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The objective of this work was to determine the structural components and the forage supply in 
ryegrass pastures managed at different heights. A 
(5, 10, 15, and 20 cm) and one with the absence of grazing (30 cm) was adopted. Four repetitions 
were carried out, totaling 20 experimental units.
Estanzuela 2
the sampling was performed, and the material was separated into fractions of dead material, leaves 
and stems+ sheaths. Dry matter production increased linearly in respo
increase of 399.76 kg ha
increase in management heights also caused a linear increase in litter deposition. For each centimeter 
of increase in the mana
leaf/stem ratio presented a quadratic behavior in response to the increase in pasture management 
heights, so that the lowest leaf/stem ratio was observed at the estimated grazing heig
The study showed that the higher the pasture height, the higher the dry matter yield, the greater the 
availability of forage, and consequently the better the animal performance.
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INTRODUCTION 
 
A major focus of the scientific community has been directed 
towards the sustainable use of natural resources, especially soil 
and water, since the maintenance of the quality of these 
resources is essential for the growth and development of plants 
and the sustainability of agricultural systems (Araujo 
2010). In this context, studies involving pasture management 
in systems under grazing become relevant, especially in the 
sense of preventing erroneous practices such as overgrazing 
(Nabinger et al., 2009). In the case of grazing management, the 
forage mass can be spatially arranged in an infinite form of 
combinations of height and volume density, influencing the 
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ABSTRACT 

The objective of this work was to determine the structural components and the forage supply in 
ryegrass pastures managed at different heights. A randomized block design with four grazing heights 
(5, 10, 15, and 20 cm) and one with the absence of grazing (30 cm) was adopted. Four repetitions 
were carried out, totaling 20 experimental units. Sixty days after the emergence of ryegrass cv. 
Estanzuela 284, grazing began with the use of four sheep testers, grazing for 45 days. Subsequently 
the sampling was performed, and the material was separated into fractions of dead material, leaves 
and stems+ sheaths. Dry matter production increased linearly in respo
increase of 399.76 kg ha-1 for each centimeter increase in pasture management height. However, the 
increase in management heights also caused a linear increase in litter deposition. For each centimeter 
of increase in the management height, a deposition of 62.96 kg ha
leaf/stem ratio presented a quadratic behavior in response to the increase in pasture management 
heights, so that the lowest leaf/stem ratio was observed at the estimated grazing heig
The study showed that the higher the pasture height, the higher the dry matter yield, the greater the 
availability of forage, and consequently the better the animal performance.

This is an open access article distributed under the Creative Commons Att
use, distribution, and reproduction in any medium, provided the original work is properly cited. 

A major focus of the scientific community has been directed 
towards the sustainable use of natural resources, especially soil 

water, since the maintenance of the quality of these 
resources is essential for the growth and development of plants 
and the sustainability of agricultural systems (Araujo et al., 
2010). In this context, studies involving pasture management 

under grazing become relevant, especially in the 
sense of preventing erroneous practices such as overgrazing 

In the case of grazing management, the 
forage mass can be spatially arranged in an infinite form of 

and volume density, influencing the  
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quantity and quality of forage
(Carvalho et al., 2001). Thus, the importance of evaluations 
that allow a better understanding of the pasture structure’s
formation is evidenced by the fact that the same forage mass 
can be obtained with different heights and / or structures and 
vice versa. According to Rocha 
of the proportion of plant components, especially the leaf/stem 
ratio, is important in the comparison between cultivars and 
forageablespecies, since they can affect the weight gain of 
grazing animals. The ryegrass (
hibernal grass, which stands out becauseofits high nutritional 
value and forage production during the cold period of the year, 
being cultivated in all of the southern region of Brazil, in 
addition to being recommended as a winter
(Carvalho et al., 2010). In sheep raising, its use has been 
indicated to correct the losses c
and is recommended for the termination of young sheep, 
mainly in the annual breeding season
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The objective of this work was to determine the structural components and the forage supply in 
randomized block design with four grazing heights 

(5, 10, 15, and 20 cm) and one with the absence of grazing (30 cm) was adopted. Four repetitions 
Sixty days after the emergence of ryegrass cv. 

