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RESUMEN

El avance de la frontera agropecuaria en el norte de Rio Negro impulso a que los campos de
meseta se destinaran a la produccion ganadera de secano. Dichas practicas ganaderas generan
un desequilibrio ecologico que involucra a las especies vegetales espontaneas del monte. En
este trabajo se identifico las especies que crecen en forma espontanea en estos campos, su
distribucion y su riqueza especifica; se relaciond las especies nativas con el consumo por parte
del ganado y las especies exaticas con el potencial toxico y se calculo el indice de similitud de
Sorensen para expresar el grado de semejanza entre los sitios. El area estudiada cuenta con 59
familias, 197 géneros y 300 especies de plantas vasculares. Las familias mas representativas
son Asteraceae, Poaceae, Fabaceae, Solanaceae, Verbenaceae y Chenopodiaceae. ElI mayor
porcentaje de especies consumidas son nativas y el 66% de las especies exoéticas son
potencialmente toxicas para el ganado. La Zona Riparia presenta mayor nimero de especies
exoticas. La similitud mas elevada se da entre la Planicie de Meseta y el Pie de Barda. Los
aportes brindados son la base para estudios evaluativos entre la ganaderia de secano y la

conservacion vegetal en el Valle Medio de Rio Negro.

PALABRAS CLAVE: Especies Vegetales, Monte, Produccion Ganadera
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ABSTRACT

The advance of the agricultural frontier in the north of Rio Negro led to the land on the plateau
being used for dryland livestock production. Livestock practices such as these result in an
ecological imbalance that involves the spontaneous plant species in the scrublands. In this
study, the species that grow spontaneously in this area were identified, as well as their specific
richness and distribution. The native species were related to cattle consumption and the exotic
species to toxic potential. The Sorensen similarity index was calculated to express the degree
of similarity between the sites. The study area included 59 families, 197 genera and 300 species
of vascular plants. The most representative families being the Asteraceae, Poaceae, Fabaceae,
Solanaceae, Verbenaceae and Chenopodiaceae. The highest percentage of species consumed
were native and 66% of the exotic species are potentially toxic to cattle. The Riparian Zone
presented a greater number of exotic species. The highest similarity was between the Plateau
Plain and the Foot of Escarpment. The information provided is a basis for evaluative studies

between dryland cattle production and plant conservation in the Middle Valley of Rio Negro.

KEYWORDS: Livestock Production, Monte, Plant Species

Introduction

The province of Rio Negro is part of the two thirds of arid and semi-arid territory present in
Argentina. The hydrology, topography, geomorphology and other factors, such as low rainfall
and markedly seasonal and fluctuating temperatures, determine the type and spatial distribution
of the vegetation (Bisigato et al. 2009; Fernandez et al. 2017). From the phytogeographic point
of view, the north of Rio Negro is part of the southern sector of the Phytogeographic Province

of Monte (Cabrera 1976; Morrone 2014; Fernandez et al. 2017; Oyarzabal et al. 2018). The
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plant communities that characterize the plateau sector of this region are xerophytic shrub
species, aphyllous, with photosynthesizing stems, spiny, or with small deciduous or perennial
leaves, and sometimes with waxes or resins on the leaves and stems. Species of the genus
Larrea Cav. (‘“jarilla” - L. divaricata Cav., L. cuneifolia Cav. and L. nitida Cav.), of the
Zygophyllaceae family, are dominant. The extensive “jarillales” (low scrubland) are associated
with plants from different families, such as the Anacardiaceae, Asteraceae, Fabaceae,
Solanaceae, Verbenaceae, or halophyte species, such as Atriplex L. and Suaeda Forssk. ex
J.F.Gmel. (Chenopodiaceae), among others. Also, smaller clumps of “chilladora” (Chuquiraga
erinacea D.Don, Asteraceae), “mata cebo” (Monttea aphylla (Miers) Benth. & Hook.,
Scrophulariaceae) and “chafiar” (Geoffroea decorticans (Gillies ex Hook. & Arn.) Burkart,
Fabaceae) are frequent, as well as cacti and various species of annual and perennial herbs, that
are protected by their association with patches of shrubs. Some species of grass and / or
dicotyledonous herbs become established in the interpatches. The grass species that dominate
the herbaceous stratum belong to the genera of Jarava Ruiz & Pav., Nassella Desv. and Poa L.
(Cabrera 1976; Walter 1977; Soriano & Sala 1983; Leon et al. 1998, Oyarzabal et al. 2018).
Salix humboltiana Willd. is characteristic on the banks of the river Rio Negro and also several
exotic species of Asteraceae, Brassicaceae, Chenopodiaceae, Fabaceae, Salicaceae, etc. are
common, as well as introduced shrubs, such as Elaeagnus angustifolia L. (Elaeagnaceeae),

Tamarix ramosissima Ledeb. (Tamaricaceae), Rosa rubiginosa L. (Rosaceae) (Klich 2016).

With the shift of the agricultural frontier to the north of Patagonia at the end of the 20th century,
the valley areas were transformed into important agricultural production systems, mainly with
orchards and pastures. The construction of complex irrigation systems facilitated the
advancement of these enterprises. Likewise, the non-irrigated dryland areas were used for

extensive grazing of domestic herbivores. The food source for these herbivores is the
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spontaneous vegetation that grows on the plateau, especially in the case of cattle rearing
(Zeberio 2012).

