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Abstract: 

The ecosystem of the Chaco region in Bolivia is in a fragile state for productive activities. 

One of the causes is overgrazing, which limits its sustainable development. The objective 

was to evaluate the environmental impact of semi-intensive (SIFS) and extensive (EFS) cattle 

farming systems in the municipality of Macharetí, in the Chaco region of Bolivia. The 

evaluation was conducted using 16 environmental indicators in both livestock production 

systems, which were compared using analysis of variance for a completely randomized 

design and multiple mean comparisons (P<0.05). The SIFS involves a larger cattle 

population and higher milk production due to better management; it also includes a greater 

number of plant species; however, it shares 90 % of these with the EFS. The SIFS has a lower 

environmental impact, with lower emissions of greenhouse gases and degradation of native 

vegetation and soil. In general, the SIFS has a higher carbon content (71.1 t C/ha) in its 

various reservoirs compared to the EFS (60.7 t C/ha) (P<0.05). The type of livestock 
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management is a determining factor in the regeneration of natural vegetation, particularly of 

forage species, due to the type of grazing that occurs in this region. 
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Introduction 
 

 

Deforestation to expand the agricultural and livestock frontier is the most significant cause 

of greenhouse gas (GHG) emissions from the global agricultural sector, with livestock 

accounting for 320 million tons of methane emissions per year, which represent 11 % of 

global GHG emissions(1,2,3). Cattle production causes environmental impacts due to carbon 

dioxide emissions (CO2), methane (CH4), and nitrous oxide (N2O) with different warming 

potentials, as well as negative effects on natural resources such as water, soil, forests, and 

biodiversity, contributing to climate change (CC)(4,5). By 2050, the global beef production is 

expected to double; therefore, it is important to at least halve the impacts of production 

systems. Given that the countries with the highest demand are exhausting their production 

capacity, the pressure will be on developing countries(6). By 2025, there will be a ratio of two 

bovines per inhabitant in these countries, where ruminants are the largest emitters of methane 

by enteric fermentation; such is the case in Bolivia, where cattle farming in lowland areas 

concentrates the largest cattle population in the country(7,8). Between 2000 and 2010, 0.94 

million hectares have been deforested in this area to plant pastures for cattle ranching(9). One 

of the most important cattle production areas is the Chaco region, which covers an area of 

approximately 13.5 million hectares(10) and is home to 11.6 % of Bolivia's cattle(11). One of 

the problems caused by livestock farming in this region is related to the animal carrying 

capacity(12). It is therefore essential to rethink the production model based on technical-

scientific information that can contribute to the design and implementation of sustainable 

livestock management. The objective of this study was to evaluate the environmental impact 

on the vegetation, GHG emissions, and carbon sequestration by the semi-intensive (SIFS) 

and extensive (EFS) farming systems in two areas of the municipality of Macharetí, in the 

Chaco region of Bolivia.   
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Material and methods 
 

 

This research was conducted in two cattle production management systems in the Chaco 

region of Bolivia, in the municipality of Macharetí. The first is semi-intensive cattle ranch 

(SIFS) located on the lands of the Macharetí Zone Community Association (20°51'32“ S; 

62°21'29” W), while the second is an extensive cattle ranch (EFS) located on the private 

property “Los Mistoles” (20°45'50“ S; 62°29'2” W)(13). 

 

The Chaco plain has a dry to semi-arid xerophytic climate, characterized by dry periods of 

up to 8 mo, an annual rainfall of 782 mm, and an annual average temperature of 20 °C. In 

some months of the year,  maximum  temperatures of 48 °C  and minimum temperatures of 

-1 °C occur(14). The predominant vegetation is dense to sparse xerophytic scrub, adapted to 

low rainfall, comprising mostly thorny species, and thriving at low altitudes(13).  

 

The environmental impact assessment was based on the analysis of 16 environmental 

indicators (Table 1). Three indicators were related to GHG emissions from livestock, seven 

to vegetation and carbon sinks, and six to soil impact(7). 

 

Table 1: Environmental assessment of the evaluation criteria and indicators for the two 

cattle-farming systems 

Evaluation criteria Indicators  

Impact of GHG emissions 

from cattle 

CH4 emissions from enteric fermentation of cattle. 

CH4 emissions from feces management 

Impact on vegetation and 

carbon sinks 

Animal carrying capacity. 

