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Abstract

Objective: The objective of this research was to determine the influence of the topographic condition of a grazing area
on the productive performance of Megathyrsus maximus (Jacgs.) B.K. Simon & S.W.L. Jacobs in Convento parish,
Chone canton, Manabi province, Ecuador.

Materials and Methods: Three topographic conditions were studied: upper (C1), middle (C2) and lower (C3). The
trial was developed in the rainy season between February and May, under the farmer’s management conditions. The
variables were: cutting time, biomass, leaf/stem ratio and yield.

Results: The first cutting was done at 30 days under all conditions, the second cutting in C1 maintained the same
interval, unlike C2 and C3, which was 75 days. In addition, a third cutting (50 days) was achieved in C1. Biomass was
affected by condition, being statistically different (p < 0,05). Cl showed a higher average, with 1,43 kg/m?. On the
contrary, leaf/stem ratio had a similar performance under all conditions.

Conclusions: The yield of M. maximus was determined by the production and the area occupied on the slope. The
productive estimation of the grass in areas of irregular topography is determined by the topographic condition of the

region, and is related to cutting times and pasture development.
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Introduction

In Latin America, animal husbandry plays a
substantial role because of its contribution to the
economy, food security and poverty reduction
(Norberg, 2020). According to INEC (2020),
Ecuador has 39,7 % of the area dedicated to
agricultural production, cultivated or occupied by
pasture. According to Leon et al. (2018), the most
cultivated forage is Megathyrsus maximus (Jacgs.)
B.K. Simon & S.W.L. Jacobs.

Although this grass shows wide plasticity, it
does not always show good yields under adverse
edaphic and management conditions (Machado,
2013). Its productive potential is conditioned by
the environment, mainly by rainfall, according
to references by Polo (2021), especially when it
is established on hillside soils, where there is low
recovery capacity due to erosion (Quiroga et al.,
2020) or poor management of grazing areas (Gersie
et al., 2019). According to Azevedo-Martuscello et
al. (2012), there is research dedicated to selecting
genetic material that is adapted to unfavorable
environments.

Biomass production in the tropics is based on
the forage production season (Benavides-Cruz
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et al., 2021). In the rainy season there is forage
surplus, and in the dry season there is a shortage
(Nufiez-Delgado et al., 2019). To all this extensive
grazing is added. For much of the year, soils remain
dry, as there is no irrigation system (Zamora-Pedraza
and Lopez-Acosta, 2017).

Megathyrsus produces biomass in semi-arid
environments, where there is a prolonged dry
season (Pereira et al., 2022), although in these
environments yields are low and lack nutritional
quality (Lopez-Vigoa et al., 2017). In pastures
dedicated to grazing, low productivity and gradual
degradation have been observed, for which it is
important to study this genus in a grazing system
and on soils of low or moderate fertility (Onyeonagu
and Ugwuany, 2012).

The Chone canton, in the Manabi province, has
53,5 % of the total area cultivated with pasture. The
mainspecies found is M. maximus (Instituto Espacial
Ecuatoriano, 2013). Its presence as the dominant grass
on the soils of Chone, where areas of heterogeneous
topography, irregular rainfall distribution and poor
pasture management predominate, are adverse
conditions that require the application of techniques
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that allow to establish, adequately, the time of
cutting, days of rest, size of paddocks, animal load,
biomass production and yield that leads to correct
management of the pasture (Gersie et al., 2019).
The objective of this research was to determine
the influence of the topographic condition of a
grazing area on the productive performance of
M. maximus, in the Convento parish of the Chone
canton, Manabi province, Ecuador.

Materials and Methods

Location. The study was carried out at the El
Suspiro farm, in the Convento parish, Chone canton
-Ecuador, located at -0,283333 South latitude and
-80,05 West longitude, at an altitude of 183 m above
sea level.

Edaphoclimatic conditions. The area has
a dry subtropical climate and a predominantly
mountainous system with cultivated pasture areas
with slopes between 25 and 45 %. Annual rainfall
is approximately 1 200 mm, concentrated between
January and April. The soil has a shallow clayey
texture, of little depth, which can be between 35
and 10 cm, depending on the slope.

Pasture conditions. The pasture was established
on a hillside, on a slope of approximately 35 %,
which has three different conditions. The first (C1)
corresponds to the upper part of the slope, which
covers a convex section. The second (C2) is located
in the intermediate part, between the upper part and
the lower part, and the third (C3) corresponds to the
concave section of the irregular topography, which
also shows cracks due to runoff. Figure 1 shows the
different conditions.

Research design. The trial was developed in a
plot established with M. maximus during the rainy
season between February and May, 2022. The plot
was stratified according to slope. Each condition
had a 100-m? plot, without altering the farmer’s
management. The start of the trial began with a
homogenizing cutting, 10 cm above the ground. In
each plot, growth levels were identified at the time
of cutting or harvesting.