These livestock practices and all the related tasks (clearing of the land, construction of roads,
demarcation of pastures, installation of water supplies and fences, among others), contribute to
an ecological imbalance. These disturbances facilitate degradation processes and result in the
introduction and invasion of exotic species that lead to a decrease and fragmentation in the
populations of native species (Derner et al. 2009; Milchunas & Lauenroth 1993). At the same
time, several of these species contain various chemical components potentially toxic to cattle,
which cause a deterioration in the natural pastures (Bisigato et al. 2005; Krikor & Hierro 2011;
Marino 2008; Peralta and Klich in press).

Moreover, Cingolani (2008) and Zeberio et al. (2008) suggested that an understanding of the
system and its characteristics would enable the conservation of the biodiversity in the
scrublands and a good development of extensive cattle production.

It is in this regard that there is a need for accurate data from the land destined for livestock
production in order to make good use of the resources of natural vegetation. For this reason, the
present contribution aims to analyze the spontaneous plant species that grow on the land used
for extensive cattle production in the Middle Valley of Rio Negro. Knowledge of the vegetation

will facilitate the design of conservation strategies on a local scale.

Materials and methods

Study area

The study was carried out in the drylands in the Middle Valley of Rio Negro and surrounding
areas (38°50 'to 39955' S: 65°15 'to 66°35' W), (Fig. 1). In general, the surveyed area is used for
extensive cattle production, mainly for breeding. Establishments with feedlots are scarce in this

rainfed area (Klich et al. 2020).
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Figure 1 - Satellite image showing the location of the study area, indicating the different sites

surveyed. PP: Plateau Plain; FE: Foot of Escarpment; VP: Valley Plain; RZ: Riparian Zone;

IA: Irrigation Area (excluded in this study).

The average annual temperature is 15.4°C and the average precipitation is 268 mm. In addition,
fires, both natural and intentional, are frequent and they modify the structure and composition
of the vegetation.

Four sites were delimited according to the characteristics of the relief, such as areas with
plateaus, alluvial plains and flood plains: Riparian Zone (RZ), Valley Plain (VP), Foot of

Escarpment (FE) and Plateau Plain (PP).

Floristic survey

The floristic survey was carried out at different times of the year in the natural areas with
anthropogenic use. Standard species recognition techniques were used to identify the taxonomic
groups. Collection trips to the study area were undertaken periodically, taking account of the

climatic conditions and the rotation of cattle in the different pastures. Phenological observations
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were made and photographs of the plants and the habitats where they grow were taken at the
same time. The specimens were herbalized and the environmental data were recorded. Specific
bibliography was used (Correa 1999; Kropfl et al. 2012; Velasco & Siffredi, 2009; Zuloaga et
al. 2008) for identifying the species and establishing their biogeographic origin (native /
exotic), as well as electronic databases of the regional flora, such as SIB (www:.sib.gov.ar) and
the Catalogue of Flora Argentina, published by Darwinion Botanical Institute

(wwwz2.darwin.edu.ar/Proyectos/FloraArgentina/FA.asp ).

Data analysis

The proportion of herbs, shrubs and trees was determined. The richness and representativeness
of the families in relation to the total number of species recorded was calculated for each
sampling site. The identification of species with toxic potential was related to their
biogeographic origin. The Sorensen Similarity Index (IS) was used to express the degree to
which two of the sites were similar due to the species present / absent in them (Sorensen 1948).
In addition, the field work was complemented with observations and guided walks together
with the producers, which resulted in information about the spontaneous forage resources?.
Bibliographic information and preliminary data from microhistological analysis of feces were

used to complete this information.

Results and discussion

Analysis of the study area

The natural distribution of the vegetation is extremely heterogeneous. A total of 59 families,
197 genera and 300 species were identified. The list with the families, genera and species of

each site surveyed is shown in Annex 1.

! The spontaneous forage resources are those plant species or some of them, native or exotic, that grow
spontaneously and are consumed by cattle.
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Table 1 lists the 59 families of plants present in the study area, showing the number of species
for each one and their percentage of representativeness. The most represented family is the
Asteraceae with 20% of the total species. It is followed by, in descending order, the Poaceae
representing 15.66% of the species, Fabaceae (8.66%), Solanaceae (6%), Verbenaceae (4%)
and Chenopodiaceae (3.33%). There are also 47 families that have less than 2% representation,
including, for example, the Zygophyllaceae (4 sp., 1.33%), Anacardiaceae (2 sp., 0.66%), and

Elaeagnaceae (1 sp., 0.33%) that have a high abundance of individuals.

Table 1 - List of the families present on cattle properties in the Middle Valley of Rio Negro,

with the number (N) of species recorded and the percent (%) of representativeness for each on.