Soil organic carbon, leaf litter carbon, root necromass, and 

aboveground biomass. 

Natural regeneration of the vegetation. 

Impact on soil resources pH  

Water content  

Bulk density 

Porosity  

Pore spaces occupied by water 

Water content by volume 

 

 

Impact of greenhouse gas emissions from cattle 

 

 

The assessment of methane (CH4) emissions was adjusted according to Beltrán et al(5) for 

herd size, number of producing and dry cows, average milk production, milk protein and fat 
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percentage, live weight, dry matter intake (DMI), and feces management. To calculate the 

CH4 emission factor from enteric fermentation and feces management, feed utilization 

efficiency was defined as liters of milk produced per kilogram of dry matter (DM) and other 

feed sources ingested per day. The intensity of CH4 emissions was calculated as the amount 

of enteric CH4 and CH4 from feces management per liter of milk(15), for which purpose the 

milk production per year was adjusted for lactation days.  

 

DMI (kg cow-1 d-1) and total energy (TE) (Mcal cow-1 d-1) were calculated with National 

Research Council software(16). CH4 emission was determined according to the 

Intergovernmental Panel on Climate Change IPCC(2); equation (1) was used for CH4 emission 

from enteric fermentation, equation (2) for CH4 emission from feces management, and 

equation (3) was utilized to estimate the amount of excreted volatile solids. 

 

(1)…. Enteric methane emission factor kg cow-1 year-1  (
4eCHEF )  

 

 

 

Where EI= total energy intake, MJ d-1 cow-1; Ym= CH4 conversion factor, percentage of total 

feed energy converted to CH4 of 6.5 % ± 1 %; 55.65 is the energy content of CH4 in MJ kg. 

 

(2)…. CH4 emission factor from feces management kg per cow per year (
4hCHEF ). 

 

 

 

Where, VS= volatile solids excreted per day; B0= maximum CH4 production capacity of 

feces, 0.188 m3 CH4/VS; 0.67: conversion factor from m3 of CH4 to kg of CH4, MCFS,k= CH4 

conversion factor for each feces management system (S) by climatic region (k), =1.5 %; 

MS(S,k)= fraction of feces managed in the system (S) in the climatic region (k), without 

dimension = 0.1. 

 

(3)…. Volatile solids excreted per day (VS) 

 

 

 

Where EI= total energy (MJ d-1 cow-1). 

 

The live weight of the cattle was measured using a bovinometric tape; the live weight is 

reported directly (with 99 % effectiveness)(18,19). 
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Impact on vegetation and carbon sinks 

 

 

Thirty 5 × 5 m plots were sampled per cattle farming system to assess the ecological health 

of the vegetation and its natural regeneration. The height and normal diameter (ND) of trees 

and shrubs (height >20 cm) were measured with a forestry caliper (Haglöf Mantax Blue, 

Germany), and so were those of individuals of the tree (height between 10 and 19.9 cm), 

sapling (height between 5 and 9.9 cm), and seedling (height < 5 cm) categories. 

 

The carbon in the different reservoirs of the management systems was measured according 

to the design of the sampling plots, in trees and shrubs (10 × 100 m; Trees 10 × 10 m; Saplings 

5 × 5 m, and Seedlings; the necromass was measured in 5 × 5 m plots, and the leaf litter and 

soil were sampled in 1 × 1 m plots in order to calculate the amount of carbon. To determine 

the amount of carbon in understory vegetation, 100 sites with a surface area of 1 m2 were 

sampled for each livestock management system. 

 

The aboveground biomass (AGB) carbon was measured using allometric equations 

for dry climate tree and shrub species (<1,500 mm year-1)(20) 

 

 

 

Where AGB= aboveground biomass, and ND= normal diameter at a height of 1.30 m. 

The root biomass (RBM) was estimated with the formula for hardwood species characteristic 

of the evaluated areas of the Chaco region: 

 

 

 

Where e= base of the logarithm, and AGB= aboveground biomass. 

 

In order to estimate the aboveground and belowground biomass carbon, a value of 0.5 is 

assumed(2,20). As for the leaf litter carbon, thirty samples of 500 g per system were collected 

and sent to the Tropical Agricultural Research Center (CIAT, Spanish acronym) to determine 

the amount of carbon by wet carbon combustion (Walkley-Black)(21). The amount of carbon 

in the necromass or dead organic matter present in the management systems was determined 

with the methodology and equations used by Espinoza et al(22,23) 

 

 

Where, V= volume in m3 183; π =3.1416; D= diameter of necromass part (meters). 

