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ABSTRACT

In the Andean tropics of Colombia, dual-purpose cattle systems rely predomi-
nantly on native and introduced grasses and forages as the primary nutritional 
resource. However, the diverse agroecological conditions of regions such as the 
department of Huila result in substantial variation in grasses and forages quali-
ty, which is not always adequately characterized. This study aimed to evaluate 
the nutritional quality of key grasses, forages species and analyze their relations-
hip with milk production across different agroecological zones (central, nor-
thern, and western) of the department of Huila. Representative samples of three 
grass species (Hyparrhenia rufa, Cynodon nlemfuensis, Brachiaria decumbens) 
and one leguminous tree (Gliricidia sepium) were collected from dual-purpose 
cattle farms and subjected to proximate chemical (bromatological) analysis to 
determine moisture, crude protein, crude fiber, ash, and ether extract content. 
Statistically significant differences (p ≤ 0.01) were found between zones in pro-
tein, crude fiber, and ash content for H. rufa and C. nlemfuensis. In B. decum-
bens, significant variation was observed in moisture, fiber, ash, and lipid content 
among zones (p ≤ 0.01). Additionally, cutting age had a significant and negative 
effect (p < 0.01) on daily milk yield. G. sepium maintained a consistently high 
protein content across all zones (p > 0.05), highlighting its adaptive potential 
during dry seasons. The findings demonstrate that grasses and forages nutritio-
nal composition is strongly influenced by agroecological zone and management 
practices. This study emphasizes the importance of integrating bromatological 
assessments and milk production data as a basis for strategic decision-making, 
with the goal of improving productivity and sustainability in dual-purpose cattle 
systems in the department of Huila. 

RESUMEN

En los trópicos andinos de Colombia, los sistemas de ganado de doble propó-
sito dependen predominantemente de pastos y forrajes, tanto nativos como 
introducidos, como principal recurso nutricional. Sin embargo, las diversas 
condiciones agroecológicas de regiones como el departamento del Huila ge-
neran una variación sustancial en la calidad de los pastos y forrajes, la cual 
no siempre es caracterizada de manera adecuada. Este estudio tuvo como ob-
jetivo evaluar la calidad nutricional de especies forrajeras clave y analizar su 
relación con la producción de leche en diferentes zonas agroecológicas (cen-
tro, norte y occidente) del departamento del Huila. Se recolectaron muestras 
representativas de tres especies de gramíneas (Hyparrhenia rufa, Cynodon 
nlemfuensis, Brachiaria decumbens) y una especie arbórea leguminosa (Gliri-
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cidia sepium) en fincas con sistemas de ganado doble propósito, las cuales fueron sometidas a análisis químico proximal 
(bromatológico) para determinar los contenidos de humedad, proteína cruda, fibra cruda, cenizas y extracto etéreo. Se 
encontraron diferencias estadísticamente significativas (p ≤ 0.01) entre zonas en el contenido de proteína, fibra cruda 
y cenizas en H. rufa y C. nlemfuensis. En B. decumbens, se observó una variación significativa en humedad, fibra, ceni-
zas y lípidos entre zonas (p ≤ 0.01). Además, la edad de corte tuvo un efecto significativo y negativo (p < 0.01) sobre 
la producción diaria de leche. G. sepium mantuvo un contenido de proteína consistentemente alto en todas las zonas  
(p > 0.05), lo que resalta su potencial adaptativo durante las épocas secas. Los hallazgos demuestran que la composición 
nutricional de los pastos y forrajes está fuertemente influenciada por la zona agroecológica y las prácticas de manejo. 
Este estudio enfatiza la importancia de integrar los análisis bromatológicos y los datos de producción lechera como base 
para la toma de decisiones estratégicas, con el objetivo de mejorar la productividad y sostenibilidad de los sistemas de 
ganado de doble propósito en el departamento del Huila.