Representatividad

FAMILY N (%)
Amaranthaceae 2 0.66
Amarylidaceae 1 0.33
Anacardiaceae 2 0.66
Apiaceae 4 1.33
Apocynaceae 1 0.33
Arecaceae 3 1
Asclepiadaceae 1 0.33
Asparagaceae 1 0.33
Asteraceae 60 20
Boraginaceae 5 1.66
Brassicaceae 8 2.66
Cactaceae 7 2.33
Calyceraceae 3 1
Campanulaceae 1 0.33
Capparidaceae 1 0.33
Caryophyllaceae 3 1
Ceratophyllaceae 1 0.33
Chenopodiaceae 10 3.33
Convolvulaceae 3 1
Cyperaceae 2 0.66
Elaeagnaceae 1 0.33
Ephedraceae 2 0.66
Equisetaceae 1 0.33
Euphorbiaceae 4 1.33
Fabaceae 26 8.66
Geraniaceae 3 1
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Hydrocharitaceae 1 0.33
Hydrophyllaceae 3 1
Juncaceae 1 0.33
Malvaceae 7 2.33
Nyctaginaceae 1 0.33
Oleaceae 2 0.66
Onagraceae 2 0.66
Orobanchaceae 1 0.33
Oxalidaceae 1 0.33
Passifloraceae 1 0.33
Plantaginaceae 8 2.66
Poaceae 47 15.66
Polygalaceae 3 1
Polygonaceae 4 1.33
Portulacaceae 2 0.66
Ranunculaceae 1 0.33
Rhamnaceae 1 0.33
Rosaceae 5 1.66
Rubiaceae 2 0.66
Salicaceae 3 1
Salviniaceae 1 0.33
Schoepfiaceae 1 0.33
Scrophulariaceae 2 0.66
Solanaceae 18 6
Tamaricaceae 1 0.33
Typhaceae 1 0.33
Ulmaceae 1 0.33
Urticaceae 2 0.66
Verbenaceae 12 4
Vitaceae 1 0.33
Zygophyllaceae 4 1.33

Of the species identified, 70.67% were native and 29.33% were exotic (Fig. 2a). The exotic
species are found in areas of greater disturbance, such as tracks, roadsides, fencelines and power
lines. These are sectors in the natural areas where vehicular traffic is very frequent, such as
trucks and agricultural machinery that come from areas outside the Middle Valley, which are a
means of transporting seeds and other propagules of these foreign species. The disturbance
caused by clearing also modifies the structure and composition of the plant communities, for

example, the cleaning of fences and clearing of the surrounding area, studied by Peralta et al.
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(unpublished) in two agricultural establishments in the Middle Valley, which is a pattern

repeated throughout the area.

Figure 2a-b — a- The total number of native and exotic species identified in the whole study

area. b- The total number of species according to habit.
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In relation to the habit, the largest part corresponded to herbaceous dicotyledons, followed by
the shrubs and sub-shrubs, monocotyledonous herbs, of which 84% were Poaceae, and the least
represented was the arboreal habit?. (Fig. 2b).

Regarding the analysis of the relationship between these plant species and the cattle, it is seen
that 30% (93 sp) of the total taxa identified is consumed. The most consumed, according to the
habit, were the herbaceous species (55 sp.; 59%), of which 31 sp. were grasses, whereas the
shrub or sub-shrub group reached 33% (31 sp.) and the rest corresponded to the arboreal habit

(Fig. 3a).

2 Here reference is made to the habit of the identified species, not to the abundance of different types of habits that
are present in the study area. As it is an area typical of the Monte ecoregion, it is clear that shrubs and subshrubs
dominate the region.
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Figure 3a-c — a- The percentage of total species consumed by cattle. b- The percentage of
native and exotic species consumed by cattle. c- The percentage of toxic or potentially toxic

species according to their origin.

2%

= Hebaceous » Shrubs and sub-shrubs = Trees HExotic [Native = Exotic » Native

Although the richness of forage grasses is high, the role of shrub species in consumption is very
notable. Preliminary data from microhistological samples of the cattle feces (Klich & Peralta
2019; Klich et al. unpublished) revealed that some taxa, such as Lycium L., Larrea, Schinus L.,
Prosopis L., Elaeagnus angustifolia, Atriplex lampa (Mog.) D.Dietr. and Ephedra ochreata
Miers, are consumed with the same or similar frequency as many species of grasses. This is
interesting because they are species with a high abundance in the community of the Monte
ecoregion. Another characteristic to highlight is that more than 70% of the species consumed
are native (Fig. 3b).

As mentioned in previous paragraphs, the percentage of exotic species increases in places where
some type of cultivation has been carried out, where the transit of machinery is frequent or in
pastures with excessive stocking rates. This brings with it the problem that 66% of these species
(51 sp.) are toxic or potentially toxic to cattle. Several authors (Krikor & Hierro 2011; Peralta
& Kilich, in press) are in agreement with this and they expressed a warning about the
introduction of adventitious species in the disturbed areas, many of which present these
unfavourable and harmful characteristics for cattle production, (Fig. 3c). Examples of these

adventitious species are Conium maculatum L. (Apiaceae), Diplotaxis tenuifolia (L.) DC.,
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Hirschfeldia incana (L.) Lagr.-Foss. and Sisymbrium irio L. (Brassicaceae), Vicia villosa Roth.

and Trifolium repens L. (Fabaceae) and Cynodon dactylon (L.) Pers. (Poaceae).

Data analysis for the four sites identified: Plateau Plain (PP), Foot of Escarpment (FE), Valley
Plain (VP) and Riparian Zone (RZ)

The distribution and number of taxa in the Plateau Plain (PP), Foot of Escarpment (FE), Valley
Plain (VP) and in the Riparian Zone (RZ) are shown in Table 2. The data show that the sites
richest in the number of families, genera and species were the RZ (72.88%, 59.39% and 47%,

respectively) and the VP (54.23%, 55.84% and 54.33%).

Table 2 - Distribution of families, genera and species for each of the sites analyzed.