 

Biomass was calculated according to the formula of Espinoza et al(22): 
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Where, BMnm= biomass of large necromass (t); V= volume in m3, and p= stem density (t/m3), 

using averages of 0.2 for low density logs, 0.4 for medium density logs, and 0.6 for high 

density logs. 

 

The necromass was calculated assuming that carbon makes up 50% of the biomass and 

extrapolating the data to determine the amount of necromass carbon per hectare. The soil 

carbon was calculated from 30 samples for each management system. For this purpose, 

cylinders 5 cm in diameter and 20 cm in length (392.7 cm3) were used to obtain samples from 

a depth of 0 to 20 cm, which were placed in airtight plastic bags and identified(24). The 

calculations for the carbon storage pools of the two systems were summed and extrapolated 

to hectares to subsequently determine the number of tons of carbon per hectare (t C/ha). 

 

Finally, the stocking rate was calculated by animal units per hectare (UA/ha). For the SIFS, 

there were 20 linear transects, and 200 samples were obtained in six paddocks; for the EFS, 

there were 10 transects, and 100 samples were obtained because it is a homogeneous area 

without divisions. Each one measured 100 m linear, and the separation between them was 

200 m. Forage samples were collected in a 1 m2 quadrant every 10 m of distance(25). In each 

quadrant, the forage was cut at a height of 15 cm from the ground to a height of 1.5 cm. 

Samples included mainly grasses, perennial herbs, and leaves of trees and shrubs. The 

samples were weighed on a balance (Amazonbasics, EK3211, USA), then dried in a forced-

air oven (Ecoshel Model Fa-45B, Mexico) to obtain the dry matter weight. 

 

 

Impact on the soil 

 

 

Thirty (30) soil samples were taken per management system and analyzed at the CIAT. The 

pH was determined using a potentiometer (HANNA, Mexico) to determine the impact of soil 

compaction from cattle grazing according to the estimated soil bulk density —a procedure 

developed by García et al(26) All the soil samples were weighed wet and then dried in an oven 

to obtain the dry weight.  To determine the degree of soil compaction and other variables in 

the evaluated areas, the following formulas were utilized(27): 

 

Soil water content:  

SWCg/g = soil wet weight − dry weight  

Soil bulk density: 

SBDg/cm3 = soil dry weight/ volume  

Soil porosity: 

SP(%)= 1- (soil bulk density / 2.65)  

Pore spaces occupied by water: 
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PS(%) =
Water content by volume ∗ 100

Soil porosity
  

Water content by volume: 

SWC = soil water content g/g ∗ bulk density  

 

 

Statistical analysis 

 

 

With the information gathered, a normality test was performed on each of the GHG variables, 

Vegetation and Soil, whereby P values of >0.47 and >0.32 were estimated for Shapiro-

Wilkings and Kolmogorov-Smirnov, respectively, with the UNIVARIATE procedure of the 

SAS 9.2 statistical package(28), In addition, descriptive statistics were obtained; to compare 

the two management systems, an analysis of variance for a completely randomized design 

(P<0.05), taking each livestock production system as a treatment, and a Tukey's test of means 

(P<0.05)(29) were performed. 

 

 

Results and discussion 
 

 

Impact of GHG emissions from livestock 

 

 

Table 2 describes the characteristics of both livestock production systems; the land tenure 

regime differs, but the surface area is similar. In the SIFS, due to collective ownership, there 

are management chutes or paddocks, resulting in a larger cattle population with fewer 

producing cows, lower live weight (LW),  but higher milk production per cow that yields 

53.3 % more total milk than in the EFS.  
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Table: 2. Characteristics of extensive (EFS) and semi-intensive (SIFS) livestock 

management systems 

Characteristics EFS SIFS 

Legal status of the land Private property Collective property  

Area covered by vegetation, ha 500 533.6 

Management chutes or paddocks 0 6 

Herd size 182 200 

Producing cows 
60 50 

LW of producing cows, kg  
348.6 ± 55.3 a 328.1 ± 51.2 a 

Average Production, L per cow/d-1 
1.27 ± 0.32 b 2.86 ± 0.59 a 

Total milk production, L 
76.2 b 143.0 a 

LW= live weight. 
ab Means with the same literal per row are equal (P<0.05). 

