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Vegetative and reproductive behavior of Brachiaria decumbens cv. 
Basilisk under different shade levels
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A field trial was conducted to study the morphological, productive, and reproductive characteristics of signal grass (Brachiaria decumbens 
cv. Basilisk), cultivated at 30 and 50 % shade and full sunlight. For the shade trials, black polyethylene was used because it retains the 
incident light. Biomass production (t ha-1), percentage of dry mass/plant (%), plant height (cm), number of plants/m2, weight of roots/plant  
(g/plant), index of specific foliar area (cm2/g), number of spikes/ha, and seed production (t ha-1) were assessed. The biomass production and 
the number of plants/m2 were similar in all the trials. In the shade environments, the plants had lower percentage of dry mass (22.01 and 
23.24 %) and they differed (P < 0.05) from the trial at full sunlight (25.38 %). The shade levels (50 and 30 %) stimulated the root growth 
(7.31 and 4.59 g/plant), contrary to the plants at full sunlight (2.80 g/plant). The height and the index of specific foliar area reached higher 
values (72.80 cm and 111.62 cm2/g), with 50 % shade and they differed from the rest of the trials. The number of spikes/ha did not show 
differences between the trials, and varied between 344 and 621 thousands. The seed production was higher (P < 0.05) with 50 % shade 
and reached 0.054 t ha-1 in the first productive cycle. Brachiaria decumbens cv. Basilisk had favorable performance in the different shade 
levels. The further evaluation of the seed production potential in this species is recommended under the conditions of this study, with larger 
number of productive cycles.
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It is unquestionable and well-known the importance 
of pastures for cattle production in the tropics. Santos 
et al. (2009) linked this fact with the low cost of 
pasture production in this region. However, according 
to the phenology of tropical forages and the climate 
conditions throughout the year, pasture production 
is seasonal; thus, animal production responds to this 
behavior.

In the globalized world, within the context of a 
competitive cattle production, this problematic is 
discussed and studied, with the aim of developing 
management and animal production systems that allow 
market stability. In tropical conditions, systems should 
be productive and sustainable, demanding investment 
in new technologies and viable production processes 
from the environmental point of view (Neto et al. 
2010).

Agricultural silvopastoral systems, as associated or 
mixed method, are one of the most sustainable forms 
of land utilization. They are also known as systems of 
agriculture-livestock-woods integration (Santos et al. 
2010) and they emerged as a technique permitting to 
enhance the use of natural resources, providing integrated 
goods and services. In these systems, the microclimatic 
variations hamper the definition of adequate practices 
of management of forage plants from the subforest. 
Martuscello et al. (2009) noted that the modifications 
in light environment affect significantly the productivity 
of grasses in these systems. 

Cattle activity in Brazil is supported on around 
180 million of pasture hectares. The Brachiaria genus 
occupies around 85 % of this area, and Brachiaria 
decumbens Stapf 55 % out of that total (Fonseca et al. 
2006). Due to the excellent adaptation of this genus to 
the Brazilian ecosystems in monoculture, it is necessary 
to study the response of this forage to the application 
of production technologies more compatible with the 
environment, as the agricultural silvopastoral systems, 
where the interaction between the plant and the 
environment is more complex. 

The objective of this work was to study the 
morphological ,  productive and reproductive 
characteristics of Brachiaria decumbens cv. Basilisk in 
different shade levels. 

Materials and Methods

The trial was developed at the Experimental Farm 
“Profesor Hamilton Abreu Navarro”, in the Institute 
of Agrarian Sciences of the Federal University of 
Minas Gerais in Montes Claros, Minas Gerais, Brazil. 
This facility is between the 16 º 51’38" of latitude and 
44º55’00" of longitude, on dystrophic latosolic red-
yellowish soil (EMBRAPA 1999). 