Plateau Plain Foot of Valley Plain ~ Riparian Zone
Escarpment

Number of 32 27 32 43
Families

Number of 108 80 92 117
Genera

Number of 163 108 121 141
Species

Only 13 families of the 59 present in the area were shared by all four sites (Apiaceae,
Asteraceae, Boraginaceae, Brassicaceae, Calyceraceae, Caryophyllaceae, Chenopodiaceae,
Euphorbiaceae, Fabaceae, Plantaginaceae, Poaceae, Solanaceae, Verbenaceae and
Zygophyllaceae). Other families were found in three of the four sites. The three sites PP-FE-
VP, but excluding RZ, shared 13 families, and the FE-VP-RZ sites, excluding PP, had 7 shared
families.

At the specific level, four species of Asteraceae are distributed in all the sites (Centaurea

calcitrapa L., C. soltistialis L., Gaillardia megapotamica (Spreng.) Baker and Gamochaeta
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filaginea (DC.) Cabrera) which are all frequent in highly disturbed areas; and following, in
descending order, the Poaceae family with three species (Bromus catharticus Vahl. var.
catharticus, Hordeum murinum L. and Nassella tenuis (Phil.) Barkworth) which are the main
forage plants in the area; two species of Brassicaceae, Eruca vesicaria Mill. and Sysimbrium
irio, both exotic species commonly found on road verges and tracks along power lines; and four
families have only one species in the four sites: Amsinckia calycina (Moris) Chater
(Boraginaceae), Stellaria media (L.) Cirillo (Caryophyllaceae) (in PP and FE it is found under
shrubs), Euphorbia collina Phil. (Euphorbiaceae) and Plantago patagonica Jacqg.
(Plantaginaceae).

P. patagonica and G. filaginea are native species and it is common to see them covering large
areas, especially in places that are exposed to intensive grazing for long periods or without
sufficient recovery time.

On the other hand, there were families exclusive to each site (Tab. 3), with the exception of PB.
In the RZ there were 14 families, four of which are representatives of the aquatic habitat
(Arecaceae with 3 sp, and Ceratophyllaceae, Hydrocharitaceae, Salviniaceae with 1 sp. each),
and the rest are families that are common in humid and somewhat shady habitats, such as the
Asparagaceae (1 sp.), Campanulaceae (1 sp.), Cyperaceae (2 sp.), Oxalidaceae (1 sp.),
Typhaceae (1 sp.) and Vitacaea (1 sp.); and the Portulacaceae (2 sp.) and Tamaricacae (1 sp.)
in open, sandy places. The Salicaceae (3 sp.) and Ulmaceae (1 sp.), of arboreal habit, form
dense groves on the banks of the river that are often impenetrable; in the autumn they form beds
of leaves that the cattle consume. In the PP the exclusive families were the Shoepfiaceae with
1 sp. (Arjona tuberosa Cav.) Orobanchaceae (Agalinis communis (Cham. & Schlitdl.) D’ Arcy)
and Hydrophyllaceae (Phacelia Juss. 3 sp.). No exclusive families were found in the FE and

only one (Apocynaceae, Tweedia brunonis Hook. & Arn.) in the VP.
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Table 3 - List of exclusive families in each of the analyzed sites.

Exclusive taxa

Riparian Zone (RZ) Arecaceae 3sp.
Ceratophyllaceae 1 sp.
Hydrocharitaceae 1 sp.
Salviniaceae 1 sp.
Asparagaceae 1 sp.
Campanulaceae 1 sp.
Cyperaceae 2 sp
Oxalidaceae 1sp
Portulacaceae 2sp
Tamaricaceae 1sp
Typhaceae 1sp
Vitaceae 1sp
Salicaceae 3sp
Ulmaceae 1sp
Valley Plain (VP) Apocynaceae 1sp
Plateau Plain (PP) Shoepfiaceae 1sp
Orobanchaceae 1sp
Hydrophyllaceae 3sp.

Regarding the distribution of the species according to their origin, we can see that the highest
percentage of species are native in all the sites. The PP and FE sites (Fig. 4ay 4b) presented the
highest percentages (87% and 82%, respectively), whereas the RZ (Fig. 4c) had 51% of native
species. The highest percentage of exotic species was in the RZ (Fig. 4d) and VP, which might

be because they are areas with more frequent traffic, and because, in general, that is where the
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landowners and employees live, and/or because they are areas that are close to the river which

IS an important vector in the transport of propagules and plants in general.

Figure 4a-d - Percentage of native and exotic species for each of the sites sampled - a. Plateau

Plain; b. Foot of Escarpment; c. Valley Plain; d. Riparian Zone.

a. Plateau Plain (PP) b. Foot of Escarpment (FE)

= Exotic = Native = Exotic = Native

c. Valley Plain (VP) d. Riparian Zone (RZ)

m Exotic = Native = Exotic = Native

Figure 5 shows the relationship between the species consumed and their origin; PP and FE
showed the highest percentage of native species consumed (Fig. 5a-b). A higher number of
species of a shrub or sub-shrub habit was consumed than for the grasses (PP: 33 sp. shrubs or

sub-shrubs and 25 sp. of grasses; FE: 20 sp. and 15 sp. respectively). The RZ (Fig. 5d), on the
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other hand, had a low percentage of native species that were consumed, which were mostly
herbaceous (25 sp. herbaceous dicots, 8 sp. grasses), contrasting with that obtained for the total

area (Fig. 3b).