INTRODUCTION

In Colombia, the cattle sector contributes 1,4% of the national gross domestic product GDP (Federación Colom-
biana de Ganaderos, 2024).  By 2023, the bovine population increased by 1,2% compared to 2022, where it was 
distributed on 620.807 herds, totaling 29.642.539 animals of which 9.485.612 are classified in dual-purpose 
(DP) system (ICA, 2022). The DP systems are dedicated to the production of milk and meat, using generally 
mixed breed animals obtained from crosses of Bos taurus x Bos indicus (Cadenas-Soberanis et al., 2021; Kelly 
et al., 2021), and their diet is especially based on the use of grasses and forages through cattle grazing systems 
(Santana Rodriguez et al., 2022). Therefore, the quality and availability of grasses is closely related to the pro-
duction of meat and milk that can be reached from cattle under these production systems in the Colombian 
tropic (Santana Rodriguez et al., 2022).

Thus, a wide diversity of grass and forages sources is used to feed livestock in the tropic (Fraser et al., 2022; 
Jaurena et al., 2021); among which we have traditional grasses, the foliage of leguminous trees and shrubs, as 
well as creeping legumes (Triana et al., 2017). The compositional structure of forages is determined by speci-
fic factors of the plant such as species, age, morphology, among others; and, to environmental factors such as 
temperature, solar radiation, precipitation, fertility, and soil type (Brown et al., 2022; Rengel et al., 2022). These 
factors significantly influence the nutritional contribution provided to the animal at the time of consumption 
(Chand et al., 2022). For example, reports that legumes have a better accumulation of nitrogen in their tissues 
and therefore contain a greater amount of protein (de Mello Prado, 2021; Islam et al., 2021); on the other hand, 
forage with high cell wall content can have an impact on the digestibility and availability of energy in the animal 
(Ferrufino-Suárez et al., 2022). 

Despite the great variety of grasses and forages available in the tropics its nutritional value is not always re-
cognized or adjusted to cover the animal nutrition requirements, which is extremely important to ensure their 
proper use and achieve sustainable animal production (Lizarazo-Ortega et al., 2024; Triana et al., 2017). This 
research aimed to assess the nutritional quality of these forage species, which are integral to livestock feeding 
systems in the region. The study not only focused on determining the chemical composition, such as crude 
protein, fiber, ash, and lipids, but also examined how these factors influence the productivity of dairy cattle. 
By considering the distinct geographical and productive zones of the Huila department each with its unique 
agroecological conditions, such as variations in altitude, climate, and soil types this study sought to understand 
the regional differences in forage quality and their direct impact on milk production. In particular, the analysis 
aimed to provide insights into how the nutritional properties of forages from different zones contribute to the 
health and productivity of dual-purpose cattle, with the goal of offering region-specific recommendations for 
improving cattle nutrition and milk yield.
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METHOD

This study was carried out on the approval from the ethics, bioethics and scientific integrity committee of the 
Corporación Colombiana de Investigación Agropecuaria-AGROSAVIA, through Act N.2 of 2021.

Location, plant material sampling and milk production record

The study was carried out in 12 municipalities distributed in the central, northern, and western zone of the 
Huila department (Colombia).

Agroecological characteristics of the northern, central, and western zones of the huila department

The Huila department presents notable agroecological heterogeneity, resulting from its geographical location, 
diverse topography, and the influence of various thermal floors. These conditions directly impact the dynamics 
of productive systems, particularly the nutritional quality of grasses and forages, as well as livestock productivi-
ty levels. The northern, central, and western regions of the department reflect significant contrasts in terms of 
climate, soil conditions, and management practices, which must be considered when designing intervention and 
productivity improvement strategies.

Northern zone:

This region is located in the Magdalena Valley and features a hot semi-arid climate, with temperatures ranging 
from 28°C to 40°C, and an average annual rainfall between 900 and 1.200 mm, concentrated in short periods 
of the year.

The soils, mostly of alluvial origin, tend to have low water retention capacity and poor natural fertility, with li-
mitations in organic matter and the availability of essential nutrients. These edaphoclimatic conditions restrict 
the optimal development of high-nutritional-value forage species, favoring the presence of rustic grasses or 
legumes, which are highly tolerant to water stress but have low crude protein content and high lignification, 
thus reducing digestibility.

Additionally, livestock management in this region is often characterized by extensive resource use, limited pas-
ture rotation, scarce supplementation, and low adoption of forage conservation technologies, which exacerba-
tes feed availability issues for dual-purpose cattle, especially during dry or rainy seasons.