The signal grass sowing was conducted by the 
sprinkling method on December 8, 2009, in an area 
with previous land preparation, plowing and two 
harrow passes. Six kilograms of pure viable seeds 
were used as dose for the sowing. The trials were 
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established immediately after emergence (December 
22, 2009), in a homogeneous area. They consisted in 
having 30 and 50 % shade and keeping plants at full 
sunlight as experimental control. In order to implement 
the trials without sunlight, black fabric was used for 
shade, having 30 and 50 % of retention of the incident 
light. The experimental area in each trial was of 60.0 m2 
(20.0 m x 3.0 m) and the distance between them was of 
5 m. The trials were oriented from East to West, leaving 
edge effect on both sides of the plots to guarantee that 
in the interior there were the wanted shade levels. The 
shade fabrics were put 1.5 m above the soil and they 
were held with wire to the wood stakes that support the 
structure. A complete randomized design was used with 
15 repetitions per trial.

The trial was performed in the rainy season, although 
during it, there was drought in the rainy season, with 
days of intense heat and sunlight (Indian summer). Table 
1 shows the behavior of some meteorological variables 
during the experimental period. The rainfall did not 
surpass 50 mm in January and February. 

Month/year Maximum temp. 
(°C)

Minimum temp. 
(°C)

Rainfall 
(mm)

Water accumulation in 
the soil (mm)

December/2009 29.1 18.7 384.5 68.5
January/2010 29.1 19.5 31.3 43.9
February/2010 29.8 19.9 48.2 22.5
March/2010 29.8 19.2 249.5 66.8

Table 1. Average monthly values of maximum temperature, minimum temperature, pluviometric rainfall 
and water accumulation in the soil (mm) during the experimental period

Source Automated Meteorological Station (INMET) of Montes Claros-MG

The samplings were performed 81 d after the 
emergence in the central area of each trial. In order to 
limit the sampling area, a square frame of 0.25 m2 was 
used at random. Biomass production (t ha-1), percentage 
of dry mass/plant (%), plant height (cm), number of 
plants/m2, weight of the roots/plant (g/plant), index of 
specific foliar area (cm2/g), number of spikes /ha and 
seed production (t ha-1) were assessed.

In order to determine the plants per m2, they were 
counted in each experimental unit of sampling. The average 
height of the plants within the frame was measured with 
a ruler graduated in centimeters. All the plants from the 
sampling area were cut for the biomass production. In all 
the instances, the spikes were separated. These materials 
were weighed individually in a precision balance. They 
were deposited in paper bags previously conditioned and 
were put in a forced air circulation oven. After 72 h, they 
were weighed anew to calculate the dry mass.

In order to determine the index of specific foliar area, 
the third leaf of a plant was used in each repetition. Its 
length and latitude were measured with a ruler graduated 
in centimeters. The measured material was put in a forced 
air-circulation oven to determine the dry weight. The 

formula of Dias-Filho (2001) was used to calculate the 
index of specific foliar area:

Index of specific foliar area = A/DW
Where,
A = leaf area 
DW = dry weight of the leaf 
The variables number of plants/m2 and number of 

spikes/ha were subject to test of normality (Shapiro and 
Wilk’s) and homogeinity (Levene’s) and the statistical 
processing was performed through analysis of variance 
to compare the confidence intervals. Student‘s t test  
(P < 0.05) (Banzatto and Kronka 1992) was used in each 
indicator under study.

Results and Discussion

The number of plants/m2 did not have differences 
between the trials at shade and full sunlight. The plants 
exposed to the sunlight and with 30 % shade showed  
(P < 0.05) lower height (54.87 and 60.53 cm) compared 
with those of 50 % shade, and they did not differ 
statistically between themselves (figure 1).

The adaptation of the pastures to the light intensity 
variation is related, mainly, to the morpho-physiological 
and ecophysiological changes in the plant. Gobbi (2007) 
found out that the rise in the shade levels in cut systems 
decreased linearly the tuft density (number/m2) in 
grasslands of B. decumbens. The culture of several grass 
species at different sunlight reduction levels showed 
that the plants reached greater height and have longer 
stems (Morita et al. 1994). Skuterud (1984) considered 
this response as a form of compensation for the light 
deficiency. 