Figure 5 - Percentages of species consumed according to their origin at each sampled site. a-

Plateau Plain (PP). b- Foot of Escarpment (FE). c- Valley Plain (\VVP). d- Riparian Zone (RZ).

a. Plateau Plain (PP) b. Foot of Escarpment (FE)
= Exotic = Native = Exotic = Native
c. Valley Plain (VP) d. Riparian Zone (RZ)

' d

= Exotic = Native = Exodtico = Nativo

The toxic or potentially toxic species for cattle at each of the sites are shown in Figure 6.
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Figure 6 - Percentage of toxic or potentially toxic species for each of the sampled sites. a-

Plateau Plain (PP). b- Foot of Escarpment (FE). c- Valley Plain (\VP). d- Riparian Zone (RZ).

a. Plateau Plain (PP) b. Foot of Escarpment (FE)

= Non-toxic Toxic or pontetially toxic = Non-toxic Toxic or pontetially toxic

c. Valley Plain (VP) d. Riparian Zone (RZ)

=" Non-toxic Toxic or pontetially toxic = Non-toxic Toxic or pontetially toxic

As mentioned at a general level, the highest percentage of toxic or potentially toxic species is
of exotic origin. The analysis for each of the sites shows that in the RZ and VP there was a
higher percentage of exotic toxic species than native, but in the PP and FE the native toxic
species (Asclepias mellodora A.St.-Hil., Baccharis ulicina Hook. & Arn., Euphorbia collina,
E. serpens Kunth, E. hieronymi Subils, Clematis montevidensis Spreng., Nierembergia
linariaefolia Graham, Nicotiana noctiflora Hook., Solanum triflorum Nutt.) presented a higher

percentage than the exotic ones (Fig. 7).
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Figure 7 - Percentage of toxic or potentially toxic species according to origin for each sampled

site. a- Plateau Plain (PP). b- Foot of Escarpment (FE). c- Valley Plain (VP). d- Riparian Zone

(RZ).
a. Plateau Plain (PP) b. Foot of Escarpment (FE)
54%
65%
= Exotic = Native = Exotic = Native
c. Valley Plain (VP) d. Riparian Zone (RZ)

)

m Exotic » Native m Exotic = Native

Finally, the Soérensen similarity index (SI) was calculated for the four sampled sites (Tab. 4). In
general terms, the Sl indicates that the four sites shared at least one species. The highest
similarity was observed between the PM and PB, which is logical because those areas are in
contact, whereas the PM and the ZR shared a smaller number of species. In relation to this last
comparison, low similarity values were also expected, mainly due to the environmental

differences between the two sites. Moreover, the shared taxa (24 sp.) correspond to species that
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were also found in other sites and, in general, they are species that grow in disturbed
environments and whose main characteristics are their great plasticity for occupying those

environments.

Table 4. Results of the Sorensen Similarity Index in the four sampled sites.

Eco-sites Plateau Foot of Valley Plain Riparian
Plain Escarpment Zone
Plateau Plain 1 0.61 0.37 0.15
Foot of Escarpment 1 0.50 0.24
Valley Plain 1 0.536
Riparian Zone 1
Conclusions

The information presented in this study shows that the semiarid livestock fields of the Middle
Valley of the Rio Negro maintain the native vegetation representative of the Monte ecoregion.
The Asteraceae family contributes the largest number of species (60 sp.), followed by Poaceae
(47 sp.), Fabaceae (26 sp.), Solanaceae (18 sp.), Verbenaceae (12 sp.) and Chenopodiaceae (10
sp.). A total of 72% of the native species are consumed by cattle, and 66% of exotic species are
toxic or potentially toxic. The introduction of exotic species has been limited to sectors that
with more disturbance, either from maintenance work or by different vehicles used on the field.
This characteristic is more marked in the Riparian Zone.

The Plateau Plain is the site with the greatest specific richness, followed by the Riparian Zone,
the Valley Plain and the Foot of Escarpment.

In regard to the Similarity Index calculation, the sites that share the greatest number of species

were the Valley Plain and the Foot of Escarpment. On the contrary, the lowest Similarity Index
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was between the Valley Plain and the Riparian Zone, which only shared species of wide
distribution.

In conclusion, the data obtained in the present analysis can serve as the basis for subsequent
studies that would result in a comprehensive evaluation of the relationship between livestock
production and the conservation of plant diversity in the fields used for extensive livestock

production in the Middle Valley. from Rio Negro.

Annex 1. List of families, genera and species identified for each sampling site. Plateau Plain
(PP), Foot of Escarpment (EF), Valley Plain (\VP), Riparian Zone (RZ). * species consumed by

livestock. + toxic or potentially toxic species

PM PV PB ZR

Amaranthaceae
Amaranthus crispus+ (Lesp. & Thévenau) A. Terracc.
Amaranthus hybridus+ L.