Central zone:

This region presents intermediate agroecological conditions, both in altitude (between 500 and 1,200 meters 
above sea level) and average annual temperature (between 22°C and 34°C). Rainfall is more evenly distributed 
throughout the year (1.200 to 1.800 mm/year), which favors better vegetative growth of grasses.

Soils in this region are of medium fertility, with loam or sandy loam textures and better water retention capacity, 
although acidity issues are present in some areas. These characteristics allow for the establishment of higher 
nutritional value forage species, including both improved grasses and legumes, particularly in farms that have 
adopted agroecological and sustainable practices.

There has been progress in production system technification, including rational grazing management, use of 
electric fencing, establishment of protein banks, and strategic supplementation, which has led to more stable 
milk production throughout the year. The central region represents an area with great potential for implemen-
ting sustainable livestock models and silvopastoral systems.
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Western zone:

This region is located in a higher altitude band (between 1.200 and 2.200 meters above sea level), on the eastern 
slope of the Central Andes range. It has a more temperate climate, with average temperatures between 16°C 
and 22°C, and a higher and more evenly distributed annual rainfall (1.800 to 2.500 mm), which provides favora-
ble conditions for the development of high-quality forages.

The soils in this region are generally richer in organic matter, with better physical and chemical properties, al-
though sloping terrain may pose erosion risks that require appropriate management. These conditions support 
the establishment of high-yield, high-nutritional-quality forage species.

Moreover, livestock systems in this area have shown a more advanced level of management, with the adoption 
of forage conservation technologies such as silage and haymaking, contributing to more stable and efficient milk 
production. Altitude and climate also influence the natural botanical composition of the grasses, promoting a 
greater diversity of nutritionally valuable species.

Figure 1. Sampling location by zones in the Huila department, Colombia.

For plant species selection, firstly 260 cattle breeders were surveyed to identify grasses and forages species 
used for animal feeding (Table 1). Four species were selected: three grasses and one legume, with the highest 
number of responses were chosen: Jaragua grass (Hyparrhenia rufa), stargrass (Cynodon nlemfuensis), the Bra-
chiaria grass (Brachiaria decumbens), and the “mataraton” legumen (Gliricidia sepium).

Samples from selected grasses and forages were collected between August and September 2023. Fresh bio-
mass (300 g) was collected from 32 herds in the central, northern and western zones of the Huila department. 
For each herd, three representative areas of the pasture were randomly selected to account for terrain and ve-
getation variability. The cutting age of grass and forages was considered according to the time of consumption 
by the animal when sampling. Then, samples were dried at 60 °C for 48 hours in a hot air oven; after that they 
were ground to a particle size of 1 mm in a Wiley mill. 
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Table 1. plant species used for the DP bovine feeding in herds of the department of Huila - Andean region (Colombia).

Species Herds Percentage

Cuba 22 (Pennisetum purpureum x Pennisetum glaucum) 13 5

Puntero grass (Hyparrhenia rufa) 44 16,9

Estrella grass (Cynodon nlemfuensis) 69 26,5

Brachiaria grass (Brachiaria híbrido) 76 29,2

Saboya (Megathyrsus maximus Jacq.) 17 6,5

Kikuyo (Pennisetum clandestinum) 2 0,76

Angleton (Dichantium aristatum) 11 4,2

Bombaza (Megathyrsus maximus) 3 1,15

Matarratón (Gliricidia sepium) 19 7,30

Iguá (Albizia guachapele) 2 0,76

Guácimo (Guazuma ulmifolia) 4 1,53

Herds with forage evaluation were included in a productive performance recording program. Milk yield recor-
ding method AE44 1x were used following the Guidelines for Dairy Cattle Milk from ICAR (https://www.icar.
org). At least three milk records per animal for each herd were considered for the analysis. 

Chemical analysis 

The proximate analysis was carried out in the analytical chemistry laboratory at the Centro de Investigación 
Turipaná of the Corporación Colombiana de Investigación Agropecuaria-AGROSAVIA. Each of the samples was 
analyzed by three times by NTC 4888:2000; Ash (Ash) by AOAC 942,05 (2019); ether extract (EE) by AOAC 
2003,06 (2019); crude protein (CP) by AOAC 960,52 (2019).