of four sheep testers, grazing for 45 days. Subsequently 
the sampling was performed, and the material was separated into fractions of dead material, leaves 
and stems+ sheaths. Dry matter production increased linearly in response to grazing heights with an 

for each centimeter increase in pasture management height. However, the 
increase in management heights also caused a linear increase in litter deposition. For each centimeter 

gement height, a deposition of 62.96 kg ha-1 of litter was verified. The 
leaf/stem ratio presented a quadratic behavior in response to the increase in pasture management 
heights, so that the lowest leaf/stem ratio was observed at the estimated grazing height of 15.6 cm. 
The study showed that the higher the pasture height, the higher the dry matter yield, the greater the 
availability of forage, and consequently the better the animal performance. 
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of forage ingested by the animal 
Thus, the importance of evaluations 

that allow a better understanding of the pasture structure’s 
formation is evidenced by the fact that the same forage mass 
can be obtained with different heights and / or structures and 
vice versa. According to Rocha et al (2007), the quantification 
of the proportion of plant components, especially the leaf/stem 

o, is important in the comparison between cultivars and 
forageablespecies, since they can affect the weight gain of 

The ryegrass (Loliummultiflorum Lam.) is a 
hibernal grass, which stands out becauseofits high nutritional 

production during the cold period of the year, 
being cultivated in all of the southern region of Brazil, in 
addition to being recommended as a winter-spring grass 

., 2010). In sheep raising, its use has been 
indicated to correct the losses caused by forage seasonality, 
and is recommended for the termination of young sheep, 
mainly in the annual breeding season, with labor during 
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winter/spring (Ribeiro et al., 2009). However, its use basically 
comprises the direct grazing without any application of 
suitable pasture management techniques, which could provide 
an optimization of structural components of the pasture that 
allow greater animal gain. Managing pasture at lower heights, 
while reducing leaf/stem ratio, may also reduce the supply of 
forage to animals. In the case of ryegrass used for sheep 
grazing, the recommended values of grazing heights are not yet 
consolidated, and there is a need for further studies to 
determine the change in the structural components of this 
pasture as a function of height management (Confortin et al., 
2013). Therefore, the objective of this work was to determine 
the structural components and the supply of forage in ryegrass 
pastures managed at different heights. 
 

MATERIAL AND METHODS 
 
The study was carried out at the school’s farm (Fazenda 
Escola) and at the Horticulture Sector of Universidade Federal 
do Pampa – at Uruguaiana Campus. A randomized block 
design with four grazing heights was adopted: 5; 10; 15 and 20 
cm; and one with the absence of grazing (30 cm). Four 
repetitions were carried out, totaling 20 experimental units. 
The ryegrass cv. Estanzuela 284 was sown on May 10, 2013 in 
the no-till farming system after desiccation of the area with 
herbicide and the aid of a continuous-flow planter, using a 
density of 25 kg of viable pure seeds per hectare, with seed 
quantity corrected as a function of its cultural value, together 
with 288 kg ha-1 of NPK fertilizer (formulation 04-17-27). The 
soil of the area is classified as HaplicPlintosoil(Embrapa, 
2006) and presented characteristics determined by means of 
soil analysis: pH in water – 6.21; P (Mehlich) – 9.35 mg/dm3; 
K (Mehlich) – 0.24 cmolc / dm3; Ca2+ (KCl 1 mol/L1) – 7.96 
cmolc/dm3; Mg2+ (KCl1 mol/L) – 4.90 cmolc/dm3; Al3+ (KCl 1 
mol/L) – 0.00 cmolc/dm3; H+Al (calcium acetate 0.5 mol/L) – 
2.32 cmolc/dm3; sum of the bases–13.10 cmolc/dm3; CEC –
15.42 cmol/dm3; V – 84.95%, organic matter (Boyocus 
Method) – 23.24 g/dm3; sand – 437.40 g/kg; silt –341.60 g/kg 
and clay – 221.00 g/kg. 
 