Amarylidaceae
Habranthus jamesonii (Baker) Ravenna X X

Anacardiaceae

Schinus johnstonii* F.A. Barkley X X X
Schinus roigii* Cabrera & Ruiz Leal

Apiaceae

Bowlesia incana Ruiz & Pav. X

Conium maculatum*+ L. X X
Daucus pusillus* Michx. X X X
Hydrocotyle bonariensis Lam. X
Apocynaceae

Tweedia brunonis Hook. & Arn. X

Arecaceae

Lemna gibba L. X



Lemna

Spirodela

Asclepiadaceae

Asclepias
Asparagaceae
Asparagus
Asteraceae
Acanthostyles
Anthemis
Baccharis
Baccharis
Baccharis
Baccharis
Baccharis
Baccharis
Brachyclados
Carduus
Centaurea
Centaurea
Centaurea
Chuquiraga
Chuquiraga
Cichorium
Cirsium
Conyza
Cyclolepis
Cynara
Dipsacus
Acanthostyles
Flaveria
Gaillardia
Gamochaeta
Gamochaeta

Grindelia

minuta

intermedia

mellodora+

officinalis

buniifolius
cotula
gilliesii
crispa*
darwinii
salicifolia
sparthioides
ulicina+
lycioides*
thoemeri
calcitrapa
melitesnis
solstitialis
erinaceae
rosulata
intybus
vulgare
bonariensis*
genistoides*
cardunculus
sativus
buniifolium
bidentis
megapotamica
filaginea

sp.

chiloensis

Kunth
W.Koch

A.St.-Hill X

(Hook. & Arn.) R.M. King & H. Rob.

L.

A. Gray

Spreng.

Hook. & Arn.

(Ruiz & Pav.) Pers.

(Hook. & Arn. ex DC) J.Remy

Hook. & Arn.

D.Don

Weinm.

L. X
L.

L.

D. Don

Gaspar

L.

(Savi) Ten. X

(L.) Cronquist

Gillies ex D.Don X
L.
(L.) Honck. X

(Hook. & Arn.) R.M. King & H. Rob.
(L.) Kuntze

(Spreng.) Baker

(DC.) Cabrera

(Cornel.) Cabrera X

X X X X

X X X X
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Gutierrezia
Hyalis
Hypochaeris
Hypochaeris
Hypochaeris
Hysterionica
Lactuca
Matricaria
Mikania
Nassauvia
Onopordum
Perezia
Baccharis
Senecio
Senecio
Senecio
Senecio
Senecio
Senecio
Senecio
Solidago
Sonchus
Sonchus

spl

sp2
Taraxacum
Thelesperma
Thymophylla
Trichocline
Xanthium
Xanthium
Xanthium
Facelis

Boraginaceae

solbrigii
argentea*
chilensis
pampasica
radicata
jasionoides
serriola
chamomilla
sp.
glomerulosa
acanthium
recurvata
sparthioides
bracteolatus
ceratophylloides
filaginoides
goldsackii
subulatus
sp.1

sp.2
chilensis
asper

oleraceus

officinale*
megapotamicum
pentachaeta
sinuata
ambrosioides
spinosum
strumarium

retusa

Cabrera

D.Don ex Hook. & Arn.
(Kunth) Hieron.
Cabrera

L.

Wwilld.

(Lag. ex Lindl.) D.Don
L.
(Vahl) Less.

(Hook. & Arn. ex DC) J.Remy

Hook. & Arn.

Griseb.

DC.

Phil.

D.Don ex Hook. & Arn.

Meyen
(L) Hill
L.

F.H.Wigg.
(Spreng.) Kuntze
(DC.) Cabrera
(D. Don) Cabrera
Hook. & Arn.

L.

L.

(Lam.) Sch.Bip.

X X X X X X X X X X

x

X X X X

X X X

x
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Amsinckia
Cryptantha
Heliotropium
Pectocarya
Plagyobotrys
Brassicaceae
Capsella
Descurainia
Diplostaxis
Diplostaxis

Eruca

Hirschfeldia
Lepidium
Sisymbrium
Cactaceae
Cereus
Echinopsis
Gymnocalycium
Maihueniopsis
Opuntia
Opuntia
Pterocactus
Calyceraceae

Boopis

Boopis

Boopis
Campanulaceae
Lobelia
Capparidaceae
Atamisquea
Caryophyllaceae
Stellaria

Stellaria

calycina
diffusa
curassavicum
linearis

calandrinioides

bursa-pastoris
pinnata
tenuifolia*+
sp.

vesicaria (L.)
Cav. ssp. sativa

incana
bonariense*

irio

aethiops®
leucantha
gibbosum
darwinii
megapotamica
sulphurea*

tuberosus

anthemoides var.
anthemoides

gracilis

sp.

oligophylla

emarginata*

media

sp.

(Mois) Chater
(Phil.) I.M. Johnston
L.

(Ruiz & Pav.) DC.
(Phil.) 1.M. Johnston

(L.) Medik.
(Walter) Britton
(L) DC.

(Mill.) Thell.

(L.) Lagr.-Foss.
L.
L.

Haw.

(Gillies ex Salm-Dyck) Walp.
(Haw.) Pfeiff. ex Mittler
(Hensl.) F. Ritter

Arechav.

Gillies ex Salm-Dyck
(Pfeiff.) Britton & Rose

Juss.

Phil.

(Wedd.) Lammers

Miers. ex Hook. & Arn.

(L.) Vill.