Statistical analysis 

A completely random design was used, where the zone and herds were considered. The analysis of variance 
(ANOVA) was carried out with a significance level of 0,05 comparing the results obtained in the proximate 
analyses of the species collected in each of the three zones. Mean comparisons were performed using the least 
mean squares and the Tukey Kramer test. A linear model was used to estimate the effect of zone and forage cut 
age on the daily milk yield. The statistical analysis was carried out using R software (https://www.R-project.org).

RESULTS

From the survey of livestock producers, eight different forage sources were identified. The most used species 
were the genus Brachiaria (Table 1). On the other hand, the G. sepium showed to be the most used tree spe-
cies by the producers. The proximate analyses carried out on the species H. rufa showed significant differences 
(p≤0,05) between the zones evaluated (Table 2). The species taken from the northern zone obtained the highest 
percentage of protein (7,05%), while the central zone had the lowest percentage (3,35%). Compared to crude 
fiber, the species of the western zone had the highest value (36,93%). Finally, there were no statistically signifi-
cant differences for the moisture.
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Table 2. Proximate analysis of the species Hyparrhenia rufa used in the feeding of ruminants in three zones  
of the department of Huila - Andean region (Colombia).

Zones
MSE P-value

Central Northern Western

MOI (%) 4,64a 5,08a 4,73a 0,19 0,2264

CP (%) 3,35b 7,05a 4,02b 0,67 0,0032

CF (%) 33,92a 29,62b 36,93a 1,00 0,0004

Ash (%) 13,71a 11,44b 12,47b 0,41 0,0043

EE (%) 1,55a 1,89a 1,34a 0,16 0,0751

MOI: moisture, CP: crude protein, CF: crude fiber, Ash: Ashes, EE: ether 
Extract. MSE: mean standard error. Averages followed by letters, in the 
lines, differ by the Tukey test (P≤0,05).

Likewise, the analysis carried out on the species C. nlemfuensis showed statistically significant differences 
(p≤0,05) between zones (Table 3). The crude protein reached values of 10,38% in the western zone and differen-
tiated from the central and northern zones. As for the ash parameter found in the northern zone, it was higher 
than 11,61% when making the comparison with the central and western zone. On the other hand, no differences 
were observed between the averages obtained for the moisture and fiber results in the three zones evaluated.

Table 3. Proximate analysis of the species Cynodon nlemfuensis used in the feeding of ruminants  
in three zones of the department of Huila - Andean region (Colombia).

Zones
MSE P-value

Central Northern Western

MOI (%) 5,01a 6,45a 3,93a 0,80 0,1158

CP (%) 5,98b 6,64b 10,38a 0,57 0,0001

CF (%) 32,60a 33,99a 31,22a 1,03 0,2000

Ash (%) 9,34b 11,61a 9,09b 0,34 0,0002

EE (%) 1,35a 1,46a 1,63a 0,10 0,1511

MOI: moisture, CP: crude protein, CF: crude fiber, Ash: Ashes, EE: ether Ex-
tract. MSE: mean standard error. Averages followed by letters, in the lines, 
differ by the Tukey test (P≤0,05).

For the species B. decumbens (Table 4), crude fiber and ash show significant differences (p>0,05) between 
zones, where the western zone had the highest fiber content (32,96%) and the north and western zones had 
a lower ash content. As for the analysis of moisture in the three zones, there were differences between the 
zones evaluated.

Table 4. Proximate analysis of the species Brachiaria decumbens used in the feeding of ruminants  
in three zones of the Huila department - Andean region (Colombia).

Zones
MSE P-value

Central Northern Western

MOI (%) 7,70a 5,67b 4,25c 0,26 <0,0001

CP (%) 7,82a 7,55a 6,54a 0,70 0,4196

CF (%) 30,34ab 27,31b 32,96a 1,50 0,0547

Ash (%) 11,00a 8,49b 9,17b 0,24 <0,0001

EE (%) 1,55ab 2,03a 1,33b 0,14 0,0094

MOI: moisture, CP: crude protein, CF: crude fiber, Ash: Ashes, EE: ether 
extract. MSE: mean standard error. Averages followed by letters, in the lines, 
differ by the Tukey test (P≤0,05)
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The tree species G. sepium evaluated in the three zones of the department did not show statistically significant 
differences for the variables of ash, either extract, crude protein or crude fiber, but it showed for the moisture 
variable that was higher in the central zone 11,61% (Table 5). 