In general, plants respond to adverse environmental 
conditions through modifications in their growth rate 
and changes in the nutrient mobilization. These 
transformations constitute defense mechanisms 
to reduce to the minimum the growth limitations, 
caused by certain individual factor. The length of 
the stems and the petioles in shaded plants is higher, 
as well as the total foliar surface (Lambers et al. 
1998).

Samarakoon et al . (1990) noted that these 
morphological changes in the shade conditions have 
as objective to compensate the light deficiency. The 
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Figure 1. Number of plants/m2 and plant height (cm) of Brachiaria decumbens cv. Basilisk, grown under different 
conditions of shade and at full sunlight

low light availability affects the photosynthesis and 
diminishes the capture of carbon for plant growth 
(Lambers et al. 1998).

The plants of B. decumbens cv Basilisk, cultivated 
in the trials with 30 and 50 % shade, showed lower  
(P < 0.05) percentages of dry mass compared with those 
grown at full sunlight (figure 2). The grasses cultivated 
under shade tend to be  succulent, with lower percentage 
of dry mass, due to their slower growth and the reduced 
rate of water loss by the plant tissues (Castro et al.1999 
and Peri et al. 2007).

Studies of Gobbi (2007) showed that the Basilisk 
cultivar of B. decumbens had significant linear 
reduction in the percentage of dry mass according to 
the shade, for the levels of 50 and 70 %, compared 
with the trial at full sunlight. Castro et al. (1999), 
by submitting this cultivar to a light decrease with 
artificial shade at 30 and 60 %, found decline of 
31 and 46 % in the production of dry matter. In 
silvopastoral systems, Paciullo et al. (2007) reported 
decline of 53 % in forage production, with 65 % 
shade. When the shade reached only 35 %, the 
decline was of 8 %. 

Figure 2. Dry mass/plant (%) of Brachiaria decumbens cv. Basilisk grown under different conditions of shade 
and at full sunlight

The photonic flow at which plants reach the light 
compensation point vary according to the species and the 
microclimatic conditions. These factors also determine 
the photosynthetic activity in plants that grow at full 
sunlight or at certain shade levels (Taiz and Zeiger 2009). 
In shaded plants, the values to reach the compensation 
point are lower than in those exposed to full sunlight 
because their respiration rate is much lower, thus, a small 
rate of liquid photosynthesis is enough to equilibrate the 
rates for the CO2 exchange.

The total biomass production of the aerial part did 
not show differences between the trials (figure 3). The 
shade levels under study stimulated the root biomass 
of the plants and differed (P < 0.05) from those at full 
sunlight (figure 4).

The moderate water deficit, such as the drought 
during the trial, should affect the growth of the 
root system (Taiz and Zeiger 2009). The superficial 
soil layers are the first in drying when there is 
water deficit. The plants exposed to this stress 
show preferential growth of the root toward the 
soil areas that remain wetter. This performance 
can be considered (Taiz and Zeiger 2009) a defense 
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Figure 3. Biomass production (t DM ha-1) of Brachiaria decumbens cv. Basilisk, grown under  different condi-
tions of shade and at full sunlight

Figure 4. Root weight (g/plant) of Brachiaria decumbens cv. Basilisk grown under different conditions of shade 
and at full sunlight

mechanism of the plant against the drought.
However, other works prove that the production 

of roots in grass species such as signal grass, which 
has fasciculate root growth, is affected when grown in 
environments with more than 50 % shade. Martuscello 
et al. (2009) studied the reduction in the production of 
roots from three grasses (B. decumbens vc. Basilisk and 
B. brizantha vc. Marandú and Xaraés) in response to 
the rise in the shade levels. In all the instances, it was 
proved the fall in root production, from 45 to 65 %, with 
cultivation using 50 % shade, and from 73 to 93 % when 
the shade was increased at 70 %.  

The plants of B. decumbens cv Basilisk attained the 
highest indices of specific foliar area, when grown with 
50 % shade, thereby differing (P ˂ 0.05) from the rest 
of the light intensity levels (figure 5).