 

Enteric CH4 emission intensity was much higher (70.8 ± 22.5 g L-1) for cows under the EFS 

management system (P<0.05). This is also due to the fact that the cattle found in the pastures 

in the SIFS, especially in Yaguarenda of the Central Macharetí community, have a higher 

DMI (8.20 ± 0.01 kg cow-1 d-1) than in the EFS; this difference is confirmed by the gross 

energy intake (GEI), which is also higher (P<0.05) (9.22 ± 0.05 Mcal d-1). 

 

Thus, the higher the dry matter intake, the greater the gross energy obtained, resulting in 

more energy available for lactation, which leads to increased milk production and decreased 

enteric and fecal CH4 emissions (Table 3). This allows to infer that the SIFS herd emits less 

CH4 than the EFS herd. According to Beltrán et al(5), the higher the DMI and the better the 

cattle’s diet, the lower the emissions. This also confirms what Bonilla and Lemus report(30) 

in extensive production systems: that production is lower due to the low quality of the diet 

that limits the intake of DM, the rate of passage and lower energy intake, resulting in low 

production yields and increased CH4 emissions —a pattern that was observed in the present 

study. The EI of enteric CH4 and feces per cow g/L-1 was higher (P<0.05) in the EFS, due to 

lower milk production per cow per day. 
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Table 3: Dry matter intake (DMI), gross energy consumed (GEC), and emissions from 

extensive (EFS) and semi-intensive (SIFS) cattle farming systems 

Characteristics EFS SIFS 

DMI, kg per cow-1 d-1 7.67 ± 0.12 b 7.9 ± 0.04 a 

GEC, Mcal per cow-1 d-1 8.67 ± 0.13 b 8.9 ± 0.07 a 

Enteric EF, kg per cow-1 yr-1  24.78 ± 0.37 a 26.45 ± 0.21 a 

Volatile solids, kg per cow-1 d-1 1.52 ± 0.02 b 1.67 ± 0.01 a 

Feces EF, kg per cow yr-1  0.11 ± 0.001 b 0.12 ± 0.002 a 

EI enteric CH4 and feces per cow-1 g/L-1 70.75 ± 22.5 a 30.52 ± 1.56 b 

DMI= dry matter intake; GEC= gross energy consumed; EF= emission factor; EI= emission intensity. 
ab Means with the same letter in the same row are equal (P<0.05). 

 

This demonstrates that effective management of a cattle farming system is crucial to 

guarantee a stable supply of feed. For this reason, it is essential to have a management 

calendar for pastures or paddocks to ensure cattle-feeding supplies throughout the year. This 

situation does not occur in the EFS, as shown by the indicators of the environmental impact 

on vegetation described below. Also, EFS cows spend more energy searching for feed.  

 

 

Impact on vegetation and carbon sinks 

 

 

As for natural vegetation, 17 species were identified in the EFS and 19 species in the SIFS. 

The species hackberry (Celtis sp.) and chorimimi (Maytenus scutioides (Griseb) Lourteig & 

O'Donell) were found in the SIFS only in very low density; the other species grow in both 

areas, indicating that both systems share more than 90 % of the same vegetation types. 

 

The most abundant species in both systems were choroque (Salta triflora (Griseb.) Adr. 

Sanchez), garrancho (Acacia praecox Griseb.), iscayante (Mimozyganthus carinatus 

(Griseb.) Burkart), bola verde (Anisocapparis speciosa (Griseb.), and sacha sandía 

(Capparis salicifolia Griseb.), all of them are in the category of seedlings and saplings, i.e., 

individuals with DBH <10 cm, and, in general, this type of species is important as fodder. 

Among the dominant species of the tree layer in both systems, red quebracho (Schinopsis 

balansae Engl.) and white quebracho (Aspidosperma quebracho-blanco Schtdl.) 

predominate. 

