruellia coerulea Morong. Herb Native Average Little From Favorable 3,6 FCF 678
abundant field
. . . Little From
Ruellia hygrophila Mart. Herb Native Average abundant field Favorable 3,6 Roger
Ruellia macrosolen Lillo ex C. Herb Native Average Little F_rom Favorable 3,6 Roger 229
Ezcurra abundant field
Achatocarpaceae
Achatocarpus praecox Griseb. Shrub Native Average Abundant If:ILoI&n Favorable 32,7 Roger 284
Amaranthaceae
Amaranthus hybridus L. Herb Introduced Average Little From Favorable 3,6 Roger 527

abundant field
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Clade Time of Popular Herbariu
Scientific name Biological Blogeo_gl_’aphlc Categonza Abundance Form_of greatest vValuation m
- h type origin tion provision forage .
Botanical family importance Index specimen
Amaranthaceae
Amaranthus viridis L. Herb Native Average Abundant E;)g] Favorable 3,6 Roger 463
Chenopodium album L. Herb Introduced Average Abundant 'legign Favorable 3,6 Roger 524
Dysphania ambrosioides (L.) . From
Mosyakin & Clemants Subshrub Native Average Abundant field Favorable 3,6 Roger 458
Gomphrena perennis L. Subshrub Native Average Abundant Ere(;gw Favorable 3,6 Roger 556
Gomphrena pulchella Mart. Burret Subshrub Native Good Abundant 'legign Favorable 10,9 Roger 490
Anacardiaceae
. . . Little From
Schinopsis balansae Engl. Tree Native Good abundant field Favorable 3,6 Roger 235
Schinopsis lorentzii (Griseb.) Engl. Tree Native Excellent Abundant 'legljgn Both 36,4 Roger 328
Schinus fasciculatus (Griseb.) I. M. Shrub Native Good Abundant F_rom Favorable 18,2 Roger 304
Johnst. field
Apocynaceae
Araujia odorata (Hook. & Arn.) . . From
Fontella & Goyder Climber Native Average Abundant field Favorable 14,5 Roger 51
Funastrum gracile (Decne.) Schitdl. ~ Climber Native Average Abundant ::Ire?&n Favorable 55 Roger 403
Vallesia glabra (Cav.) Link Shrub Native Average Abundant 'legl)(rjn Favorable 73 Roger 4983
Asteraceae
Baccharis dracunculifolia DC. Subshrub Native Average Abundant Ere?'; Favorable 3,6 Roger 546
Boraginaceae
Heliotropium curassavicum L. Herb Native Average Abundant E:?:jn Favorable 3,6 Roger 206
Heliotropium procumbens Mill. From
(Euploca procumbens (Mill.) Diane  Herb Native Average Abundant . Favorable 3,6 Roger 528
field
& Hilger)
Cactaceae
Cereus forbesii Otto ex C.F. Forst. Tree Native Average Abundant Eg;gﬂ Favorable 3,6 Roger 630
Cleistocactus baumannii (Lem.) Herb Native Average Abundant From Favorable 3,6 Roger 612
Lem. field
Harrisia pomanensis (F.A. C. Weber . From
ex Schum.) Britton & Rose Herb Native Average Abundant field Both 10,9 Roger 615
Opuntia anacantha Speg. Herb Native Average Abundant Ilegl)g] Both 73 Roger 741
Opuntia ficus-indica (L) Mill - f. Tree Introduced Excellent Abundant From Favorable 12,7 Roger 616
amyclaea field
Opuntia ficus-indica (L.) Mill.- f. Tree Introduced Excellent  Abundant O™ Favorable 16,4 Roger 617
ficus-indica field
Opuntia quimilo K. Schum Tree Native Excellent Abundant If:ILoI&n Unfavorable 27,3 Roger 618
Cannabaceae
Celtis pallida Torr. Shrub Native Excellent Abundant ::Ire?&n Favorable 36,4 Roger 726
Capparaceae
Anisocapparis speciosa (Griseb.) X.
Cornejo & H. H. lltis (Morisonia . From
speciosa (Griseb.) Christenh. & Shrub Native Average Abundant field Favorable 47,3 Roger 234
Byng) )
Cynophalla retusa (Griseb.) X. From
Cornejo & H. h. lltis (Morisonia Shrub Native Average Abundant field Favorable 40 Roger 349