At 60 days after the emergence of the plants, grazing began 
with the use of Criollobreed testsheep in picket fences, in the 
continuous grazing system, besides the use of regulating 
animals to maintain the desired height of the pasture. The 
grazing height was measured daily using a ruler during the 45 
days of the grazing period. After the animals were removed 
from the pasture area, a metal square with a known area (0.25 
m²) was sampled and randomly launched twice in each 
experimental unit. All the material contained in the interior 
was collected by cutting the plants at ground level. In the 
laboratory, the separation of the sampled botanical material 
was carried out to obtain its composition. The material was 
separated into the following categories: dead material, leaves 
and stems + sheaths. After separation, the samples were 
submitted to oven drying with forced air circulation for 72 
hours at 55°C. The dry matter (DM) production values were 
expressed in kg ha-1. The dead material was considered to be 
the litter deposited, while the leaf/stem ratio was obtained from 
the ratio between the dry weight of leaves and the dry weight 
of stem. The available dry matter was considered as the sum of 
leaves and stem+ leaf sheaths. The data was submitted to 
variance analysis and the means were compared using 
regression analysis by testing the linear and quadratic models. 
The highest significance level and the highest coefficient of 

determination were used to choose the model (Pimentel-
Gomes, 2009). 
 

RESULTS AND DISCUSSION 
 
There were significant differences in thedry matter production, 
litter deposited and leaf/stem ratio depending on the pasture 
management heights. The dry matter yield increased linearly in 
response to grazing heights (Figure 1), with an increase of 
399.76 kg ha-1 for each centimeter increase in pasture 
management height. This result is desirable for the 
performance of the animals because the greater the availability 
of forage, the greater the opportunity to select the most 
nutritive fractions of the pasture and the better the animal 
performance. However, when there is excessive supply of 
forage, losses occur due to the aging of the forage, which 
causes an increase in the content of Neutral Detergent Fiber 
(NDF) due to the reduction of cellular content and increase of 
the cell wall in the plant cell. The increase in NDF contents 
may limit dry matter intake due to the filling effect, triggering 
the reduction in forage digestibility and in animal performance. 
At the same time, as the age of forages increases, there is also 
an increase in lignin content in the forage offered to the 
animals, which has negative correlation with forage 
digestibility and ruminant diet (Van Soest, 1994). The study of 
the effects of grazing heights on a forage supply in hibernal 
pastures is relevant because,due to the defoliation of plants, 
grazing heights determine the dry mass of forage produced and 
offered by the pasture (Aguinaga et al., 2008). The forage 
supplies observed in the studied treatments can be considered 
satisfactory because they were similar to results from previous 
studies (Primavesi et al., 2002; Bortolini et al., 2004; Moreira 
et al., 2007; Cassol et al., 2011). 

 

 
 

Figure 1. Dry matter forage supply in ryegrass pasture  
managed at increasing heights 

 
The increase in management heights also led to a linear 
increase in litter deposition, characterized by the dead material 
from the natural senescence of the pasture or the losses caused 
by trampling during grazing. For each centimeter of increase in 
the management height, a deposition of 62.96 kg ha-1 of litter 
was verified. This increase can be justified by the lower 
intensity of forage harvest by the animals during grazing, 
which provided a higher rate of leaf senescence in the ryegrass 
pasture. The greater opportunity of selection caused by the 
greater availability of forage contributed to a greater 
movement of the animals during the selection process, 
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increasing the intensity of trampling and death of leaves and 
tiller, which contributed more to the composition of the 
deposited litter. Also, with the highest grazing height, the 
forage harvest was less efficient, favoring the senescence of 
the lower insertion leaves in the tillers. The senescence of 
these leaves is due to the foliar renewal that naturally occurs in 
the plants, the absence of light capture and the translocation of 
photoassimilates for the appearance of new leaves. This last 
process becomes even more evident when the plants reach the 
reproductive stage and the photosassilates are translocated to 
form the reproductive structures and later to formgrains 
(Castagnara et al., 2010). According to Carvalho et al (2010), 
with the course of grazing, the unevenness of the forage 
harvest heightbecomes pronounced, which also contributes to a 
greater deposition of litter. 
 