Table 5. Bromatological analysis of the species Gliricidia sepium used in the feeding of ruminants  
in three zones of the department of Huila - Andean region (Colombia).

Zones
MSE P-value

Central Northern Western

MOI (%) 11,61a 7,50b 7,39b 1,08 0,0217

CP (%) 22,52a 24,25ª 18,79ª 1,57 0,0713

CF (%) 19,25a 17,53a 23,08a 2,33 0,2588

Ash (%) 8,99a 10,13ª 8,66a 0,51 0,1288

EE (%) 2,38a 3,18a 2,53a 1,23 0,0538

MOI: moisture, CP: crude protein, CF: crude fiber, Ash: Ashes, EE: ether 
extract. MSE: mean standard error. Averages followed by letters, in the lines, 
differ by the Tukey test (P≤0,05).

Finally, a total of 4.732 daily milk records were collected in the herds. The daily milk yield was 4,07 ±2,35 l, with 
records ranged from 1 to 15,7 l. Differences were observed (p<0,01) in the average milk production between 
zones. Northern zone showed the higher milk production (5,843 ± 0,05 l) followed by Eastern (5,787 ± 0,07 l) 
and Central (3,976 ± 0,04 l) zones. 

When forage source information was included in the model, a highly significant effect (p<0,05) for species and 
forage cutting age in the milk yield records in herd were observed. Herds with C. nlemfuensis showed the higher 
average daily milk production (5,879 ± 0,359 l), followed by G. sepium (5,545 ± 0,704 l), B. decumbens (5,266 
± 0,389 l) and H. rufa (5,192 ± 0,355). Additionally, when forage cutting age increased from 15 to 90 days, the 
average daily milk production decreased by -0,020 ± 0,007 (p-value=0,00839 l) (Figure 2).

Figure 2. Milk production records and forage cutting age regarding forages species evaluated.
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A total of 71% of Huila department soils are used for the planting of grasses and forages ( PECTIA, 2016), addi-
tional it has 11 of the 24 areas of life recorded ideal for this type of productive system (PECTIA, 2016), develo-
ped in the low (>1.200 m a.s.l.) and medium (1.200 to 2.000 m a.s.l.) (Carulla & Ortega, 2016).

Meanwhile, of the species identified for the feeding of cattle under DP systems, the “mataratón” and “guácimo” 
the most used tree species in the departament of Huila, are used by farmers due to the empirical knowledge 
they have about the nutritional quality and the indicators such as increase in the amount of milk and/or weight 
gain they observed (Pérez-Almario et al., 2021) whereas the use of Gramineae municipalities in the northern 
and western zones of the department are characterized by having traditiona grasses of the genus Brachiaria, 
especially B. decumbens, B. brizantha and C. nlemfuensis (Zuluaga, 2021). 

Compared to the evaluated Gramineae, H. rufa showed the lowest percentage of crude protein showing diffe-
rences in the central and western zones. Ramírez reported  values ranging from 7,8% to 10,1%, a result obtained 
in the northern zone (Ramírez, 2018) and González et al.(2017) reported that at two different times of the year, 
that the CP content of the H. rufa grass decreased in the dry season between 5,3 to 4,1 (González et al., 2017) 
while in the rainy season from 8,7 to 8,5, which could be affecting the CP found in this grass in the central and 
western zone, since in dry seasons it can decrease up to 1,4% (Quiroz, 2017).

The highest percentage of crude protein in C. nlemfuensis was observed in the western zone, similar to previous 
reports around 12,01 (Mahecha et al., 2022). The highest proportion of protein in this species was observed 
at 45 days after cutting proteins of 15,08%, but at the age of 55 days the protein was below 13,12 (Lopez & 
Villalobos, 2024). On the other hand, it has been reported that in dry season the nutritional content of the C. 
nlemfuensis decays due to the high temperatures and water stress presented by the plant (Martínez et al., 2016) 
as lower as 16% in drought (Villalobos & Arce, 2014).