retusa (Griseb.) Christenh. & Byng)
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Clade Biological ~ Biogeographic Categoriza Form of Tl’i:;(:e(;{ Popular Herbariu
Scientific name 9 geograp 9 Abundance - g Valuation m
- h type origin tion provision forage .
Botanical family . Index specimen
importance
Capparaceae
Sarcotoxicum salicifolium (Griseb.)
X. Cornejo & H. H. lltis (Morisonia . From
salicifolia (Griseb.) Christenh. & Shrub Native Average Abundant field Favorable 3,6 Roger 325
Byng)
Celastraceae
Maytenus spinosa (Griseb.) Lourteig
& O'Donell (Monteverdia spinosa . From
(Griseb.) Biral, Moya spinosa Shrub Native Average Abundant field Favorable 3,6 Roger 63
Griseb.)
Cucurbitaceae
Itis
Cltrullu§ lanatus (Thunb.) Matsum. Herb Introduced Excellent Abundant 9™ Favorable 18,2 Roger 740
& Nakai it is
bought
Itis
Cucurbita maxima Duchesne. Herb Introduced Excellent Abundant igtr:)swn, Favorable 14,5 Roger 25
bought
Euphorbiaceae
Croton bonplandianus Baill. Subshrub Native Average Abundant E[S? Favorable 3,6 Roger 541
Croton lachnostachyus Baill. Subshrub Native Average Abundant ::Ire?&n Favorable 3,6 Roger 508
Euphorbia serpens Kunth Herb Native Average Abundant Ilegl)g] Favorable 3,6 Roger 482
Fabaceae
Desmanthus acuminatus Benth. Subshrub Native Good Abundant Ere?'; Favorable 73 Roger 335
Galactia latisiliqua Desv Subshrub Native Average Little F_rom Favorable 3,6 Roger 557
abundant field
Geoffroea decorticans (Gillies ex . From
Hook. & Arn.) Burkart Tree Native Good Abundant field Favorable 32,7 Roger 623
leldlbla_paraguarleHSIS (D. Parodi) Tree Native Excellent Little F_rom Unfavorable 41,8 Roger 621
G.P. Lewis abundant  field
. . Little Is
Medicago sativa L. Subshrub Introduced Excellent abundant bought Favorable 3,6 Roger 336
Mimosa detinens Benth. Shrub Native Excellent Abundant E[jgﬂ Favorable 63,6 Roger 624
. . Little From
Neptunia pubescens Benth. Subshrub Native Average abundant field Favorable 3,6 Roger 495
Parkinsonia praecox (Ruiz & Pav.) . From
Hawkins Shrub Native Average Abundant field Favorable 10,9 Roger 622
Prosopis alba Griseb. var. alba Little From
(Neltuma alba (Griseb.) C.E.Hughes  Tree Native Excellent abundant field Unfavorable 54,4 Roger 57
& G.P.Lewis var alba)
Prosopis alba Griseb. var. panta Little From
Griseb. (Neltuma alba var. panta Tree Native Average abundant field Favorable 3,6 Roger 50
(Griseb.) C.E.Hughes & G.P.Lewis)
Prosopis elata (Burkart) Burkart . From
(Neltuma elata (Burkart) C.E.Hughes Shrub Native Average Abundant field Favorable 7 Roger 552
& G.P.Lewis)
Prosopis kuntzei Harms (Neltuma . From
kuntzei (Harms) C.E.Hughes & Tree Native Excellent Abundant field Unfavorable 67,3 Roger 46
G.P.Lewis)
P_rosopls nigra (G_rlseb.) Hleron. Var Tree Native Excellent Abundant F_rom Unfavorable 81,8 Roger 521
nigra (Neltuma nigra (Griseb.) field

C.E.Hughes & G.P.Lewis var. nigra)
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Clade Time of Popular Herbariu
Scientific name Biological Blogeo_gl_’aphlc Categonza Abundance Form_of greatest vValuation m
- h type origin tion provision forage .
Botanical family . Index specimen
importance
Prosopis torquata (Cav. Ex Lag.) Erom
DC (Strombocarpa torquata (Lag.) Shrub Native Average Abundant field Favorable 73 Roger 669
Hutch. ex C.E.Hughes & G.P.Lewis)
Senegalia gilliesii (Steud.) Seigler &  Shrub Native Average Abundant 'leggl Favorable 25,5 Roger 331
Ebinger
Senegalia praecox (Griseb.) Seigler ~ Shrub Native Good Abundant 'leggl Favorable 50,9 Roger 226
& Ebinger
Senna spiniflora (Burkart) H.S.Irwin - From
& Barneby (Senna chacoensis (L. Shrub Native Average Abundant field Favorable 3,6 Roger 345
Bravo) H. S. Irwin & Barnehy)
Senna occidentalis (L.) Link Subshrub Native Average Abundant 'legitrjn Favorable 10,9 Roger 313
Vachellia aroma (Gillies ex Hook. & . From
Arn) Seigler & Ebinger Shrub Native Excellent Abundant field Unfavorable 72,7 Roger 243
Hydnoraceae
Prqsopanche americana (R. Br.) Herb Native Good Abundant Erom Favorable 9,1 Roger 595
Baill. field
Loranthaceae
Struthanthus uraguensis (Hook. & . . From
Am.) G. Don Epiphyte Native Average Abundant field Unfavorable 3,6 Roger 523
Malvaceae
Malvastrum coromandelianum (L.) . From
Garcke Subshrub Native Average Abundant field Favorable 3,6 Roger 469
Sida cordifolia L. Subshrub Native Excellent Abundant 'legl)gn Unfavorable 41,8 Roger 309
Sida rhombifolia L. Subshrub Native Average Abundant E:?&n Favorable 3,6 Roger 450
Wissadula densiflora R. E. Fr. Subshrub Native Average Abundant Ere?'; Favorable 3,6 Roger 540
Moraceae
Morus alba L. Tree Introduced Excellent Abundant E:?:jn Favorable 14,5 Roger 73
Myrtaceae
- . Little Itis
Psidium guajava L. Shrub Introduced Good Favorable 3,6 Roger s-n
abundant grown
Nyctaginaceae
Boerhavia diffusa L. var. leiocarpa From
(Heimerl) C. D. Adams Phil, Herb Introduced Average Abundant field Favorable 3,6 Roger 494
Bougainvillea praecox Griseb. Shrub Native Average Abundant E;c;:jn Favorable 9,1 Roger 241
Olacaceae
Ximenia americana L. Shrub Native Good Little From Favorable 27,3 Roger 589
abundant field
Oxalidaceae
Oxalis corniculata L. Herb Native Average Abundant 'legl)g] Favorable 3,6 Roger 418
Passifloraceae
Passiflora mooreana Hook. F Climber Native Average Abundant If:ILoI&n Favorable 3,6 Roger 296
Turnera sidoides L. Herb Native Average Abundant lfilgign Favorable 3,6 Roger 499
Plantaginaceae
Plantago myosuros Lam. Herb Native Average Abundant Ilegl)g] Favorable 3,6 Roger 71
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Clade Biological ~ Biogeographic Categoriza Form of Tl’i:;(:e(;{ Popular Herbariu
Scientific name 9 geograp 9 Abundance - g Valuation m
- h type origin tion provision forage .
Botanical family . Index specimen
importance