 
 

Figure 2. Dry matter litter deposited in ryegrass pasture  
managed at increasing heights 

 
The leaf/stem ratio showed a quadratic behavior in response to 
the increase in pasture management heights, so that the lowest 
leaf/stem ratio was observed at grazing height estimated at 
15.6 cm (Figure 3). According to Langer (1979), changes in 
leaf/stem ratio observed in pastures may be due to the 
stretching between nodes with the arrival of the reproductive 
phase (Langer, 1979). Niklas (1994) points out that in pastures, 
the proportion of stems increases proportionally to the weight 
of the leaves, due to the sustentation function of these stems. In 
the present study, where the lowest leaf/stem ratio was 
observed at the height of15.6 cm, stems were developed, but 
leaves were constantly harvested by grazing animals. Atshorter 
heights, even the development of the stems was limited, 
whereas in the upper heights, due to the lower grazing 
intensity, it was possible to express leaf development, in 
greater proportion in relation to the stems, providing a pasture 
with a higher leaf/stem ratio. In a study carried out by 
Skonieski et al (2011), there was a higher production of stems 
with respect to leaves at 41 and 35 days respectively. Thisis an 
important parameter to define the moment of entry of the 
animals in the pastures, since the beginning of the reproductive 
stage ceases the emission of leaves and defines forage 
production, with NDF values between 50 and 55%. The 
increase in grazing heights caused a linear increase in pasture 
straw deposition capacity (Figure 4). For each centimeter 
increase in pasture management height, there was an increase 
of 73 kg ha-1 of dry mass that would be deposited on the soil 
surface if the pasture was desiccatedfor implantation of a crop 
under the no-tillfarming system. The study of hibernal forages 

in integrated agricultural production systems is relevant 
because they can overcome the deficiencies occurring during 
the periods of scarcity with forage of high nutritional value 
(Aguinaga et al., 2008; Carvalho et al., 2010; Mondardo et al., 
2010), provide plant cover (Cassol et al., 2011) and contribute 
to the production systems sustainability over the time (Pin et 
al., 2011).  
 

 
 

Figure 3. Leaf/stem ratio in ryegrass pasture managed 
 at increasing heights 

 

 
 

Figure 4. Deposition of straw dry matter to cover the ground in 
ryegrass pasture managed at increasing heights 

 
However, in this production system, several factors such as 
plant, soil, climate and animals interfere with the growth of 
plants (Aguinaga et al., 2008; Carvalho et al., 2010), altering 
their development and pasture productivity (Skonieski et al., 
2011). The grazing height determines the dry matter of residual 
straw produced by the defoliation carried out by the animals 
(Aguinaga et al., 2008). With the exception of the management 
height of 5 cm, all heights provided a satisfactory soil cover 
because at the estimated height of 6.5 cm the residual straw 
deposition of 2000 kg ha-1, recommended by Assmann and Pin 
(2008), was achieved. According to the authors, in integrated 
systems located in subtropical regions, there is a need for a 
minimum amount of 2000 kg ha-1 of straw for the implantation 
of the summer crop in succession to the hibernal forages in the 
no-tilfarming system. In integrated production systems, with 
livestock and agriculture interacting in the same space, besides 
improving physical attributes through the presence of the 
forage plant and contributing to soil conservation (Aguinaga et 
al., 2008), pasture management and grain crops in an 
integrated mannerprovides a glimpse of the sustainability of 
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productive systems that would not be achieved if the activities 
were conducted separately (Pin et al., 2011). For this reason, 
the measurement of residual straw deposition becomes 
relevant, since in this system there is the effect of the animal 
(Baggio et al., 2009).By means of the grazing intensity, it is 
possible to determine the animal production, the soil 
conditions and the quantity of straw that is transferred to the 
agricultural phase (Carvalho et al., 2005), since the post-
grazing residue heights adopted for pasture management 
determine the total amount of dry matter produced and the 
magnitude of the impact of animal trampling (Aguinaga et al., 
2008). The residual straw deposited on the soil surface, besides 
guaranteeing soil conservation against erosive processes, also 
contributes to prevent compaction caused by animal trampling. 
The damping effect provided by the vegetation cover on the 
soil surface dampens the contact of the animals' feet with soil, 
reducing the risks of increasing the density. When compaction 
is evidenced by increased soil density, the presence of straw on 
the surface provides a recovery mechanism to the initial soil 
density due to the incorporation of the organic matter fromthe 
decomposition of the plant material. Indirectly, and through the 
decomposition of organic matter, the surface cover of the soil 
with plant material also provides improvement in soil fertility 
and water availability for plants, culminating in an increase in 
productivity. 
 
Conclusion 
 
The increase in the management height of ryegrass pastures 
increases the supply of forage to the animals; however, it 
provides greater losses of forage due to the deposition of litter. 
Under the conditions of this work, grazing heights higher than 
6.5 cm provide residual straw deposition higher than 2000 kg 
ha-1. 
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