 

The tree category included the following species: Caesalpinia paraguariensis, Cercidium 

praecox, Zyziphus mistol Griseb, Aspidosperma quebracho-blanco, Schinopsis balansae, 

Schinopsis cornuta, Celtis tala, Ceiba insignis (Kunth) P.E.Gibbs & Semir; the shrub 

category: Maytenus scutioides, Salta triflora (Griseb.), Anisocapparis speciosa, 



Rev Mex Cienc Pecu 2025;16(3):593-609 
 

602 

Mimozyganthus carinatus (Griseb.) Burkart, Acacia praecox, Achatocaraus praecox, 

Bouganvillea infesta, Capparis retusa, Capparis salicifolia, Morrenia brachystephana, 

Stetsonia coryne (Salm-Dyck); the category of herbaceous plants: Sida rodrigoi, Sida 

cordifolia L., Abutilon indicum (L.) Sweet, Solanum chacoense Bitter, and the category of 

grasses: Setaria lachnea and Leptochloa mucronata. 

 

For the categories “saplings and grasslands”, the number of species is similar in both 

management systems (8 species), while the abundance of individuals is different (4,250 vs 

5,333 saplings and 907 vs 1,307 grasslands respectively per production system) (P<0.05); 

this indicates that the type of livestock is a determining factor in the regeneration of natural 

vegetation of forage species, particularly due to the grazing management carried out in both 

systems. However, there are no statistically significant differences (P>0.05) between the two 

management systems for the categories of shrubs and trees, as well as for trees and shrubs. 

This is why the problem falls under the categories of natural regeneration. This scenario of 

alteration in population structure is characteristic when the vegetation is under pressure and 

the population density of the species is changing(31). 

 

Thus, based on the results, it can be inferred that the type of livestock management allows or 

limits natural regeneration, which is an indicator of the ecological health of the native 

vegetation. The EFS has deficiencies due to the lack of management practices to ensure 

natural regeneration, as pointed out by Ureña and Villagra(12); these authors assert that, to 

ensure the natural regeneration of vegetation in the Bolivian Chaco, the pastures must be 

managed through deferred grazing practices, controlling these by means of wire fences, so 

that the vegetation may be used rationally —an aspect that influences the increase of forage 

vegetation. It is also recommended to create exclusion areas with wire fences before the rainy 

season to allow plants to produce seeds and ensure natural regeneration(32). 

 

The quantification of carbon in the different pools reveals a significant difference between 

the two cattle-farming systems. In general, the SIFS has a greater amount of carbon (71.1 t 

C/ha) in its various pools compared to the EFS (60.7 t C/ha) (P<0.05). The largest carbon 

pool in both systems was found in the aerial vegetation and soil, followed by the roots and 

necromass, with the leaf litter having the lowest carbon sequestration. Within these 

categories, the largest carbon accumulation was found in trees and shrubs, being higher 

(P<0.05) in the SIFS than in the EFS. However, soil carbon accumulation was higher 

(P<0.05) in the EFS than in the SIFS (Table 4). The difference is larger in the necromass 

carbon pools. Furthermore, in all categories except soil, the available carbon is greater in the 

SIFS (P<0.05) because the EFS includes less aerial vegetation. Another category in which 

the amount of carbon stored is larger in the SIFS (P<0.05) is the trees and shrubs, due to the 

greater abundance of individuals.  
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Table 4: Carbon stocks by category in the extensive (EFS) and semi-intensive (SIFS) cattle 

farming systems in the Bolivian Chaco 

Carbon pools Categories EFS  

(t C/ha) 

SIFS 

 (t C/ha) 

Aerial vegetation Trees and shrubs 19.7 20.9 

Trees 2.6 b 3.8 a 

Saplings 5.4 b 7.0 a 

Undergrowth* 0.05 b 0.34 a 

Roots  Trees and shrubs 2.29 2.58 

Trees 0.93 b 1.16 a 

Saplings 3.2 b 4.3 a 

Soil  24.2 a 23.7 b 

Leaf litter  0.07 a 0.22 b 

Necromass  2.2 b 7.2 a 

Total 60.7 b 71.1 a 

* Includes seedlings and low saplings, as well as grasses and herbaceous species of different species. 
ab Means with the same letter in the same row are statistically similar (P<0.05). 

 

The amount of carbon sequestered in the SIFS is in agreement with that reported by Baccini 

et al(33) for the northern Chaco region, at 68 t C/ha; in the case of EFS, it is below this average. 

However, in both systems, the amounts are lower than those reported by Pérez et al(34), who 

report equal or lower carbon sequestration in the soil of pastures than in corn production, 

where tillage releases the captured carbon. In the extensive cattle farming system, 

overgrazing and trampling result in very little carbon capture.  The difference in carbon 

sequestration between the two systems is a crucial factor to consider for climate change 

mitigation and adaptation practices, especially since, up to 2016, at least 875,674 ha were 

lost in the Chaco region, of which 151,815 ha were deforested between 2012 and 2016(35). 