The same trend could be observed with the protein thrown in the B. decumbens that although no differences 
were found between the evaluated zones, the ages of cuts of that species could be affecting their nutritional 
quality. For this species, the optimal nutrient composition has been found at 60 days and significantly decreases 
over this maturity time frame (Osafo et al., 2023). In this study, cutting age of B. decumbens was above 60 days, 
negatively influencing the protein content.

However, the percentage of protein identified in the Gramineae can be potentially aligned with the amount of 
protein recommended by the National Research Institute (NRC) Council (Nutrient Requirements of Dairy Catt-
le, 2021). The NRC suggests that the minimum requirement of protein for dairy cows is of the order of 8,8% and 
this for cows that require to produce 7,1 liters / day on average, with 450 kg of live weight, offering amino acids 
and continuous ammonium, which favor biological needs at the cellular level (Uzcátegui-Varela et al., 2022).

A similar value for crude protein content in G. sepium has been reported with 26,26% (Alcívar et al., 2023). 
This result could be related to the ability of legumes to adapt and use soil nutrients in dry seasons (Barros et al., 
2021), resulting in a greater  production of essential amino acids and free amino acids (Islam et al., 2021). 

The crude fiber in C. nlemfuensis was higher compared to 24,24% (Azania et al., 2021) and 25,3% (Martinez, 
2022). In the case of H. rufa Lemus et al., reported values of 36,5% of fiber in matured grass, a data that resem-
bles that thrown in this species in the western zone and similar to the observed for the north and central zones 
(Lemus et al., 2021). The variation of results found in this study may be due to the ages of regrowth. The forage 
age influences the nutritional quality of forage, according to the mature plant the leaf-stem ratio decreases 
(Maldonado et al., 2020). An increase in the age of regrowth of the C. nlemfuensis grass increases in the fiber 
content can be observed (Ferrufino-Suárez et al., 2022). 
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The crude fiber found in the G. sepium showed values below those obtained with the grasses, even so, authors 
have reported values even lower 16,17% (Ferrufino-Suárez et al., 2022) and 15,5 (Swastika et al., 2024). Likewi-
se, these results could be related to factors such as cutting age, soil characteristics and climatic conditions. For 
example, in the dry season, 24,3% crude fiber has been reported, like those obtained in the western zone. Des-
pite this, tree forage plays an important role in theruminants feeding due to its quickly degradable fiber for 
animals that consume poor quality forages (Edwards et al., 2024). Meanwhile, fiber is the fraction of food that 
determines the consumption in cattle, since the higher the value, the lower the consumption given the slow 
degradation in the rumen and the filling effect it generates (Niwa et al., 2023). 

The ash content of the C. nlemfuensis was slightly lower in the north and west zone than previous reports of 
10,98% (Mahecha et al., 2022); but even lower contents has been reported such as 6,83% at 30 days of regrow-
th, 7,93% at 45 days, and 8,74% at 60 days (Herrera-Pérez et al., 2023). The grasses collected in the western 
zone where the ash content was less affected compared to the dry season. The response of the C. nlemfuensis 
could be explained by the scarcity of mineral nutrient absorption from the soil in this pasture under conditions 
of water restriction. This scarcity may be related to the decreasing vapor pressure deficit (VPD) that has been 
shown to affect the nutrient absorption of plants (Ding et al., 2022); conversely, the ash contents of H. rufa were 
greater than 11%.

Regarding the B. decumbens, observed that the ash content of 7,62 before ensiling (Mugoti et al., 2023). Here, 
they were below 8%, likely associated to the maturity of the grasses. Since it has been observed that the leaves 
have a higher concentration of minerals, and as the plant matures, the proportion of leaves decreases relative to 
the stem. Consequently, the mineral content in the leaves diminishes as a result (Oyedele et al., 2016). Regarding 
G. sepium, have been reported an ash content of 13,8% (Swastika et al., 2024), higher than the one obtained 
in this study, but that is close to that found in the northern zone and previous report of 7,71% (Combatt et al., 
2008). As previously indicated, the mineral content in plants can vary according to the cutting period and its 
vegetative stage or low precipitation (Ding et al., 2022). 