X X X X X X X
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Silene
Ceratophyllaceae
Ceratophyllum
Chenopodiaceae
Atriplex
Atriplex
Bassia

Bassia

sp
Chenopodium
Dysphania
Dysphania
Salsola
Suaeda
Convolvulaceae
Convolvulus
Cuscuta
Dichondra
Cyperaceae
Cyperus
Eleocharis
Elaeagnaceae
Elaeagnus
Ephedraceae
Ephedra
Ephedra
Equisetaceae
Equisetum
Euphorbiaceae
Euphorbia
Euphorbia
Euphorbia

antirrhina

demersum

lampa*
rosea
hyssopifolia

scoparia

album
multifida+
ambrosioides+
kali

divaricata*
arvensis
indecora

microcalyx

eragrostis

macrostachya

angustifolia*

ochreata*

triandra*

giganteum+

collina+

hieronymi+

serpens+

Spegazziniophytum  patagonicum

Fabaceae

(Mog.) D.Dietr.
L.

(Pall.) Kuntze
(L.) AJ.Scott.

L.
L.
(L.) Mosyakin & Clemants
L.

Mog.

L.
Choisy
(Hallier f.) Fabris

Lam.

Britton

Miers

Tul.emend. J.H.Hunz

Phil.
Subils
(Klotzsch & Grcke) Boiss.

(Speg.) Esser

X X X X
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Adesmia
Adesmia
Erythrostemon
Galega
Geoffroea
Glycyrrhiza
Hoffmannseggia
Hoffmannseggia
Medicago
Medicago
Medicago

Medicago
Melilotus
Melilotus
Parkinsonia
Prosopidastrum
Prosopis
Prosopis
Prosopis
Prosopis
Robinia
Senna

sp
Medicago
Trifolium
Vicia
Geraniaceae
Erodium
Geranium
Geranium
Hydrocharitaceae
Limnobium

Phacelia

leptobothrys
volckmanii
gilliesii
officinalis
decorticans*
astragalina
erecta
glauca
lupulina

minima*

polymorpha L.

var. vulgaris
sativa*
albus
officinalis
praecox
globosum
alpataco*
caldenia*
flexuosa*

strombulifera

pseudoacacia+

aphylla*

polymorpha
repens*+

villosa*+

cicutarium*

berteroanum

sp.

laevigatum

artenisioides

Burkart

Phil.

(Hook.) Klotzsch

L.

(Gillies ex Hook. & Arn.) Burkart
Gillies ex Hook. & Arn.
Phil.

(Ortega) Eifert

L.

(L.) Bartal.

(Benth.) Shinners

L.

Desr.

(L.) Lam.

(Ruiz & Pav. ex Hook.) Hawkins
(Gillies ex Hook. & Arn.) Burkart
Phil. f.

Burkart

DC. f.

(Lam.) Benth.

L.

(Cav.) H.S. Irwin & Barneby

Roth.

(L.) L'Heritier ex Aiton

Colla

(Humb. & Bonpl. ex Willd.) Heine
Griseb.

X X X X
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Phacelia
Phacelia
Juncaceae
Juncus
Lamiaceae
Lamium
Marrubium
Mentha
Salvia
Malvaceae
Lecanophora
Lecanophora
Malva
Malvella
Sphaeralcea
Sphaeralcea
Sphaeralcea
Nyctaginaceae
Bougainvillea
Oleaceae
Fraxinus
Menodora
Onagraceae
Ludwigia
Oenothera
Orobanchaceae
Agalinis
Oxalidaceae
Oxalis
Passifloraceae
Passiflora
Plantaginacae
Monttea

Plantago

setigera

sp.

balticus*

amplexicaule
vulgare
pulegium

sp.

ecristata
heterophylla
sylvestris
leprosa
crispa*
mendocina*

miniata

spinosa

excelsior*

trifida*

sp.

rivadaviae

communis

articulata+

caerulea

aphylla

ausralis

Phil.

Willd.

(A. Gray) Krapov.
(Cav.) Krapov.

L.

(Ortega) Krapov.

Hook. & Baker f.

Phil.

X X X X

(Cav.) Spach.

(Cav.) Heimerl X

L.

(Cham. & Schitdl.) Steud. X

W. Dietr. X

(Cham. et Schlechtend.) D'Arcy X

Savigny

(Miers.) Benth. & Hook. X

Lam.

X X X X X
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Plantago lanceolata L.
Plantago patagonica* Jacq. X X X
Stemodia lanceolata Benth.
Veronica arvensis L. X
Veronica persica Poir. X
Veronica serpyllifolia L. X
Poaceae
Alopecurus pratensis* L.
Amelichloa ambigua (Speg.) Arriaga & Barkworth
Amelichloa brachychaeta (Godr.) Arriaga & Barkworth
Aristida trachyantha Henrard
Aristida mendocina* Phil.
Aristida subulata* Henrard X
Avena fatua L.
Avena sativa L.
Bouteloua megapotamica *  (Spreng.) Kuntze X
Bromus berteroanus* Colla X
Bromus catharticus* Vahl. X X
Bromus catharticus Vahl.  (Speg.) Planchuelo & P.M.Peterson X
var. rupestris*
Bromus hordeaceus L. X X
Bromus tectorum L. X X
Chloris sp. X
Cortaderia selloana+ (Schult. & Schult. f.) Asch. & X
Graebn.
Cynodon dactylon* (L.) Pers. X X
Distichlis scoparia * (Kunth) Arech. X X X
Distichlis spicata* (L.) Greene
Eleusine tristachya (Lam.) Lam. X X
Festuca sp.
Glyceria multiflora Steud.
Hordeum euclaston* Steud.
Hordeum murinum* L. X X X X
Hordeum flexuosum Nees ex Steud. X X