On the other hand, there is a difference in the availability of forage biomass between the two 

systems, which is reflected in their carrying capacity for animals. For the EFS, the average 

availability of dry matter is of 330 kg per hectare, and the animal carrying capacity is 14 ha 

per AU per year, which means that, in 500 ha, it can feed only 36 AU; nevertheless, at the 

time of measurement, 151 AU, resulting from 182 heads of cattle of different categories, 

were estimated. On the other hand, the SIFS has an average stocking rate of 5.7 ha per AU, 

according to the average availability of 891 kg of DM per hectare per year. The performed 

analysis indicates that the SIFS of 533.6 ha has the capacity to feed up to 94.3 AU per year; 

however, it housed 155 AU at the time of the inventory. 

 

Regarding animal carrying capacity, the SIFS has a higher biomass availability of an 

additional 561 kg of dry matter per hectare as cattle feed, a situation also reported for other 

areas of the Chaco(12,32). However, the SIFS must increase the management area to guarantee 
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optimal nutrition for its herd, unlike the EFS, whose extension does not correspond to the 

feeding demand of its herd, consisting of 182 head of cattle. 

 

This same situation occurs in almost all the EFS in the Chaco region of Bolivia, given that 

few areas of the Chaco region of Bolivia still have pastures slightly exceeding their animal 

load (5 ha/AU), while in others, cattle farming exerts pressure on the vegetation not only in 

the Chaco region but also in other areas not fit for this activity. 

 

 

Impact on the soil 

 

 

Soil pH and bulk density are similar in both systems; however, the other variables exhibit 

statistically significant differences (P<0.05), with better conditions in the SIFS (Table 5), as 

this has a lower animal load and less soil compaction. Consequently, the soil there has better 

drainage and aeration due to the greater abundance of seedlings and saplings, which leads to 

greater production of biomass necessary to maintain the soil organic matter that regulates and 

sustains the structure, quality, and functioning of the soil. 

 

Table 5: Comparison of soil physical and chemical characteristics between semi-intensive 

(SIFS) and extensive (EFS) livestock management systems 

Indicator SIFS EFS 

pH 6.6 6.5 

Water content, g 6.87 a 5.07 b 

Bulk density, g/cm3 1.46 a 1.49 a 

Pore spaces occupied by water, % 45.1 a 43.7 b 

Water content by volume, % 14.8 a 11.6 b 

Porosity, g/cm3 9. 9 a  7.56 b 
ab Means with the same letter in the same row are similar (P<0.05). 

 

Soils with low vegetation cover generally suffer from water or wind degradation, which, 

combined with cattle farming practices, accelerate the loss of organic matter. In this regard, 

certain authors(26,36) point out that organic matter is not a property of the soil; nevertheless, it 

exerts a considerable influence on its physical properties, especially in regard to biological 

activity. Therefore, vegetation cover is very important, especially in soils with low organic 

matter content, where there is less carbon, and the biological degradation is greater, affecting 

their quality and fertility. In the EFS, this situation may become more detrimental with 

increasing cattle farming without regulating stocking rates or improving management 

practices, given that grazing reduces the net annual rate of C accumulation due to excessive 

trampling(37). 
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Finally, it is essential to note that damage to the physical properties of the soil, combined 

with nutrient losses, constitutes a “hidden cost” for production systems, and in many cases, 

is already becoming “visible and tangible”, especially in the EFS, making it difficult to 

sustain production levels. 

 

 

Conclusions and implications 
 

 

The SIFS has better management and higher total milk production with a smaller number of 

cows, due to the greater availability of dry matter and gross energy consumption by the cattle, 

resulting in a decrease in enteric and fecal CH4 emissions. The impact on native vegetation 

is greater in the EFS, where there is a lower abundance of individuals per species, and, 

therefore, less carbon sequestration by trees and shrubs, which are one of the largest carbon 

sinks after the soil, where carbon sequestration was similar. The type of cattle farming is a 

determining factor in the regeneration of native vegetation, particularly its forage species, 

due to the specific grazing practices employed in each system. These practices influence the 

physicochemical characteristics of the soil, with the SIFS being the system that offers the 

best conditions. 
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