The ether extract (EE) is considered the fraction of fat found in plant pigments and sterols. In the forage, EE is 
in both the seeds and the leaves and important for estimating the energy contribution (Katoch, 2023). For EE 
in the C. nlemfuensis pasture, other studies reported values of 1,97% (Mahecha et al., 2022). This value for C. 
nlemfuensis has been also evaluated for wet and dry seasons, and regrowth maturity without finding differen-
ces between them, and the results were higher that the value observed in this study (Núñez-Arroyo et al., 2022). 

Regarding species within the genus Brachiaria, regrowth ages of 45 and 55 days exhibited EE greater than 3%. 
Additionally, the fat content of B. decumbens reached 4,2% during the dry season (Núñez-Arroyo et al., 2022), 
contrasting with the findings of this study. The percentage content and composition of fatty acids can vary de-
pending on the species and drought conditions (Núñez-Arroyo et al., 2022).

The species G. sepium showed an EE of 2,69%, similar to other reports. However, evaluations of EE at different 
cutting heights showed that EE at lowest height (70 cm) was 4,49% whereas at the highest height (110 cm) was 
5,69% (Ferrufino-Suárez et al., 2022). The differences in the chemical composition of legumes are related to the 
genetic characteristics of each plant, such as the differential absorption of nutrients and the conversion of pho-
tosynthetic metabolites, climatic and soil conditions, or even different states of maturity of the leaves.

In terms of climatic conditions, studies indicate that an increase in average temperature can lead to forage 
crops becoming more fibrous and less protein-rich. The projected increase in average temperatures, estimated 
at least 2°C, implies that cattle will require more feed volume to reach the expected productivity. Additionally, 
the climate change will cause a reduction in the quality of grasses, resulting in lower protein content, increased 
fibrousness, and consequently, longer digestion times.
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The cutting age is directly related to the fiber content in the plant as well as the leaf/stem ratio, leading to de-
crease the forage source quality and digestibility. The Brachiaria spp. and C. nlemfuensis were the most used 
forages sources between herds, with 39,14 ±15,98 and 49,17 ± 21,14 average cut days respectively. However, 
the observed high variability in the forage cut days reflected the diverse climatic conditions and the limited soil 
management. Either early or late forage cut interact with several environmental factors, but, if traditional ex-
tensive livestock farming is also considered, the application of improvement strategies to enhance productivity 
will be limited. Therefore, initial efforts to evaluate the forage sources quality and the continuous daily milk 
record will be relevant decision-making tools for farmers in this region of Colombia.

CONCLUSIONS

The species Hyparrhenia rufa, Cynodon nlemfuensis, Brachiaria decumbens, and Gliricidia sepium were iden-
tified as the most commonly used forage species for feeding dual-purpose cattle in the central, northern, and 
western zones of the Huila Department. This selection is based on their availability, adaptability to local agro-
ecological conditions, and acceptable nutritional value, making them a fundamental component for the sustai-
nability of livestock systems in these regions.

It was found that the nutritional composition of these grasses and forages is strongly influenced by cutting ma-
nagement in the herds, particularly the frequency and regrowth age at which cutting is performed. Inadequate 
cutting management can reduce nutritional quality, affecting parameters such as crude protein content, neutral 
detergent fiber (NDF), and digestibility, which directly impacts herd productivity efficiency.

The species G. sepium, in particular, showed a high protein content in the three evaluated zones (p>0.05), sug-
gesting good adaptation to the region’s edaphoclimatic conditions, as well as a remarkable ability to maintain its 
nutritional value even during the dry season. This positions it as a strategic alternative for protein supplemen-
tation during periods of low forage quality availability.

Furthermore, it was observed that an increase in forage cutting age had a significant negative effect (p<0.01) on 
daily milk production, highlighting the importance of implementing more frequent and species-specific cutting 
schedules to preserve nutritional quality. This finding reinforces the need for producers to adopt more efficient 
management practices based on technical criteria, enabling them to maximize system productivity without 
compromising animal health or the sustainability of the production system.

The study emphasizes the need to integrate planned forage management strategies and proper selection of spe-
cies adapted to each agroecological zone, in order to optimize milk production in dual-purpose cattle systems 
in the Huila Department.
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