Evaluated variables

* Biomass. It was carried out by means of gauging,
with a frame of one square meter. Each sample
was taken randomly and in triplicate.

 Yield. It was determined in tons of green matter
per hectare (t GM/ha) through the sum of the
harvests carried out during the experiment, by
weighting the obtained biomass in each condition.

» Cutting time. Cutting time (days) was estimated at
the time the pasture reached a height of 90-100 cm.

» Leaf/stem ratio. It was determined by the ratio
of the weight of the leaves and stems of the grass
stock.

Statistical analysis. The evaluated variables
for each plot were tabulated and analyzed using
descriptive statistics. In addition, a comparison of
yield among the different topographic conditions of
the hillside was carried out by means of variance
analysis. The statistical program Infostat® was used
as data processor.

Results and Discussion

The timing of M. maximus cutting on a slope
is determined by the conditions of the slope and

Figure 1. Diagram of the topographic conditions considered in the study.



the rainy season. Table 1 shows that cutting con-
ditions occurred at 30 days, independently from
slope condition. However, in the second cutting, C1
maintained the same cutting time, and in the other
conditions it took 75 days for the plant to reach the
characteristics for making the cut. Under these con-
ditions, topography could be an influential factor,
as it refers to areas of moisture accumulation and,
therefore, higher forage production (Bailey et al.,
2015). In addition, a third cutting was achieved in
Cl, suggesting that this area presents differences
that cause the plant to show better performance.

Table 1. Estimated cutting time (days) of M. maximus
under the different conditions.

Condition [ Cutting 2" Cutting 3* Cutting
Cl 30 30 50

Cc2 30 75 -

C3 30 75 -

C1: corresponds to the upper part of the slope that encompasses
a convex section, C2: located in the intermediate part between
the upper and lower part, C3: corresponds to the concave
section of the irregular topography

Having different cutting times suggests that
the condition of the grazing area influenced the
development of the pasture, due to the slope factor,
including soil type and genetic potential of the
plants (Vargas-Burgos et al., 2014). Although
M. maximus 1is characterized by withstanding
extensive droughts (Alvarez-Perdomo et al., 2016)
and, therefore, tolerance to dehydration, it is
supposed that there is increased water uptake and
loss because it has very dense and deep roots.

Regarding biomass, there were statistical
differences (p < 0,05), so the condition had effects
on green biomass production. Cl presented a
higher average, with 1,43 kg/m? higher than the
other conditions. This result is different from the
report by Kelly et al. (2008), who stated that the
topographic gradient and soil constitution are
shallower and less productive in the upper part, and
deeper and more productive in the lower part.

The resulting values are higher than those re-
ported by Cedefio-Villamar et al. (2022), when
evaluating Megathrysus cultivars at different stag-
es of physiological maturity. The leaf/stem ratio
did not show statistical differences, although the
highest average was reached by Cl with 0,75. In
both variables, the averages decreased depending
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on condition, which is related to the phenological
stage of the grass, which when approaching flower-
ing causes a decrease in the ratio of leaves to stems
(Martin et al., 2014).

Table 2. Average biomass and leaf/stem ratio of
M. maximus under the different conditions.

Condition Biomass, kg GM/m? Leaf/stem ratio
Cl 1,43 0,75
C2 1,35% 0,71
C3 0,81° 0,66
P - value 0,03 0,40
SE + 0,14 0,05

Different letters in the same column indicate statistical diffe-
rences p < 0,05

Cl: corresponds to the upper part of the slope that includes a
convex section, C2: located in the intermediate part between
the upper and lower part, C3: corresponds to the concave
section of the irregular topography

The yield of M. maximus grass under the
conditions of a traditional farm, where there are
grazing areas on slopes and different conditions,
must be estimated accurately, if it is taken into
account that there is surplus in the rainy season
(Nuiez-Delgado et al., 2019).

The differences among the various conditions
according to the area of the plot in which it participates
and the production of green biomass in each cutting
are shown in table 3. In C2, 16,5 t/ha were reached,
which is higher than the other conditions. This may
be due to the larger area. However, with half the area
Cl1 reached 12,8 t/ha, as well as higher production
per area unit and leaf/stem ratio (table 2). The yield
of all conditions and cuttings made during the trial
reached 35,6 t of MV/ha.

Table 3. Estimated green matter (GM) yield, considering
the estimated area of each condition in the plot

under study.
Condition Weighted area  Yield, t GM/ha
Cl 0,25 12,8
C2 0,5 16,5
C3 0,25 6,3
Total 100 35,6

C1: corresponds to the upper part of the slope covering a
convex section, C2: located in the intermediate part between
the upper and lower part, C3: corresponds to the concave
section of the irregular topography
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Conclusions

The M. maximus yield was determined by the
production and the area it occupied on the slope.
The productive estimation of the pasture in areas
of irregular topography was calculated by the topo-
graphic condition of the area, and is related to cut-
ting times and grass development.
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