Ribaski et al. (1998) suggested that the presence 
of shade with the use of the tree component in grazing 
areas has significant influence on the performance 
of the specific foliar area of the grasses cultivated in 

silvopastoral systems. The index of specific foliar area 
reflects the modifications in size and shape of the leaves, 
in response to the light changes. 

Usually, shaded leaves have higher length and 
width and they are thinner than those produced under 
high light intensities (Dias Filho 2001). Besides 
these changes, Neto et al. (2010), highlighted the 
area, the thickness, and the orientation of the foliar 
layer, the length of the stem, the number of leaves, 
and the leaf-stem ratio, as changes in the plants in 
shade environments that affect the forage amount 
and quality.

The rise in the index of specific foliar area in grasses 
grown under shade is of great interest, because it is 
associated with the shade tolerance of the plant (Alonso 
et al. 2006). Ribaski (1999) noted that the highest index 
of specific foliar area imply rise in the capacity of light 
intersection by the plant. Maybe, this is a mode of 
increasing the photosynthetically active surface, which 
ensures the more efficient use at low light intensities. 
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Figure 5. Index of specific foliar area of Brachiaria decumbens cv. Basilisk grown under different conditions 
of shade and at full sunlight
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Mota (2009) found that plants grown under shade 
(Andropogon gayanus cv Planaltina and Panicum 
maximum cv Tanzania) have physiological changes 
with rise in chlorophyll a. This allowed better use of the 
light in this environment. Soares et al. (2009) noted the 
increase in the foliar nitrogen concentration as response 
to the shade, where the plant reduces the dry mass 
percentage to accumulate water, minerals, and other 
components, and produces chlorophyll a. 

The spike number/ha did not show differences  
between the plants cultivated under shade and at full 
sunlight (figure 6). According to Ryle (1961), the 
blooming of grasses seems to be influenced by the 
light intensity, even when the culture conditions are 
favorable for blooming. Castro et al. (2000) observed, 
for the genus Brachiaria, that environments with low 
light intensity do not affect the density of inflorescences. 
These authors reported that the rise in the shade levels 
inhibited progressively the blooming of P. maximun. 
However, for Setaria sphacelata, the response was the 
opposite, it increased the flowering as the luminosity 
was diminished.

The seed production was higher (P < 0.05) in the 

plants that grew with 50 % shade. The trials at full 
sunlight and at 30 % did not show differences between 
them (figure 6). Contrary to these results, Ovalle and 
Avendaño (1994) reported delay in all the phenological 
stages of the grasses and legumes exploited in the tree 
cover of Acacia caven, with 80 % shade. Oliveira and 
Humphreys (1986) noted that the shade contributed 
to decrease the pasture seed production, by reducing 
the number of inflorescences in the varieties Aruana, 
Makueni and Marandú.

In B. decumbens, Castro and Carvalho (2000) 
also observed reduction in the average production of 
inflorescences in terms of shade (0, 30, 60 %). However, 
the seed production in shade environments should be 
analyzed with higher number of production cycles. Its 
study should include the tests of viability and the vigor 
of the seeds produced. 

The outcomes of this work show favorable 
performance of Brachiaria decumbens cv. Basilisk 
when grown under shade.  In these conditions, index 
of specific foliar area, the root biomass, the plant 
height and the seed production are stimulated. It is 
recommended to further evaluate the potential of seed 

0,00

200,00

400,00

600,00

800,00

1000,00

Pleno sol 30% 50%

No de espigas/ha (mil)

0,000
0,010
0,020
0,030
0,040
0,050
0,060
0,070
0,080

Pleno sol 30% 50%

Figure 6. Spike number/ha (x103) and seed production (t ha-1) in Brachiaria decumbens cv. Basilisk grown under 
different conditions of shade and at full sunlight  

    Full sunlight                  30% of shade                          50% of shade

    Full sunlight  30%      50%     Full sunlight  30%        50% 

   
 S

A
FI

 (c
m

2  g
-1

) 



90 Cuban Journal of Agricultural Science, Volume 46, Number 1, 2012.

production of this species in the conditions of this 
study with higher number of productive cycles.
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