Polygonaceae
Salta triflora (Griseb.) Adr. Sanchez ~ Shrub Native Average Abundant E:j&n Favorable 14,5 Roger 626
Portulacaceae
Portulaca oleracea L. Herb Introduced Average Abundant 'legign Favorable 73 Roger 627
Portulaca umbraticola Kunth Herb Native Average Abundant E;c;:jn Favorable 73 Roger 519
Rhamnaceae
Condalia microphyla Cav. Shrub Native Good Abundant 'leggl Favorable 41,8 Roger 711
Ziziphus mistol Griseb. From
(Sarcomphalus mistol (Griseb.) Tree Native Excellent Abundant field Unfavorable 63,6 Roger 74
Hauenschild)
Rutaceae
Citrus reticulata Blanco Tree Introduced Good Abundant grzjswn Favorable 3,6 Roger s-n
Santalaceae

. . . Little Itis :
Acanthosyris falcata Griseb. Tree Native Average Favorable 3,6 Roic 394

abundant grown

Sapindaceae
Cardiospermum halicacabum L. Climber Native Average Abundant 22731 Favorable 3,6 Roger 510
Simaroubaceae
Castela coccinea Griseb. Shrub Native Good Abundant 'legl)gn Favorable 29,1 Roger 628
Solanaceae
Capsicum chacoense Hunz. Subshrub Native Average Abundant Ilegl)g] Favorable 3,6 Roger 300
Cestrum parqui L'Hér Shrub Native Average Abundant 'legljgn Favorable 27,3 Roger 470
Lycium cestroides Schitdl. Shrub Native Average Abundant E:?:jn Favorable 3,6 Roger 93
Lycium ciliatum Schitdl. Shrub Native Average Abundant Eret;gn Favorable 3,6 Roger 221
Solanum argentinum Bitter & Lillo Shrub Native Average Abundant E[jgﬂ Favorable 27,3 Roger 238
Solanum aridum Morong. Herb Native Average Abundant E;c;? Favorable 3,6 Roger 233
Solanum sisymbriifolium Lam. Herb Native Average Abundant Ere?én Favorable 3,6 Roger 517
Talinaceae
Talinum paniculatum (Jacg.) Gaertn.  Herb Native Average Abundant ::I:ig] Favorable 3,6 Roger 522
Verbenaceae
Aloysia gratissima (G"“es.& .HOOk' Shrub Native Average Abundant From Favorable 9,1 Roger 26
Ex Hook.) Tronc. var. gratissima field
Aloysia scorodonioides (Kunth) Shrub Native Average Abundant F_rom Favorable 3,6 Roger 250
Cham. field
Lippia turbinata Griseb. Shrub Native Average Abundant 'legl)g] Unfavorable 14,5 Zigc)ger 486,
Viscaceae
Phoradendron liga (Gillies ex Hook. . . From
& Am.) Eichler Epiphyte Native Excellent Abundant field Unfavorable 14,5 Roger 503
Zygophyllaceae
Kallstroemia tucumanensis Descole, Herb Native Average Abundant From Favorable 3,6 Roger 493
O'Donell & Lourteig 9 field ' 9
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