Jarava ichu* Ruiz et Pav. X X



Jarava
Jarava
Lolium
Nassella
Nassella
Nassella
Nassella
Pappophorum
Pappophorum
Pappostipa
Piptochaetium
Poa

Poa

Poa
Polypogon
Schismus
Setaria
Setaria
Sporobolus
Thinopyrum
Leptochloa
Polygalaceae
Rhamphopetalum
Polygala
Polygala
Polygonaceae
Polygonum
Polygonum
Polygonum
Rumex
Portulacaceae
Portulaca
Portulaca

Ranunculaceae

neaei
plumosa*
multiflorum
longiglumis*
tenuis*
tenuissima*
trichotoma*
caespitosum*
phillippianum*
speciosa*
napostaense*
annua
lanuginosa*
ligularis*
monspeliensis
barbatus*
leucopila*
viridis
rigens*
ponticum*

crinita*

microphyllum*
spinescens

stenophylla

aviculare
lapathifolium
persicaria

crispus+

grandiflora+

oleracea+

(Nees. Ex Steud.) Pefiailillo
(Spreg.) S.W.L. Jacobs & Everett
Lam.

(Phil.) Barkworth

(Phil.) Barkworth

(Trin.) Barkworth

(Nees) Hack. ex Arechav.

R.E. Fr.

Parodi

(Trin. & Rupr.) Romasch.
(Speg.) Hack.

L.

Poir.

Nees ex Steud.

(L.) Desf.

(L.) Thell.

(Scribn. & Merr.) K. Schum.

(L.) P. Beauv.

(Trin.) E. Desv.

(Podp.) Barkworth & D.R.Dewey
(Lag.) P.M. Peterson & N.W. Snow

(Griseb.) J.F.B.Pastore & M.Mota
Gillies ex Hook. & Arn.
A.Gray

r-r - r

Hook.

x

X X X X X
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Clematis
Rhamnaceae
Condalia
Rosaceae
Acaena
Acaena
Crataegus
Rosa
Tetraglochin
Rubiaceae
Galium

Galium

Salicaceae
Populus
Populus
Salix
Salviniaceae
Azolla
Schoepfiaceae
Arjona
Scrophulariaceae
Verbascum
Verbascum
Solanaceae
Fabiana
Fabiana
Fabiana
Jaborosa
Lycium
Lycium
Lycium
Lycium

Nicotiana

montevidensis+

microphylla*

myriophylla
pinnatifida
monogyna
rubiginosa

caespitosum*

aparine

richardianum

alba*
nigra*

humboldtiana*

filiculoides

tuberosa*

thapsus*

virgatum

patagonica
peckii

sp.

bergii
ameghinoi
chilense*
gilliesianum*
tenuispinosum*

acuminata+

Spreng.

Cav.

Lindl.

Ruiz et Pav.
Jacq.

L.

Phil.

L.

(Gillies ex Hook. & Arn.) Endl. ex

Walp.

L.
L.
Willd.

Lam.

Cav.

L.

Stokes

Speg.
Niederl.

Hieron.

Speg.

Miers ex Bertero
Miers

Miers

(Graham) Hook.

X X X X X X X X

X X X X

X X X X
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Nicotiana
Nicotiana
Nierembergia

Nierembergia

Nierembergia
Solanum
Solanum
Solanum
Solanum
Tamaricaceae
Tamarix
Typhaceae
Typha
Ulmaceae
Ulmus
Urticaceae

Urtica

Urtica
Verbenaceae
Acantholippia
Glandularia
Glandularia
Glandularia
Junellia

Junellia

Junellia

Mulguraea

Mulguraea

Neosparton

noctiflora+
petunioides+
linariaefolia+

linariaefolia
Graham var.
pampeana+

rigida+
chenopodioides+
eleagnifolium+
euacanthun+

triflorum+

ramosissima

latifolia

minor

gracilis Airton
ssp. mollis

urens+

seriphioides*
mendocina
parodii

tenera
connatibracteata*

crithmifolia

seriphioides

aspera

ligustrina*

aphylla

Hook. X
(Griseb.) Millan
Graham

(Millan) A.Cocucci & Hunz

Miers X

Lam.

Cav. X
Phil.

Nutt. X

Ledeb.

Mill.

(Steud.) Weingend X

(A. Gray) Moldenke
(Phil.) Covas & Schnack
Covas & Schnack
(Spreng.) Cabrera
(Kuntze) Moldenke

X X X X X X

(Gillies & Hook. ex
Hook.) N.O'Leary & P.Peralta

(Gillies & Hook. ex Hook.) X
Moldenke

(Gillies & Hook. ex X
Hook.) N. O'Leary & P. Peralta

(Lag.) N. O'Leary & P. Peralta X X
(Gillies & Hook. ex Hook.) Kuntze

X X X X

28



SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.1455

Phyla

Verbena

Vitaceae

Vitis
Zygophyllaceae
Larrea

Larrea

Larrea

Tribulus

Acknowledgement

nodiflora (L.)
Greene var.
minor

bonariensis var.
bonariensis

vinifera

cuneifolia*
divaricata*
nitida*

terrestris+

29
(Gillies & Hook. ex Hook.) O'Leary & X X X
P.Peralta
L X
L X
Cav.
Cav. X X
Cav. X X
L X X
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